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Griffin, P. H. (Development of the Modern Electric
Railway Car Wheel) 32, 33

Grimshaw, R. (Semi-electric and Other Shop Cranes.
Illustrated) 216, 217

"H. J. W." Electric Car Heaters. Illustrated 9

"H. W. J." Toggle Clamp Feed Wire Insulator. Il-

lustrated.... 224

"H. W. J." Arc Lamp Hanger. Illustrated 341

Hale. Irving, i Influence of Electricity on the Mining
Industry) 46, 47

Hale. George D. (Cable Testing. Illustrated) 1SS, 1S9

Hand-pressure Electric Drill in Ship-building. Illus-
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& Son. Illustrated 337, 33S

Howell. John W. (Conductivity of Incandescent Fila-
ments and the Space Surrounding Them. Illus-

trated) 132. 133, 135, 136
Hunter Fan & Motor Company. Illustrated 338
Huron, A Very Novel and Beautiful Sight in 52

Identification Through Telegraph Blank 290
Illinois Central, Electric Power for the Suburban

.Service of the 191
Illinois Firemen's Association 167,153
Illinois, Independent Telephone Men of 3G3
Illinois Legislature, Street Railways and the... 116
Illinois Telephone Association, Proposed 63
Important Changes in the Patent Law 25S
Improved Automatic Interrupter for Induction Coils,

An. By H. Lyman Sayen and Elmer G. Will-
young. Illustrated. (Franklin Institute* 15S. 159

Improved Construction of the Tuerk Alternating Cur-
rent Ceiling Fan. Illustrated 13S

Improved Generators. Illustrated 165
Improved High Frequency Coil. Illustrated 175
Improved Samson Battery Cells. Illustrated 320
Incandescent Filaments and the Space Surrounding

Them. Conductivity of. By John W. Howell. Il-

lustrated. (American Institute of Electrical En-
gineers) 132,133.135,136

Incandescent Lamps. By Franklin S. Terry. (North-
western Electrical association) 123, 12-1

Incandescent Lamps, Messrs. Insull and McDonald to
Manufacture 2S7

Incident in Central Station Practice, An. By Orrin
E. Dunlap. Illustrated 315

Independent Telephone Companies to Organize 291
Independent Telephone Companies Organizing 306

Independent Telephone Men of Illinois 363

India. Pel ton Water Wheels in. Illustrated 235
Indiana, Independent Telephone Companies of 63
Indiana's Three-cent Fare Law 301
Induction Coils, An Improved Automatic Interrupter

Sayen and Elmer
1. (Franklin Institute).

Electrical Measurements, An

Will-
.15S, :

II-

. .228.

Bv
...4G.

for. By H. Ly
young. Illustrat

Induction Coil foi

lustrated
Industrial Education. By R. H. Thurston....
Influence of Electricity on the Mining Industry.

Irving Hale
Instantaneous Make-aud-Break Safety Knife Switch.

An. Illustrated
Insull and McDonald (Messrs.) to Manufacture Incan-

descent Lamps
Insull, Samuel. President National Electric Light As-

sociation. Portrait
Insurance as Affected by Electrical Construction. By

George S. McLaren. Discussion. (Northwestern
Electrical association) 122,

Interesting Power Transmission in Utah 293,

Interesting Railroad Transformation in Connecticut. .

Interlocking System, Electric. Illustrated
Interrupter for Induction Coils. An Improved Auto-

matic. By H. Lyman Sayen and Elmer G. Will-
young. Illustrated. (Franklin Institute) 15S,

Iron-clad Electric Motor Combined with Flexible
Shaft. Illustrated

Isolated Plant, A Cramped. Illustrated

Jenness, E. J. (Decorative Lighting. .Illustrated). 16, 17

Johnson, James W. (Some Requisites for a Perfect
Fire-alarm Box) 167, 168

Jones, W. Clyde. (The Telephone Situation. Illus-

trated) 118. 119, 124

Jubilee Illumination. Electrical Designs for. Illus-

trated 300

K. A. K. Covered Third-rail System. Illustrated 222

Kent Alternating Sewing Machine Motor. Illustrated. 22

Keystone Portable Voltmeters. Illustrated 250

Keystone Switchboard Instruments. Illustrated. .3S, 39

Kimbark, D. Avery. (Electrical Problems at the Chi-
cago Cycle Show of 1S97) 74, 75, 76

Kingston, Pa.. Electrical Mine Haulage at 209, 210

Kitsee, Dr. I. (Auxiliary Telegraphy. Illustrated). 44, 45

Lamp Filament Patent. Westinghouse Company De-
mands Royalty on S-l

Lamp Filament Royalty 105

Lamps, Notes on the Use of High-voltage. By G.
L. Addenbrooke 51, 52

Lamps. Regulation of Arc. Illustrated 160, 161
Large Electric Mining Plant in California 168
Large Electro-magnet for Eye Surgery. Illustrated.. 2S9
Large Nugget of Platinum, A. Illustrated 179, ISO
Leonard (Ward) Electric Company's Old and New

Quarters. Illustrated 319
Light and Power at the Milwaukee Hospital for the

Insane. Illustrated . 171
Lighting of Crossings with Electricity 1G7
Limitations of Government in Water Power Plants.

By Mark A. Replogle 306, 307. 320, 321
Lincoln Park Lighting. Illustrated 1, 2, 3
Linemen's Torches. Illustrated 151
Litigation Over Car Heating Apparatus 121, 177, 193
Litigation Based Upon the Berliner Patent 306
Lockport, N. Y., Sciagraphs Play Important Part in

Action for Damages at. By Orrin E. Dunlap. Il-

lustrated 3U
London, Electrical Decorations iu 359
Lott, Frank G- Portrait 327
Low, W. W. (Electrical Supplies) Ill, 112

Macintire Enclosed Arc Lamp. Illustrated 217
Mail Service iu the United States, Telegraphic, Tele-

phonic and 263, 2G4
Marks, L. B. ((The Enclosed Arc Light. Illus-

trated) 80, 81, SS, 89, 90, 91, 109, 110
Marquette, Anti-Bell Victory in 5

Martini's Lag and Pipe Wrench. Illustrated 95
Mascot Dry Battery. Illustrated 195
Massachusetts, Anti-Bell Telephone Agitation in.... 158
Massachusetts Institute of Technology, Northwestern

Alumni of the "... 121
Massachusetts, Movement to Further Independent

Telephone Competition in 63
McDonald to Manufacture Incandescent Lamps,

Messrs. Insull and 287
McKinley, Library Lamp for. Illustrated 95
McLaren, George S. (Insurance as Affected by Elec-

trical Construction) 122, 123
Mechanics' Institute of San Fraucisco 259
Meetings of Niagara Power Companies 301
Mercein, Thomas R.. Presentation to. Illustrated.... SI
Metric System, England. America and the 45
Metropolitan West Side Elevated Railroad Company

in the Hands of a Receiver 68
Mexico. Postal Telegraph Company Establishes Direct

Communication With 241, 212
Michigan Copper Country, Hard Times Unknown

in 195,198
Michigan, Municipal Ownership Idea in 333
Microphonograph, Prof. Dussaud's 203
Miller. Kempster B. (Some Practical Aspects of

Electrical Resonance. Illustrated) 144. 145
Milwaukee Bonds in Question 251
Milwaukee, Direct-connected Printing Presses for the

New Germania Printing Company 67

Milwaukee Hospital for the Insane, Light and Power
at the. Illustrated 171

Milwaukee-Racine Electric Railway 22

Mining Industry, Influence of Electricity on the. By
Irving Hale 46, 47

Mining Plant in California. Large Electric 16S

Minneapolis. Proposed Organization of Electrical Men
in St. Paul and 203

Minneapolis Wire Reel and Meter. Illustrated 222, 223

Minnesota Statesmanship 236

Model Commercial Building. Electrical Equipment of
a. Illustrated 32S. 329, 330.331

Monkey, An Electro-mechanical. Illustrated 5

Monopoly of the Eastern Cable Company 293

Moon Manufacturing Company's Annunciators. Illus-

trated 336.337
Morgan, J. P. The Telephone and the Telegraph 192

Motor Combined AVith Flexible Shaft, Iron-clad Elec-
tric. Illustrated 299

Motor-driven Arc Dynamos 192,193
Motor. Kent, Alternating Sewing Machine. Illus-

Motor Starter, New. Illustrated : 307

Motor. Water Driven Fan. Illustrated 294
traced 22

Motorman with Good Intentions but Poor Judgment. A 292

Motors, Ball Bearings for Dynamos and. Illustrated. 341

Motors, Starter for Elevator. Illustrated 319

Movement to Further Independent Telephone Com-
petition in Massachusetts 63

Municipal Lighting in Canada 235
Municipal Ownership. ( Northwestern Electrical as-

sociation) 76. 77. S3, SI

Municipal Ownership Voted Down in Charlotte.
Mich 117, US

Municipal Ownership a Public Misfortune 123

Municipal Ownership in Cicero, 111., Fight for 171

Municipal Ownership, Mr. Yerkes* Views on ISO, 1S1

Municipal Ownership, Experiment in 210

Municipal Ownership, Debate on 224

Municipal Ownership an Evil 306

Municipal Ownership Idea in Michigan 333

Munsfll Family Telephone Exchange at Hiawatha,
Kansas, The. Illustrated 158

Must Observe Care in Starting Cars 21

National Association of Street Railway Employes.... 259

National Board of Fire Underwriters. Electrical Bu-
reau of the. Illustrated 1S5, 1SG

National Dry Battery. Illustrated 110
National Electric Light Association

153. 154, 172. 247, 255. 276.

289. 297. 308. 317. 327. 346. 347. 34S. 349. 353. 354. 355. 356. 364

The Convention at Niagara Falls, June S. 9. and
10. lSf<7. Illustrated. .345. 347. 348. 349. 353. 354. 355, 356
Members and Visitors 34S. 349
Convention Notes 349. 353. 354. 355,356

Nebraska, Mr. Arnold's Lectures at the University
of 145

Nebraska, Mr. Arnold's Lectures at the University of. 191
Nebraska, E. G. Willvouug to Lecture at the Uni-

versity of 200

New Automatic Motor Starter and Quick Acting
Switch. Illustrated 126

New Book on Submarine Cables ". . 189

New Central Station Company in St. Louis 369

New Chicago Electrical Enterprise 81
New Curling-iron Heater. Illustrated 33S
New Electric- Cigar Lighter. Illustrated 319
New Electric Foot Warmer. Illustrated 95

New Emerson Alternating Current Fans. Illustrated . 17S
New England Pushbutton Switch. Illustrated. .340, 341
New England, The Telephone in 138,139
New Equipment -for the Armour Institute of Tech-

nology 84
New Flush Plate Switch. Illustrated 52
New General Electric Transformer. Illustrated. .342. 313
New Joist Boring Machine. Illustrated 83
New Line of Ammeters and Voltmeters. Illustrated.. 340
New Motor Starter. Illustrated 307
New South Wales. Exhibition in 126
New Steel Arch for Trolley Liues Across Niagara

Gorge. By Orrin E. Dunlap. Illustrated 189
New Street Railway Scheme for the North Side 8
New Telephone Publication 15S
New Toll Line System. A. Illustrated 356
New Vertical Water-tube Boiler. Illustrated 4

New York Electrical Society 140. 151, 152.153
New York. Plans for Proposed Underground Trolley

Road in. Illustrated 172, 173, 174

Niagara, Canadian Power Privileges at £22
Niagara Falls. Another Bridge at 312
Niagara Falls and Buffalo. Proposed New Electric

Railway Between 300 .

Niagara Falls as an Electrical Center. By Orrin E
Dunlap. Illustrated '...325, 326 3^7

Niagara Falls Power Station, Electric Heat!
By Orrin E. Dunap. Illustrated

Niagara Falls Transmission. Banquet Celebrating the 53
Niagara Falls and Vicinity, Historical Brush Appa-

ratus at 399
Niagara Gorge, New Steel Arch for Trolley Lines

Across. By Orrin E. Dunlap. Illustrated" 189
Niagara Industry. Proposed Protection for a 315
Niagara Power Company's Station, Breaking Ground

lor the 255 _256 VNiagara Power Companies, Meetings of ........ ', 301 /
Nicholls' (President) Administration. Portrait 327"
North Tonawauda. Notable Factory Transmission

Plant at. Illustrated S2 S3 *•/

Northwestern Alumni of the Massachusetts Institute

—

of Technology ^21
Northwestern Electrical Association.'. .'.*.'.".'.' .".

3, 43, 57, 5S. 60, 64, 65,
76, 77, 83. 84, 89, 90. 91, 102, 103, 104, 111. 132, 122. 123, 124Not a. Bucket Shop Victory 207

Not Yet Consolidated *.
. . .

"' 33
Notable Factory Transmission Plant at North Tona-

wauda. Illustrated S9 S3Note on the Voltaire Arc "'

163
Notes on the Use of High-voltage Lamps. Bv"g".

L. Addenbrooke ' 51 52

O the Drollery of the English Wits! 157
Ohio, Extensive Electric Railway Project in S9
Ohio Telephone Association 47
Olin Gas Engine. Illustrated '.'.'..'

372Omaha Exposition and its Electrical Features. The"! 335
One Explanation of the Origin of the "Philadelphia

Schedule'
' 250

Opposed to "Slot" Telephones in Chicago. ...... '.'.

'. 143
Ordinance for an Electric Street Railway in Wabash

Avenue 39
Ordinance for Trolley Conduit Roads in Chicago "Ac-

cepted 79
Orne Telephones. Illustrated

'

249
Overshlner Switchboard and Telephone. Illustrated.. 10
Owens, Prof. R. B. Portrait 335

Pacific Cable Bill, Another .-, .191
Paragon Electric Fan Apparatus. Illustrated ." ISO
Paragon Fans at the Convention. Illustrated 371
Paris, Claret-Vuilleumeir Tramways of. Illustrated..

Y :-••• 146,147
Paris, Electric Boats in the Sewers of 163
Paris Exposition of 1900 129 130
Patent Granted for a Chemical Element 68
Patent Law, Important Changes in the 258
Patent Office Announcements 279
1'atent Office, Condition of the '.'.'*

219
Pelton Water Wheels in India. Illustrated "

235
Perry, Nelson \V„ E. M. (Gaseous Fuel as a Means

of Cheapening Electricity) S9, 90 91
Persian Gujf Cable of 1S64, Tue. Bv F. C Webb
™ .;;;•,•:••/ 10

>
U, 17, is

Philadelphia, Cause of the Fire at Uniou Traction
Company Power House, illustrated 245

Philadelphia, Destroyed by Fire, Power House of the
Uniou Traction Company 143

Philadelphia, Electrical Work in 363
"Philadelphia Schedule," Oue Explanation of the Ori-

gin of the 250
Philadelphia Street Railway Company, Exposure of

Strike Leaders by the 193:
I'iedras Negeas, Mexico, Electric Liirht and Power

Plant at i«5-
Pile Driven Into Cable Tunnel. Illustrated 241
Pittsburg, Armorite Factory Removed to 343.
Plau for a Co-operative Electric Light Company, A... 3,u7
Plans of the Cosmopolitan Electric Company 'of Chi-

eago 177
Plans for Proposed Underground Trolley Road in

New York. Illustrated 172, 173,171
Platinum, A Large Nugget of. Illustrated 179,180
Polarity Indicator and Detector Galvanometer. Il-

lustrated
: 223

Porcelain Ceiliug-board and Arc Cut-out. Illustrated. 279
Porcelain Lamp Base. A. Illustrated 179
Portable Electric Lanterus. Illustrated ''OS
Possible Competition With the Chicago Edison Com-

pany .

I'ostal Telegraph Companies Effected. Consolidation
of the Commercial Cable and 3

Postal Telegraph Company Establishes Direct Com-
munication With Mexico 241, 242

Power House of the Union Traction Company, Phil-
adelphia. Destroyed by Fire 113

Power Plant at Armour Institute of Technology il-
lustrated ;. .us, n(j

Power Plants. Design and Construction of Electric
By Bion J. Arnold, M. S. Illustrated

1S6. 1S7. 1SS. 193,
201. 202. 203, 206, 220. 221, 230, 247, 24S. 249. 270 271, 272
273, 284, 285. 2S6, 2S7. 312, 313, 314, 315, 336. 337. 351. 352, 353

Preliminary Organization for a National Anti-Bell
Telephone Association 317, 31s

Presentation to Thomas R. Mercein. Illustrated....* 81
Printing Establishment, Electrically Operated 49
Progress of Bone Grafting Disclosed by Sriairraphs

By Orrin E. Dunlap. Illustrated 231
Progress of Electrical Engineering in Germany 69
Progress in Electrical Engineering. Bv Alfred Hav.

"7
. 94 95

Proposed Duty on Carbons .....' 276
Proposed Electrical Exposition 369
Proposed Ferraris Memorial in Turin 234
Proposed Government Experiments With Rapid Tele-

graphing 291
Proposed New Electric Railway Between Niagara

Falls and Buffalo 300
Proposed Organization of Electrical Men in St. Paul

and Minneapolis 203
Proposed Protection for a Niagara Industry 315
Proposed Reduction of Street Railway Fare.*. 2*7
Protection of Higb-tension Lines From Atmospheric

Electrity 130
Protective Devices for Transformers. Bv Herbert

C. Wirt. Illustrated. (Northwestern * Electrical
association) 5s. 59, 64

Provident Regulating Switch. Illustrated 52
Public Lighting in Dallas. Texas... 52
Public Lighting in Des Moines 261
Puritan Alternating Current Arc Lamp. Illustrated. 38

Quaker City Dynamo. Illustrated 234

Racine Electric Railway. Milwaukee 22
Racine Gas Eugine. Illustrated 195
Rails, Continuous 36, 37
Railroad Cars Electrically Operated in California.

Standard. Illustrated 94, 95
Railroad Company iu the Hands of a Receiver Metro-

politan West Side Elevated ! 6S
Railroad, Emergency Work on an Electric. By Clar-

ence H. Stilson. Jr 19
Railroad to be Operated by Alternating Current,

Sixty-mile 102
Railroad Shops, Electrical Power in Sacramento. Il-

lustrated 371
Railroad Transformation in Connecticut, Interesting. 294
Railroads. Accumulator Traction Trials on Belgian... 250
Railroads. Concrete Foundation for Street. ..7 -..233
Railroads and Electric Motors. Steam 121
Railroads, Electric Traction for Suburban 300, 301
Railway Accountants. Street If

.

Railway Association. Texas Street

35436



May Falls and Buffalo, Pi

102,

.277,

Railway Between
posed New ,,-;•

Railway Car Wheel, Development of the Modern
Electric. By P. H. Griffin 32,

Railway Companies, Annual Reports of the Chicago
Street 50.

Railway Companies Must Pay for Use of Country
Roads, Electric

Railway Company, Affairs of the Calumet Electric.

.

Railway Company, Reorganization of the Englewood
& Chicago Electric 67,

Railway Company, Exposure of Strike Leaders by the
Philadelphia Street 192,

Railway Company of Chicago, Receiver for Calumet
Street

Railway Company's New Electric Power Plant, Chi-
cago City. Illustrated 101,

Railway Development, European Electric
Railway in Europe, The Electric
Railway Fare, Proposed Reduction of Street...
Railway Franchises, Chicago Street
Railway Legislation at Springfield, Street
Railway, Milwaukee-Racine Electric
Railway Motors, Spring Suspended
Railway Project in Ohio, Extensive Electric
Railway Properties. Chicago Street 370,

Railway Scheme for the North Side, New Street
Railway Service in Western Chicago Suburbs, Elec-

tric 233,

Railway Telegraph Superintendents
Railway Under Interstate Commerce Regulations, An

Electric
Railway iu Wabash Avenue, Ordinance for an Elec-

tric Street
Railway Work in Switzerland, Electric. Illustrated..— : 35,

Railways. Advice to Builders of Electric. By C.
Whitefield Chance 321,

Railways and the Illinois Legislature, Street.."
Railways Increase Slowly in Great Britain, Why

Electric
Railways to be Investigated, Street........
Railways Seen Through British Eyes, American

Street .7,

Railway Signaling. Electric
Railways iu the United Kingdom, Electric
Railways in Vermont, Electric
Railways, What Equipment the Law Requires for

Electric
Ready for the Consolidation
Receiver for Calumet Street Railway Company of

Chicago
Recent Progress in Arc Lighting. By Elihu Thom-

son. Part I. Illustrated. (National Electric Light
association) 364, 365, 366,

Record of Telephone Service
Red Tape in France
Regulation of Arc Lamps. Illustrated 160,
Regulations of the Budapest Underground Electric

Road
Relative Rights of Electric Street Cars and the Pub-

lic

Reorganization of the Englewood & Chicago Electric
Railway Company 67,

Replogle, Mark A. (Limitations of Government in
Water Power Plants) 306, 307. 320,

Requirements of High Speed and Heavy Electric
Traction. By Hayward Cochrane and E. J. Swart-
out. Illustrated. (Chicago Electrical associa-
tion) 242,

Resistance Measurements. Illustrated 357,
Resonance, Some Practical Aspects of Electrical. By

Kempster B. Miller. Illustrated. (Chicago Elec-
trical association) 144,

Responsibility of Telegraph Companies for Errors. ..

.

Result of Experience
Reynolds' Self-insulating Cut-out. Illustrated
Richart, F. W. (Electric Lighting by Gas Engines.

Illustrated) 298,

Right to Remove Live Wires
Roach, John M. Portrait
Roach (General Manager) on West Chicago Lines,

Good Showing Made by „.
Road, Regulations of the Budapest Underground Elec-

tric
Road in New York, Plans for Proposed Underground

Trolley. Illustrated 172, 173,

Roads iu Chicago Accepted, Ordinance for Trolley
Conduit \

Roads, Trolley Conduit Favored for Proposed South
Side

Rockwood Paper Pulley. Illustrated
Rontgen Ray Burns. By Elihu Thomson. Illus-

trated
Rontgen Rays, Cause of Tanning the Skin by. By W.

M. Stine
Rontgen Ray Tube With Automatically Adjustable

Vacuum, A. By H. Lyman Sayen. Illustrated.
(Franklin Institute)

Roth Brothers Apparatus. Illustrated
Rules Governing the Width of Leather Belting. Bv

J. J. Flather. Illustrated 331, 332,

Sacramento Railroad Shops, Electrical Power iu. Il-

lustrated
Safety Devices for Electric Circuits. By W. 51.

Stine. Illustrated. (Northwestern Electrical asso-
ciation) , 102, 103,

Samson Battery Cells, Improved. Illustrated
San Francisco, Mechanics' Institute of
Sayen, H. Lyman. (An Improved Automatic Inter-

rupter for Induction Coils. Illustrated) 15S.
Sayen, H. Lyman. (A Rontgen Ray Tube with Auto-

matically Adjustable Vacuum. Illustrated)
Sciagraphs Play Important Part in Action for Dam-

ages at Lockport, N. Y. By Orrin E. Duulap. Il-
lustrated)

Sciagraphs, Progress of Bone Grafting Disclosed by.
By Orrin E. Duulap. Illustrated

Searchlight, Carlisle & French's. Illustrated
Searchlight in Mimic Warfare
Semi-electric and Other Shop Cranes. Illustrated. By

R. Grimshaw 216,
.Sensation of a 2,500 Volt Shock
Shadow of the National School of Electricity
Shelby Electric Company. Illustrated ".

33S,
Single-solenoid Enclosed Lamp. Illustrated
Sixty-mile Road to be Operated by Alternating Cur-

rent
Slacking Speeds Between Stopping Places
Snap Switches. Illustrated 178,
Socket. Brunt & Thompson's Regulating Illustrated.
Some Comparisons Showing the Futility of Free Tele-

phones 262,
Some Practical Aspects of Electrical Resonance By

Kempster |: MilU-i-. Illusl r;il ,-d. iChica-.. Ul.--.
trical association) 144,

Some Recent Developments in Copper Manufacture'
By Harold P. Brown. Illustrated 137

Some Requisites for a Perfect Fire-alarm Box. By
James W. Johnson. (Illinois Firemen's associa-
tion) : 167

Somerville. W. B., Death of
South America, Electrical Work in 37
South America. English Telegraph Company "Called

Down" in
t

Spain, Electrical "Progress" in !."!!'""
Speed of Electric Impulses Over Iron Wire
Spring Suspended Railway Motor
Springfield, Street Railway Legislation at

St. Anthony Falls Plant, Electrical Contract for the. 15
300 St. Louis. New Central Station Company in ... 369

St. Paul and Minneapolis, Proposed Organization of
33 Electrical Men in 203

Standard Automatic Time Cut-out. Illustrated 340
51 Standard Electric Company's Switches. Illustrated. . .35S

Standard Railroad Cars Electrically Operated in Cal-
224 Honda. Illustrated 94, 25
343 Starter for Elevator Motors. Illustrated 319

Static Device for Detecting Grounds. (Commuuica-
6S tion) 96

Static Ground Detectors. Illustrated '.
. 104

193 Static Machine for X-ray Work. Illustrated 150
Static Outfit for X-ray Work. Illustrated 224

261 Steam Railroads and Electric Motors 121
Steam-Trolley Contest in Connecticut 4

103 Sterling (W. C.) & Son, How Cedar Poles Are
22 Handled by. Illustrated 337, 33S

294 Stevens Institute of Technology 4
2S7 Stilson, Clarence H., Jr. (Emergency Work on au
275 Electric Railroad) 19
315 Stine, W. M. (Cause of Tanning the Skin by Rontgen
22 Ravs) 79

251 Stine. W. M. (Safety Devices for Electric Circuits.
89 Illustrated 102,103.104

371 Stine, W. M. (A New Fluoroscope Screen) 311,312
8 Stine. Prof. Wilber M. Portrait 367

Stockholm, Telephony in. Illustrated 129
234 Storage Battery Traction Approved in Germany 233

369 Storrow, J. J., Death of 22S
Street Railway Accountants 194, 195

224 Street Railway Legislatiou at Springfield 345'

Street Railways and the Illinois Legislature 116
69 Street Railways in Massachusetts 96

Strike mi the West End Road 2

36 Studebaker Are Lamp Tower AVagun. Illustrated.... 222
Submarine Cable Business in the West Indies. .. .164, 1C5

322 Submarine Cables. New Book Upon 189

11G Supreme Court Decision in Berliner Case 275, 276
Swartout. E. J. (Requirements of High Speed and

52 Supreme Court Decision—Full Text of Justice Brew-
45 er's Opinion in the Berliner Case.... 303, 304, 305, 30G

Heavv Electric Traction. Illustrated) 242,243
S Swedish Transmitter, New. Illustrated 110,111

320 Swenie Calls Halt on Barrett's Department 219
3 Switch, New Automatic Motor Starter and Quick-

234 acting. Illustrated 126
Switch, New Flush Plate. Illustrated 52

312 Switch, Provident Regulating. Illustrated 52
107 Switches, Snap. Illustrated 178, 179

Switches, Standard Electric Company's. Illustrated. 3&S
261 Switchboard and Telephone, Overshiner. Illustrated. 10

Switzerland, Electric Railway Work in. Illustrated..
35, 36

3G7 Switchboard Panel for Motor Control. Illustrated... 110

1G6 Switchboard,, The Hope Slatted. Illustrated 35S
105
1G1 Tale of Two Cities 95

Tayloi's (Judge) Analysis of the Berliner Decision.... 318
294 Taxation of Poles 233

Telegraph Bill. Government 193
307 Telegraph Blank, Identification Through 290

Telegraph Company "Called Down" in South Amer-
6S lea, English 91

Telegraph Companies Must Furnish Quotations 103
321 Telegraph Companies for Errors. Responsibility of.. 315

Telegraph Company Establishes Direct Communica-
tion with Mexico, Postal 241, 242

Telegraph Litigation, Important 1G7
243 Telegraph Messenger, His Own 231
35S Telegraph. J. P. Morgan, the Telephone and the 192

Telegraph Superintendents, Railway 369
Telegraphic, Telephonic and Mail Service in the United

145 States 263,254
315 Telegraphers Meet at Peoria 47
35 Telegraphing, Cheap and Costly 235, 236
67 Telegraphing, Proposed Government Experiments

with Rapid 291
299 Telegraphy, Accumulators in French. Illustrated....
359 117, 118,119
•13 Telegraphy, Auxiliary. By Dr. I. Kitsee. Illus-

trated 44, 45
167 Technical Education in England 35

Telephone, Affidavit by 151
294 Telephone Agitation in Massachusetts. Anti-Bell. ... 15S

Telephone Apparatus, The D. A. Kusel. Illustrated.. 9
174 Telephone Apparatus, Taber & Mayer. Illustrated. . 179

Telephone Association, Ohio 47

79 Telephone Association, Proposed Illinois 63
Telephone Association, Preliminary Organization for

45 a National Anti-Bell 317,318
341 Telephone Business in the West in 1S96, Bell 63

Telephone Business, The Western Union Company
214 and the *. 37

Telephone Companies Organizing, Independent 306
79 Telephone Companies of Indiana, Independent 03

Telephone Competition in Massachusetts, Movement
to Further 63

27G Telephone Exchange at Hiawatha, Kan., The Mun-
67 sell Family. Illustrated 153

Telephone Exchanges to Organize, Independent 291
333 Telephone, Farmers' Use of the S7

Telephone Fight at Grand Rapids, The 210
Telephone Girl, The Newr 245

371 Telephone Interests, Competitive. (Communication)

.

265, 266, 267
Telephone Industry in the West, Mr. Beach and the.

104 By W. S. Chapman 317
320 Telephone in Law, The 245
259 Telephone Lines, Alabama Farmers Destroy 244

Telephone in New England, The 13S, 139
159 Telephonic and Mail Service in the United States,

Telegraphic 263, 264
276 Telephone Men of Illinois, Independent 363

Telephone News From the South 47
Telephone News From the Northwest

311 22, 37, 63, 79, 87, 111,
116, 117, 149, 177, 194, 230. 231, 244. 261, 279. 291, 306, 345, 369

231 Telephone, Overshiner Switchboard and. Illustrated. 10
150 Telephone Patent Held to be Invalid for Want of
121 Noveltv, Watson. Illustrated 108, 109

Telephone Publication, New 158
217 Telephone Service, Record of 166

5 Telephone Situation 291
39 Telephone Situation, The. By W. Clyde Jones. II-

339 lustrated. (Chicago Electrical association). US, 119, 12*
358 Telephone Sub-stations for Business Houses, Disad-

vantages of 318
102 Telephone and the Telegraph. J. P. Morgan, the 192
25S Telephone, Whitman & Couch's New. Illustrated.... 68
179 Telephone in the White House, The 203

53 Telephones in Chicago, Opposed to "Slot" 143
Telephones, Orne. Illustrated 249

263 Telephones, Some Comparisons Showing the Futility
of Free 262,263

Telephony and Hypnotism 244
145 Telephony in Stockholm. Illustrated 129

Terry. Franklin S. (Incandescent Lamps) 123, 124
138 Texas Gas and Electric Light Association 101, 224

Texas Street Railway Association 192
Theory of the Wiring Table, The. By Thomas G.

168 Grier 2, 3
249 This Looks Like Prosperity 371
3S Thomson. Elihu. (Rbntgeu Ray Burns. Illustrated).. 214

Thomson, Elihu. (Recent Progress in Arc Lighting.
91 Illustrated) 364, 365, 366,367
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Lincoln Park Lighting.
Within the last few months a very great improvement

has been made in the lighting arrangements for Lincoln

Park, Chicago. This is one of the most popular parks

in the city, but although arc lighting has obtained there

for the last 14 years the service was insufficient for

general illumination, barely sufficing for police light-

ing at night, and the line construction was not of a

character to add to the beauty of the park. Now the

power house has been enlarged, the old machines re-

placed by new ones, overhead poles and wires have

by Fraser & Chalmers of Chicago. Each is five feet in

diameter and iS feet long and rated at 100 horse power.

The stack, which is of brick, is but So feet high and

does not furnish sufficient draught to the furnaces. The
deficiency is made up by an outfit for forced draught

consisting of an overhead Sturtevant blower driven by

belt from an upright 10 horse power New York Safety

engine on the floor beneath . The piping from this

blower to the furnace fronts is plainly shown in the pic-

ture and also the Jagoda steam stokers by which the

bituminous screenings used for fuel is fed onto the grate-

capacity of 150 lights. There is an independent Worth

-

ington condenser outfit for the larger engines. During

the summer, when there is scarcely any demand for in-

candescent light, the Ideal engine will operate two

Brush arc dynamos having a capacity of 20 amperes at

2,000 volts each, which will supply current to the 16

projector lamps in the electric fountain. These Brush

machines are the ones that have heretofore supplied

light to the fountain, but they have not yet been placed

on their foundations in the new plant. The small ex-

citer for the alternator, placed on a shelf above the lat-

given way to underground cables and conduits, and there

are 243 arc lamps for outside lighting in place of 45.

In the general exterior view of the power house given

on page two, the lower portion is the new part. The

building is but a short distance from the animal house

and 700 feet from Lake Michigan. It shelters the

pumping plant for the water-works system of the park

as well as the electric light equipment. The pumps

have a total capacity of 6,500,000 gallons in 24 hours,

the suction pipe being 20 inches in diameter and the

distributing mains ranging from four to 16 inches.

The boilers, illustrated by the picture on the third

page, are not of sufficient capacity to run both the electric

and water-works plants together, but as there is little

likelihood that the heavy demands for water and light

will ever come at the same time, |rhe steam requirements

do not conflict. There are three tubular boilers, made
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bars. The coal is dumped into the hopper with which

each stoker is provided, and is forced into the furnaces

as required by the plunger action of the piston of a

steam cylinder, controlled by a lever at the side. By

this means the fresh coal is forced under the burning

mass on the grate, and the advantage is claimed that the

gases are consumed before rising to the top and passing off.

A view of the electrical plant is given on this page.

The installation consists of two Buckeye tandem com-

pound condensing engines of r6o horse power each

belted to three Excelsior So-light arc dynamos and one

Ideal simple engine of 100 horse power driving a

Westinghouse multipolar alternator of 1,000 lights ca-

pacity for the incandescent service. One of the Buckeye

engines drives two arc machines, while the other is at

present connected to only one. This latter dynamo will

probably be replaced, however, by a machine having a

ter and driven by belt connection from its shaft, com-

pletes the list of dynamos. It may be mentioned that

the old arc dynamo used for lighting the park was a

Fuller-Wood hand-regulating machine that had been

running 14 years.

A handsome white marble switchboard with polished

black slate trimmings provides for six arc circuits—two

from each Excelsior dynamo—and plug connections are

provided for six additional circuits, as extensions are

made. The measuring instruments are of the Weston

and Westinghouse types. On the portion of the board

devoted to the alternator there is the usual outfit of

knife switches and instruments, including a ground de-

tector. The face of the field rheostat is sunk into the

marble, so that the contact-arm does not project beyond

the surface.

All cables of the distributing system are underground,
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laid in iron conduit. The primary circuits for the in-

candescent service are operated at 2,000 volts and Sim-

plex wire is used. Westinghouse transformers reduce

this pressure to 100 volts for the secondary circuits in

the Academy of Sciences, refectory and all other build-

ings where the incandescent light is used. Distributed

about the park and some of the adjacent boulevards are

243 arc lamps, made by the Excelsior Electric company.

They are of the single-carbon, series pattern, of 2,000

nominal candle power each. They will burn 14 hours

without re-trimming and are supported on the familiar

World's Fair iron posts, a sufficient number of which

were purchased by the Lincoln Park commissioners.

Patterson paper-insulated cable supplied by the Western

Electric company is used for the arc circuits. In all

there is about 21 miles of underground cable in the park.

The arc lamps are burned from sunset until midnight,

and all repairs are made at the power house.

The electric light equipment of Lincoln Park is in

charge of H. C. Alexander, superintendent; A. A. Bab-

cock, civil engineer, and D. W. Fuller, engineer in

charge of plant.

Unreasonable Use of Water Power,

A question of liability for damages unlike anything of

the kind which ever came before a New Hampshire

court, and one which attracted unusual interest on ac-

count of the influence of its decision in some pending

cases, was recently decided in Grafton county.

An electric light plant was built on the Mascoma, a

The Theory of the Wiring Table.
By Thomas G. Grier.

- Wires are used to form an easy and direct path for

the distribution of the electric current, as pipes are used

for distributing gas or water to places at a distance from

the source of supply. The sizes of pipes are determined

upon the basis of the distance and the quantity of material

sent through them. Wires, as well, must have some

distinct size, depending upon the circumstances govern-

ing different conditions. It is necessary to make calcu-

lations in order to ascertain the size of wire, and to

shorten and to simplify this work of calculation wiring

tables have been compiled.

A wiring table gives at once the result in the commer-

cial size of wire, and when the proper table is at hand

no multiplying or dividing, no figuring, no appplication

of a formula is required.

In all substances there exists some unknown obstruc-

tion to the flow of an electric current. The technical

name given to this obstruction to the passage of an elec-

tric current is resistance. It is not known what causes

this resistance, but by experiment the extent to which it

exists in any substance can be ascertained and measured.

It is known how in any substance the amount of resist-

ance may be varied by altering- the dimensions, also

as to the amount of energy necessary to overcome any

resistance. The theory of the wiring table is simply one

of proportioning resistances.

The first point to be considered is: How is the resist-

ance varied in any substance? The law states that the
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tributary of the Connecticut River, to furnish lights for

Dartmouth College and for adjoining towns. The com-

pany built a dam which held back the water for use at

night. The complainant owned a mill just below the

electric light plant, which he alleged he could run

only at night, when the electric light plant was running.

The finding of the court is as follows: "That the use

of water by the Mascoma Electric Light & Gas com-

pany is not reasonable, and the manner in which it shall

be used and regulated will be determined later. A con-

ference of all parties in interest will be held as soon as

arrangements can be made for such a meeting." The
lawyers on the case have been unable to find any de-

cision covering a case similar to this in any of the law

reports, and the finding of the court has been awaited

with interest by those having any knowledge of the

points at issue. The decision means that in New Hamp-
shire an electric light plant cannot prevent the natural

flow of a river to the injury of others below it on the

same stream, by holding back the water of the river to

be used in running machinery at night.

Strike on the West End Road.
Boston experienced the vicissitudes of a street railway

strike on Thursday of last week. The trouble only

lasted 24 hours, as the men were poorly organized and

lacking in leadership. On Christmas day most of them

went back to work, although it is said that about 700 of

the old men were refused regular positions. The men
were greatly crestfallen at the failure of their attempt

to better themselves, and there is danger of future

agitation.

resistance of any substance varies directly as its length

and inversely as its cross-section. This law has been

verified by experiment and is universally accepted as a

law of nature. To say that the resistance varies directly

as the length of any given substance means that if the

length of a wire is doubled the resistance is doubled, and

three times the length means three times as much resist-

ance; while the statement that the resistance varies in-

versely as the area of cross-section means that if the area

of a wire is doubled—that is, if there is just twice as

much metal for a given length of wire—the resistance is

decreased one-half. If the area is increased three times,

the resistance is decreased to one-third. In a wire of a

given substance if the length is doubled, and, at the same

time, the area is doubled, the resistance remains the

same, or if the length is increased three times, and, at

the same time, the area is increased three times, the resist-

ance remains the same.

From this application of the law already referred to,

it can be seen how it is possible to-vary the size of a wire

so that the resistance remains constant for any length,

or how the resistance may be changed to suit any condi-

tion or circumstance.

The next consideration is the action of the electric

current. The pressure is measured in volts and the

rate of flow is measured in amperes. The volts are all

used up in forcing the amperes against the resistance.

The resistance (if it were all in the wire) would mean a

total loss of the electrical energy, because the volts

would be used in doing work from which no results were

obtained. It is necessary, therefore, to make the re-

sistance of the wire which conducts the current-but a

proportion of the total resistance, the rest of the resist

ance of a circuit being that which exists in the lamps

and the other devices or apparatus which converts the

electrical energy into commercial forms, as light, power

or heat.

To so compile a table and calculate the sizes it is

necessary to consider the relation which exists between

the unit of resistance, the ohm, the unit of pressure, the

volt, and the unit of current, the ampere.

One ohm resistance requires the pressure of one volt

to transmit one ampere. Two ohms requires two volts

to transmit one ampere. One volt will transmit but

one-half an ampere over two ohms, and 100 volts will

transmit 10 amperes over 10 ohms. This is Ohm's law,

which, when given in the form usually found in text-

books, is as follows: The rate of flow or current, meas-

ured in amperes, is equal to the volts divided by the

ohms. The volts are equal to the amperes multiplied

by the ohms, and the ohms are equal to the volts divided

by the current flow or amperes.

Knowing the relation of resistance to the flow of cur-

rents and the pressure, the next point to be considered

is the substance used for the wires, and to ascertain the

amount of its resistance for a given length and size, to

be used as a unit for making the calculation necessary in

compiling the table.

Copper, commercially and physically, represents the

best conductor for the transmission of the electric cur-

rent. A dollar's worth of copper will conduct a greater

amount of electric current than any other metal of

equal value with the same loss of energy. In the illus-

trations following, copper will be the substance consid-

ered, as. the wiring tables used for ascertaining the size

of wire are for copper wire.

The units by which wire is measured are the circular

mil and the foot. The circular mil is the area of a circle

whose diameter is .001 of an inch. The foot is a unit

familiar to all. The unit of wire, then, would be a wire

one foot long, the area of which is one circular rail, and
the resistance of this unit of copper wire is between 10

ohms and 11 ohms, depending upon the temperature of

the wire; 10.6 approximates closely to the average at

ordinary temperatures. Taking this as the basis for

compiling; a wiring table, it is known that to send an

ampere through this unit of wire would require 10.6

volts.- For, as stated in Ohm's law, the volts must
equal the ohms multiplied by the amperes.

But in everyday problems the known quantities are

the volts and amperes, and the calculation is to find

wires of proper resistance to suit the conditions. The
resistance, or the ohms, must equal the volts divided by
the amperes. To solve this problem, the volts are

divided by the amperes and we have the resistance.

The resistance varies as the length and inversely as

the area. It is the area of a wire which is desired, and
one the resistance of which will equal the resistance

found by dividing the volts by the amperes. The re-

sistance of one foot of copper wire one circular mil in

area equals 10.6 ohms. The resistance of any wire is

equal to its length multiplied by 10.6 and this divided

by the area. Now it is known that the volts divided by
the amperes equals the resistance, and the volts divided

by the amperes are, therefore, equal to the length of

the wire multiplied by 10.6 and divided by the area.

In any problem of wiring we have the number of volts

and amperes, also the distance the current is to be trans-

mitted, and the only thing remaining to be found is the

area. To find this, we multiply 10.6 by twice the dis-

tance or the total length of wire (in multiple arc work
there is an outgoing wire and the return circuit, which

makes a total length of wire double the distance), and

multiply this by the amperes, and divide the product

by the volts used, which gives the area of the wire. The
volts used are not the total volts of the system, but the

volts lost in the wire. If the problem is stated as so

many per cent, loss, it would mean a percentage of the

total number of volts. To illustrate—if the wire is to

use up two per cent, of the pressure, and the voltage of

the system was 50, then you would divide by two per

cent, of 50 or one volt, or if the pressure was 100 volts

you would divide by two per cent, of 100 or two.

In compiling a table let it be assumed to be for a 50
volt system for a regular increase of distances of 10 feet.

The following method is pursued: First, the per cent,

loss is ascertained; let it be two per cent. This then

would be one volt. Then one ampere will be considered

first as the total current flow, and the followiug calcula-

tions would be made: 10.6 would be multiplied by 10

feet and by two to get the length of the wire, and this

multiplied by one ampere and the product divided by
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volts lost, or, in this case, by one, which would give us

an area of 212 circular mils. This would be the size of

a wire necessary to allow one ampere to be transmitted

10 feet with one volt loss (or two per cent, of 50 volts).

The next calculation would be for 20 feet distance, and

as the resistance of the wire must remain the same,

the area first found, namely 212 circular mils, must be

doubled, as the distance has been doubled. For 30 feet,

to keep the resistance constant, the area is increased

three times, and so on until the limit of the table, say

200 feet, is reached, when the area will be increased 20

times, as the length has been increased by that amount.

Then the same method will be continued for two am-

peres, namely, multiplying 10.6 by the distance and by

two to get the length of< wire, and this multiplied by the

amperes, and the whole divided by the volts lost. This is

continued until the area for all the wires for each of the

distances and for the various number of amperes have

been determined.

As it is necessary to multiply 10.6 by the distance

multiplied by two in every instance, 21.2 is used instead,

and the straight distance used. The whole resolves it-

se'f into the simple formula:

2i.2XdistanceXamperes
r = area of wire.

Divided by volts lost

When these areas are found, the commercial sizes of

wire are inserted in the table, which are nearest to the

size found, but always larger, never smaller; that is, if the

area found in the calculation came between a o wire and

a 00 wire, the 00 wire would be the size used in the

table.

Consolidation of the Commercial Cable
and Postal Telegraph Com-

panies Effected.

The consolidation of the Commercial Cable and Pos-

tal Telegraph- cable companies was effected at stock-

holders' meetings held in New York on December 22d.

The details of the absorption of the Postal by the Com-

mercial company, as planned by the directors and an-

nounced in the Western Electrician of December

12th, were carried out. Further particulars of the trans-

action are given as follows:

The amalgamation between the Cable and Postal com-
panies is chiefly one of financial administration, and
the use* of the Postal company's name and the manage-
ment of the company's affairs will remain as at present.

It is interesting to note that in 1S87 the entire num-
ber of messages transmitted by the Western Union was
12,400,000, which was about the same number as was
handled by the Postal in 1895, while in iSgg the two
companies together handled more than 70,000,000.

One hears a great deal about the inroads that have
been made by the telephone, but the telegraph earnings

of the Western Union and Postal companies do not

seem to have suffered very much in consequence. Look-
ing back during the last three or four years at the great

shrinkage that there has been in the earnings of railroads

and other corporations, one cannot but be surprised that

the telegraph companies have not only held their own,
but have shown some progress.

Within the next 12 months or so a Pacific cable is

likely to be laid from San Francisco to Japan, and an-

other one from Vancouver to Australia. These cables

will divert to the Atlantic cables and to the American
land line telegraphs a large traffic which now finds its

way to the far East over other routes. It is claimed by
the promoters of the Pacific cable that the United States

and Canada form the most natural and most expeditious

route between Great Britain and the far East.

There is invested to-day in the Atlantic cables alone,

owned by private companies (outside of the Commercial
and French companies), some §56,000,000. Of this sum
there is invested in the "pool" companies, which are in

competition with the Commercial, as follows: Anglo
company, $35,000,000; Direct United States company,
$7,000,000; American Cable company, $14,000,000; an
aggregate of $56,000,000, which, with the Commercial
company's capital of $10,000,000 and the French com-
pany's of $4,800,000, makes a total of $70,800,000.

In the land line business, the Western Union has a

capital of $95,370,000, and bonded indebtedness of $14,-

813,514, a total of $110,183,514, which, with the Postal

company's capital of $15,000,000, makes a grand total of

$125,183,514 invested in the land line business of the

United States. In addition to this are numerous
small sub-companies, which would swell this amount by
several millions.

Cable stock is practically unknown in America as an
investment, its chief center being London, where there

is invested in corporations owned by private companies,
exclusive of what is under the control of the different

governments, the sum of ^35,800,000. In the early

stage of the cable business the investor looked with a

great deal of suspicion upon cable stock. At that time

the life of a cable was estimated to be about 10 years.

Later on this was increased to 25 years, and now the

best scientific opinion believes that there is no reason

why a cable should not last forever. The stocks of the

leading cable companies in England sell at nearly as

high a price as the best class of English railroads.

Great Northern Cable, which pays 10 percent., sells at

from 240 tn 250. Eastern Cable, paying 6I2 percent.,
sells at 170 to 175, and its four per cent, debenture
stock is quoted at 126 to 129.

Under the new arrangement, with a capital of $10,-

000,000 and the control of the Postal company at a low
rate of interest (four per cent.), and with the provision
made to secure what money the Postal company requires
to extend the system during the next eight or 10 years, the
Commercial company is in a position to greatly improve
and strengthen its system. The Commercial company
has assets and plant of $15,000,000, against its capital of

$10,000,000, and the Postal $18,344,145, against its capi-

tal of $15,000,000, showing a joint surplus of $8,344,145
beyond their combined capitals.

wire is destined to grow 'beautifully less' as new lines

are constructed, and appreciation of the benefits of mod-
ern tramway facilities increases."

Electric Railways in the United King-
dom.

At present the electric tramways and railways [in

Great Britain and Ireland] aggregate a track length of

173.25 miles, and the Railway World of London
thinks that the list is noticeable chiefly as a record of

pioneer undertakings, which form, however, a reason-
able ground for the belief, now generally shared by
railway men, that the country is on the eve of a rapid
development of electric traction. Without exception,

each of the undertakings enumerated is proving a suc-

cess. Especially is this true of the later installations at

Walsall, Coventry, the Hartlepools, Bristol and Dub-
lin. These are all worked under ordinary conditions of

street traffic, and the experience acquired proves con-

Financial Affairs of the Calumet Elec-
tric Company.

Public attention has been directed toward the relation

of the Calumet Electric Street Railway company and

the National Bank of Illinois by the suspension of the

latter. It was discovered that the bank had made loans

to the railway company aggregating $2,475,000. Carl

Moll, cashier of the bank, is a director of the street rail-

way company. Within the last six months the corpora-

tion has made extensions and improvements in which, it

is represented, over $500,000 was expended. The bur-

den of financing the enterprise fell on the bank. In dis-

cussing the bank's affairs with the Clearing House com-

mittee, the officers of the bank stated that within 90

days at least $2,000,000 could be realized on the Calu-

met Electric Railway collateral held as security, asnego-

liations were pending for the sale of the road to prom-

inent eastern financial interests. Other hopes were open

to the officers of the bank; They believed that the re-

organization committee of the Alley "L" would be will-

ing to pay a good price for the Calumet property, and it

LINCOLN PARK LIGHTING.—BOILER PLANT.

clusively that there is no reason why electric traction,

as soon as the public see the facts as they actually are,

should not prove as great a boon in Britain as it is in

America. "We do not, of course," says our contemporary,
"look for any such extraordinary extension of tramway
facilities here as has been effected there; the conditions

of the two countries are too diverse to permit anything
of the kind, but we do anticipate a steady and increas-

ing growth in our tramway system. There are already

under consideration enough important tramway schemes
to confirm this view, and these plans are not merely
'floating about' in a nebulous condition, as a contempo-
rary recently described them, but many of them are so

far advanced that their completion awaits only certain

legal formalities, or the acquisition of the necessary par-

liamentary powers.
"It would be idle to deny that the necessity of employ-

ing the overhead trolley wire in the vast majority of cases

where electric traction can be adopted will not seri-

ously retard the progress that might be anticipated if

some other method of applying electricity was generally

feasible. At the same time the overhead wire is by no
means regarded so unfavorably as it was some years ago.

The use of the side and center poles, with their orna-

mental brackets, has relieved the trolley wire of much of

the odium that it has had hitherto to bear, and it is now
generally admitted by those who have given any serious

and candid thought to the question of local transporta-

tion that with construction like that at Bristol, for in-

stance, the obvious advantages of electric traction far

outweigh the very slight annoyance that may be occa-

sioned by the overhead wire. The visits of local officials

and tramway managers to Continental cities where elec-

tric traction is now in use has done much to alter public

opinion on the subject, and the opposition to the trolley

was said that negotiations for a sale in that quarter

were about to be opened. The Chicago City Railway

company and the Englewood & Chicago company were

also regarded as possible purchasers, and the risk of the

extraordinarily heavy loan was taken with the confidence

of large profit. John Farson is president of the Calumet

Electric Railway company. He says that the road will

not be seriously affected by the failure of the bank. The
company operates over 75 miles of track in the southern

part of Chicago, and is considered to own a good prop-

erty, with fine prospects of future growth.

Northwestern Electrical Association.

George Cutter has been appointed master of transpor-

tation to take charge of the Chicago delegation to the

Milwaukee convention of the Northwestern Electrical

association, to be held on January 20th and 21st at the

Hotel Pfister. A large attendance from this city is

earnestly desired. It is expected that the Chicago dele-

gates will be able to secure a special car on the 8:30

a. m. train on the Chicago & Northwestern road on

Wednesday morning, January 20th. All delegates ex-

pecting to go in this car are requested to communicate

with Mr. Cutter (S51 Rookery building) ai as early a

date as possible.

James C. Wilson has made a proposition to furnish

electric lights for Elroy, Wis.



New Vertical Water-tube Boiler.

For many years the steam engineering profession has

grappled with the problem of designing a steam gener-

ator that, while embodying in its construction all essen-

tial requirements of safety and economy, would at the

same time recommend itself to the steam user by its low

first cost. Although there are a number of first-class

water-tube boilers on the market to-day, yet William C.

Stuckel of Chicago thinks that not one of them can com-

pare, in point of simplicity of construction, economy in

coal consumption, ease of access to all parts of the inte-

rior of the boiler and cheapness of consiruction, with the

"Perfection" water-tube boiler which he has invented.

The claims of superiority are said to be based upon

the well-known requirements of a perfect steam gener-

ator, as laid down by the late George H. Babcock,

for 50 years one of the most thorough students of

steam boiler construction. The following description

is given:

A lower water drum is connected with an upper steam

NEW VERTICAL WATER-TUBE BOILER.—VERTICAL SECTION.

drum by means of a number of small boiler tubes care-

fully expanded into two flue heads of sufficient number
to give a total heating surface of ample area in conform-

ity with the rated horse power of the boiler, based on the

established rule of 10 square feet of heating surface per

horse power. The lower drum encloses a firebox con-

nected with the outside shell at its base by an annular

ring or by flanging the lower end of the firebox shell

outwardly, thus being joined to outside shell. The crown
sheet of the firebox is connected with the lower tube

sheet by a cylindrical smoke-flue of proper diameter to

allow the hot gases to pass from the firebox up to the

tubes. A short distance above the upper end of this

smoke-flue, suspended from above, is a circular deflect-

ing plate cone-shaped and made of fire clay, by means of

which the hot gases are deflected sideways and forced

to pass between and around the small tubes, thus im-

parting their heat units to the water contained inside

the tubes, and encircling in their upward movement
the water tubes, until the gases reach the top flue

WESTERN ELECTRICIAN.

sheet, and pass to the outside through'a second smoke-

flue, of the same diameter as the lower one. The upper

smoke-flue connecting the flue head and upper heads of

the steam drum acts also as a super heater of steam.

In order to compel the gases to surround the water-

tubes as long as possible, two cast-iron deflectors are

employed and suspended by rods from lugs attached to

the inner side of the top smoke-flue. The upper deflect-

ing plate holds in suspension the lower deflecting

plate. The top head of the upper drum is provided

with a number of manholes for the easy access to the

inside of the top drum, and affording at the same time a

ready means of removing and replacing any defective

tubes. The lower drum is also provided with one man-
hole and four handholes near the bottom, the latter for

the purpose of washing out all accumulations of impuri-

ties contained in the water and deposited in the bottom

of the water leg.

The small tubes, which are placed in circular rows,

leaving a clear open space in the center of the boiler

somewhat larger in diameter than the smoke-flue, are

surrounded by a number of larger tubes, also placed in

a circle. The combined area of the latter is the same

as the combined area of all the small tubes, thus allow-

ing the free and rapid return of the water to the lower

drum. In order to confine the heated gases inside of the

small tubes, the outside tubes are covered up to their

center with special fire bricks formed in such manner as

to fit around and between two consecutive tubes, and

held there by metallic bands. The whole boiler, includ-

ing the fire bricks, is covered with a layer of asbestos

covering of sufficient thickness to prevent the radiation

of heat.

It is asserted that thesimplicity of construction of this

boiler makes it in point of first cost lower in price than

any other water-tube boiler in the market. The next

advantage claimed for this boiler is that no cumbersome
brick walls are required to enclose it, with their attend-

ant ever- recurring expense for repairs. A further advan-

tage is gained by having an internal firebox, which ex-

cludes all possibility of heat being lost by radiation, as

is the case with other boilers having their fire sur-

rounded by brick walls. Attention is also called to the

free and unimpeded rapid circulation of the water in

this boiler, due to the fact that the tubes are perfectly

vertical and the areas of both the small inner tubes, giving

the water free and unobstructed upward movement, and

the large outside tubes, giving the water the best oppor-

tunity of returning to the bottom of the lower drum, are

the same.

The drawings, in vertical and cross-section and of the

head, explain themselves.

Stevens Institute of Technology.
The twenty-fifth anniversary of the Stevens Institute

of Technology will be celebrated on the 18th and 19th

of February next. The festivities will consist of a ban-

quet at the Hotel Waldorf, New York, to which repre-

sentative engineers and technical educators throughout

the country will be invited. On the following day the

Institute will be opened for inspection, and the methods

of instruction, together with the apparatus in the various

laboratories, will be explained. Not the least interest-

ing feature of the exhibition will be the collection illus-

trating the work of the alumni, and consisting of machin-

ery, apparatus, drawings, etc., representing the prod-

uct of their activity during the 25 years. The programme

also includes a reception, tendered to the faculty, grad-

uates and undergraduates, by Mrs. E. A. Stevens,

widow of the founder of the Institute, at Castle Point,

Hoboken. A promenade concert and dance in the even-

ing will conclude the celebration.

The Stevens Institute of Technology was founded by

the late Edwin A. Stevens of Hoboken, N. J., and in

1870 the erection of a building was commenced by the

trustees, Mrs. E. A. Stevens, S. Bayard Dod and W. W.
Shippen. Dr. Henry Morton, at that time secretary of

the Franklin Institute of Philadelphia, was tendered the

presidency of the Institute, and gathered a faculty of

eight members about him. To this number others have

from time to time been added, as the work of the Insti-

tute increased, until at the present time the faculty in-

cludes 22 professors and instructors. The total number

of student graduates is 675, and the number in attend-

ance during recent years has been about 260 each year.
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Steam-Trolley Contest in Connecticut. 1

A most important decision in its bearings on the com-
petitive relations of steam and electric railroads in Con-
necticut has just been rendered by Judge G. W. Wheeler
in the Superior Court of that state. It has been ap-
pealed to the Supreme Court of the state, but the find-

ings of the lower court are in such a form that, as re-

gards the particular case, the decision seems fairly sure
of being sustained.

Some two years ago the Central Railway & Electric

NEW VERTICAL WATER-TUBE BOILER.—CROSS-SECTION.

company of New Britain planned a trolley line for the
distance of about nine miles between New Britain (pop-

ulation about 22,000) and Hartford, with a population
of about 62,000. The new line would have paralleled

both the Consolidated and New England companies'
steam tracks between the two cities. The general street

railroad law of the state in such cases requires a Supe-
rior Court judge to pass upon the question of public ne-
cessity and convenience, and, after a stoutly fought suit,

Judge F. B. Hall, in April of 1S95, ruled on that point
adversely to the trolley corporation. But this was
hardly more than the opening skirmish of a long legal

campaign. The New Britain company joined with the

Hartford Street Railway company, the most powerful
trolley corporation in the state; both together took con-
trol of a third company, with a separate charter cover-

ing territory between the two cities; a fresh layout was
made, with right of way largely through private land,

and a new legal conflict ensued. Its manifold phases
and intricacies need not be traced here, but the fact that,

at the last, only with the utmost difficulty could a judge
be found to try the case, indicates sufficiently its char-

acter.

The long litigation has just reached a climax, or sub-
climax, with the decision of Judge Wheeler, who has
ordered an iron-clad injunction against the proposed
trolley parallel. On its face the decision turns upon
points largely technical— the defectiveness in the matter
of the charters of the three trolley companies, the valid-

ity of the steam companies as parties to the suit and the

partial, but legally sufficient, occupancy of a highway
by the proposed parallel. But in the finding of facts

accompanying the decision the judge goes much further,

accenting the earlier decision of Judge Hall and the

sparse population along much of the proposed parallel

and consequently its essential character as a parallel

between two cities and nothing else.

In more general terms the decision seems to imply

Senator Pettigrew of South Dakota has introduced a

bill in the Senate providing that on and after July 1,

1897, no street railway company in the city of Washing-
ton shall charge to exceed three cents for a continuous

trip, and shall issue 10 tickets for a price not to exceed

25 cents.

NEW VERTICAL WATER-TUBE BOILER.—PLAN OF HEAD.

strongly that the Connecticut courts will be strict con-

structionists of the loose trolley charters, that the pub-

lic necessity and convenience of trolley roads must be

invariably proved, and well proved and that, in such

proof, a well-settled region between the two points of

competition is an important factor. Should the decision

hold, its value to the steam railroad interests of the

state is obvious, and indeed it forecasts fresh contro-

versy of steam and the trolley in the state legislature

over some of its legal consequences.

In these columns about a year ago were described

some of the features of the complex contest between
steam and trolley which has now been waged for several

years with Connecticut as a battle-ground. During the

1. From the Railroad Gazette,
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year there has continued with considerable legal asperity

the struggle of the trolley companies to push through
competing parallels, especially between cities, and the

equally strenuous resistance of the steam companies,
differing in legal name, but all essentially merged in the

Consolidated Railroad company. The state contains 17
towns which have cities within the town limits {though
in a few cases city and town are co-terminus), and 23
miles spans the longest distance^ between any city and
the city which is proximate, the average distance being
about 12 miles; yet, strange to say, at the end of a con-
flict of more than four years' duration, no two of these

cities have been connected by new trolleys competing
with a steam road and which have been constructed
during that time. Indeed, it does not strain the fact to

say that trolley competition of an inter-urban character
does not exist in the state, so successful has the Consoli-

dated company been in resisting the new rivalry in both
the Legislature and the courts. It is true *hat the small

cities of Ansonia and Derby have trolley connection, but
the two municipalities are geographically one, as are

Norwalk and South Norwalk, which are also joined by
trolley lines, and, in the case of the cities of Stamford
and South Norwalk, the Consolidated company owns
the trolley system of the former city and has consented
to connect with a Norwalk line only from motives of

'policy. The trolley lines connecting those two cities

can not be deemed competing parallels." •

The situation in Connecticut may," perhaps, be ex-

pressed more vividly by stating that from 12 out of the

18 cities of the state no competing trolley line runs to

any other city, and that the 12 cities referred to include

New Haven, Hartford, Bridgeport and Waterbury, the

four larger municipalities of the commonwealth.
This may justly be described as a strained situation,

and the strain has many places of acute tension, where
something must sooner or later give way. One of those

places, namely, the area of proposed parallelism be-

tween New Britain and Hartford, is referred to in judge
Wheeler's decision. A second is between New London
and Norwich, inclusive, where a flaw in the organiza-

tion of one of the associated trolley companies has
blocked a trolley parallel, and the appeal from the lower
court to the Supreme Court of the state was argued at

Norwich a few weeks ago. There is also a danger sig-

nal for the Consolidated company in a suit brought be-

fore the Superior Court of New.Haven county to deter-

mine the public necessity and convenience of a pro-

jected trolley to connect New Haven with Derby and
Ansonia and parallel the old New Haven and Derby
steam road, now a part of the Consolidated company's
Berkshire division and a very large local passenger car-

rier. In some other directions new trolley parallels are

nearly or quite accomplished facts. One is just about
to be opened in the town of Enfield to Longmeadow and
soon to reach Springfield, Mass. Another has pushed
through tb'Talcottville, on the New England road, pre-

sumptively very soon to connect the city of Rockville
with Hartford; yet another has just joined the city of

Middletown with its neighbor, Portland, across the

Connecticut River, and is stretching northward toward
Hartford. Altogether there was a year ago in the state

103 miles of trolley roads paralleling steam lines.

There is now about 12S miles, showing that while the

Consolidated company has, on the whole, been singu-

larly successful in the long campaign, its "trocha" has,

in places, been broken, and the warfare is certainly far

from ended. In the coming Legislature that warfare
seems likely to be continued with the utmost vigor.

The financial and other questions of serious moment
forced on the Consolidated company by its vast scheme

- of improvements, including the costly four- tracking,

the Boston terminal scheme and the recasting of the

New England management, have, for the time, some-
what diverted its management from electric schemes of

its own. It has acquired recently no additional trolley

roads and, beyond developing plans on the Nantasket
branch and its Stamford plant, and in the suburbs of

Boston, its policy has been defensive rather than ag-

gressive. Perhaps this has been due to the fact that

not only has its largely increased freight traffic more
than made good losses from trolley competition, but
those losses themselves have been somewhat less than

were feared. The road carried in the fiscal year ended
June 30, 1894, a total of 44,448,324 passengers. The
number was reduced, presumptively by trolley competi-

tion, to 43,838,676 passengers for the year succeeding,

but the figures rose slightly last year to 43,970,932, a

number, however, considerably below the figures for

1894. On the whole, therefore, the competing trolleys

seem now to be cutting off what would probably have
been gains in local passenger traffic rather than making
very positive inroads on traffic of the kind already exist-

ing. But the time is hardly remote when the great cor-

poration must turn sharper attention to the electric

competitions, present and prospective, and events in the

Connecticut Legislature soon to meet may force its hand.

If not, then the hottest struggle will come when inter-

urban competition develops in the state. It is a thing

that must apparently be faced sooner or later and, when
it comes, if the Consolidated company carries out its

suggestion of electrical equipment of one of its multiple

tracks, the new rivalry with "express service'' as an ele-

ment will supply some instructive results. That, in-

deed; was the method by which the Consolidated com-
pany has proposed to meet the threatened rivalry

between New Britain and Hartford, now postponed by
Judge Wheeler's decision, but hardl)r thwarted. The
situation in Connecticut is only a more highly developed

and organized form of what is found to-day in half a

dozen other regions; and it sums up in a compact way
one of the most formidable set of questions now before

the railroads.

An Electro-mechanical Monkey.

The illustrations herewith presented show an original

and ingenious advertising device for a show window at-

traction, invented and manufactured by R. H. Little of

2125 Indiana avenue, Chicago.

Fig. 1 gives the general appearance of the automaton

FIG. I. AN ELECTRO-MECHANICAL MONKEY.

and its appurtenances. The figure is sitting in a crouch-

ing position on a platform 12 by 24 inches, behind and

attached to which is a board 40 inches high, on which to

display advertising matter. A hollow brass ball, when

dropped into the cup which the monkey holds in its paws,

causes the figure to rise suddenly and fling its arms up,

throwing the ball against a curtain hung behind an eight

inch circular opening near the top of the board. This

curtain serves to break the force of the ball and swings

back, allowing the ball to be caught in a pocket behind,

from which it rolls through the small hole to the right

FIG. 2. AN ELECTRO-MECHANICAL MONKEY.

onto a wire track and thence down into the cup, ready

for a repetition of the operation, which occurs about

every 15 seconds.

In Fig. 2 the interior mechanism is shown. Electrical

connection is made with a no volt circuit by a plug and

socket behind the upright board, and from which wires

run to contact brushes in the cup. When-the ball drops

into the cup the circuit is completed, and a solenoid, act-

ing on levers, raises the body of the figure five inches.

and at the same time a short lever attached to the arm

movement at the shoulders is held back, causing the arms

to rise and throw the ball, thus opening the circuit and
allowing the parts to drop back to place again. A paral-

lel rod connects the shoulder and cup, to admit of the

cup being adjusted to aim the ball properly. All move-

ments are counterbalanced by adjustable springs to re-

lieve the solenoid, which is four inches high with an

iron core one inch in diameter. A small graphite rheo-

stat is used to protect the coil, which is wound with No.

20 wire, from undue heating, and as the current is on

only about one second in every 15 the apparatus seems

to be capable of operation for an indefinite time. The
idea is to have the principal feature of the advertisement

on the circular curtain, to which attention is especially

directed by the movement of the ball.

Sensation of a 2,500 Volt Shock.
[From the Lancet.]

The following details of a recent electric accident are
interesting and may be useful. On November 20th an
electrical engineer was standing on a chair ready to

move a reversing switch on the arc lamp side of a rec-
tifier for lighting a series of 60 lamps (3,000 volts). He
casually placed his hand on the metal cover of an am-
meter (which was in series with another 60-lamp circuit)

and, turning to the left and leaning back to make an ob-
servation (still standing on the chair), he placed his left

hand on an iron pillar. Now, the ammeter case proved
to be in metallic contact (accidental) with the light

leads, and as the return wire was "earthed" there
played through the body from hand to hand a current
under a pressure of (nominally) 3,000 volts. As a matter
of fact the electromotive force tested between the points
of contact by a Kelvin electrostatic voltmeter proved
to be 2,500 volts.

He says that the first thing he realized was that he
found himself standing on the floor, but has noclear idea
as to whether he jumped off or was "knocked off." The
forearm was "drawn up close to the chest" and the

hands clenched. From a little above the elbow down-
ward he described a "feeling of pulsation" and a violent

beating in exact step with the alternators (running 83
periods per second). All power of movement below the
elbow was absolutely lost, but the arm at the shoulder
could be moved from the side. The pulsations, although
still retaining their periodicity, soon became less violent,

and motor power returned successively in the muscles
that move the elbow, wrist and fingers. In three min-
utes he felt "none the worse." There was no sensation
of burning at the moment, but 10 minutes afterward the
hands became painful, and examination showed a burn
on the tip of the left middle and ring fingers and on the
back of the right little and ring fingers, with a seared
line across the lower portion of the palm, There has
been no other effect excepting that he expresses himself
as feeling "decidedly better in general health."
What current did the body receive? With the contacts

named I estimate that the resistance of the body might
be 10,000 ohms.

Anti-Bell Victory in Marquette.
According to a correspondent of the Chicago Record,

a competing telephone company has scored a decisive

victory in Marquette county, Michigan. The story is

told as follows:

The Bell telephone monopoly still flourishes in many
parts of Michigan, but in Marquette county it is dead.
Eighteen months ago the Marquette County Telephone
company was organized exclusively by local capital.

None of the men putting money into the business knew
anything about telephones, but they were wise and hired
expert managers. Careful tests were made of the various
forms of instruments offered and the line was built of the
most expensive material and in the most durable man-
ner. The stockholders did not grow scared because it

required more money than at first figured on to complete
the system and they cheerfully furnished money when-
ever it was needed. The rates were put down to bottom
figures, a yearly rental of $30 being fixed for business
houses, in place of the Bell rental of $60, while for

dwellings a rate of $15 was made in place of 540 charged
by the other company.
These prices were met by the Bell people, but without

avail. In a few months the local company had three
times the subscribers that were on the list of the old con-
cern and at present the ratio is about 10 to one, and
steadily growing in favor of the Marquette county insti-

tution. The local concern, despite the great depression
in business, has secured 260 subscribers in this place,

nearly as many in Marquette and more than roo in Ne-
gaunee. The Bell company never had as many phones
in use in the entire county as the new company now
draws rental from in Ishpeming alone.

There is no longer a question that the Bell company is

thoroughly whipped and that it must sooner or later

withdraw from the field in which it is now steadily losing

money. Had the Bell people made concessions to their

patrons here before the organization of the new com-
pany, they might have been able to hold a share of the

business, if not, indeed, retain sole possession of the

field.

The Lehigh Light & Coal company, near Dickinson,
N. D., has put in an electric plant and mines coal by
electric power. In thespring the company will e\ier.d

wires to Dickinson and furnish electric lights for the

city.
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Exceptional interest for us, and, we trust, for our

readers, attaches to this, the twentieth volume, on

which the Western Electrician has now entered.

The completion of this volume will mark the first decade

of the journal's existence. The period has been one of

extraordinary change and activity in electrical applica-

tions. The record has been kept in these columns, and

it will be enough at this time to point out the anni-

versary.

Despite the fact that the year 1896 has been one of

business depression, the electrical industry has steadily

advanced, particularly in the railway field. The tri-

umph of electric traction may now be said to be com-

plete. Notwithstanding the opposition of the great

daily papers, which seem to have been banded together

for the purpose, the overhead trolley is now omni-

piesent in every large American city, with the single

exception of New York, and even there the trolley con-

duit system gives promise of practical electric railway

operation. This is a striking victory, and it is due in

no small degree to the faithful service of the electrical

press, in which the Western Electrician took its fair

share throughout the country generally, and in the West,

of course, a predorninent share.

The telephone field has broadened and may soon be-

come entirely opsn. The Western Electrician, al-

most alone among the electrical papers, has labored

faithfully to this end, believing that the owners of the

basic telephone patents have already enjoyed the full

benefit intended by our patent laws, and should now be

satisfied to see the operating companies and the people

generally come into the use of the telephone under

more liberal conditions.

In doing its best to serve the electrical interests of the

country, and particularly of the West, the Western

Electrician is happy to report continued growth in the

face of dull times. The average issues of 1S96 were

larger than in any previous year, and for 1S97 a still

further gain can be confidently predicted.

Facing the improved prospects of the year before us,

the Western Electrician renews, for 1897, its pledge

to give its best efforts to the industry which it has al-

ways sought, and still seeks, to advance.

Do not forget the forthcoming convention of the

Northwestern Electrical association at Milwaukee, be-

ginning on January 20th. The programme of papers to

be read, already published in the Western Electrician,

shows that some topics unusual to the formal sessions of

electrical conventions are to be discussed. The meeting

promises to be of much interest. Especial railroad ar-

rangements have been made, and there should be a

large party from Chicago.

What has become of the credit association that was

to be formed of the electrical supply dealers and manu-

facturers' agents in Chicago? Several months ago the

project to form an organization of this character, to af-

ford mutual protection in extending credit, bade fair to

crystallize into one of the institutions of electrical trade

in Chicago. The idea is a good one; it should be wel-

comed by all honest debtors and can easily be carried

out by the creditors without interfering with fair compe-

tition. Associations of this character have been notably

successful in New York and other eastern cities—why

not in Chicago? We are noted for our civic pride, but

in this instance there has been a conspicuous lack of it.

What is the matter?

A few years ago a Missouri court was called upon to

consider a case of theft of electric current, and there was

much discussion whether, in a legal sense, such an im-

ponderable thing as electricity could be stolen. If

memory serves, the court, in that case, took the com-

mon-sense view, and decided that there was a legal

remedy for the deed of which complaint had been made.

It seems, however, that in Germany the opposite opinion

prevails, and a man who was accused of stealing several

thousand amperes of current from an electric light com-

pany's wires, using it to run a motor, was acquitted on

the ground that only a material object could be stolen.

This seems a very short-sighted—not to say fatuous

—

view of the matter, and one which, it is to be hoped, will

never prevail in the United States.

A deserved rebuke is that administered to the med-

dling Daily Telegraph of London by our English con-

temporary, the Electrical Engineer. "The Daily Tel-

egraph having failed in an attempt to present a testimo-

nial to the United States ambassador—which, if one

could conceive him accepting it, would have driven some

Americans frantic—has taken up the 'beauties of Niag-

ara' agitation," it says. "A 'special correspondent' in

New York has discovered that 'a scheme is at work to

spoil Niagara. Only a few days ago the American jour-

nals were rejoicing that at last the mighty giant was har-

nessed. Two or three years back a concern, calling it-

self the Niagara Falls Power company, sought the right

to intercept the current above the rapids, and by turning

its energy into electricity, make dollars for themselves.'

Moreover, Chicago now sends her sewage (ultimately)

into the Mississippi instead of into the lake. There are

two columns of this sort of thing, but as our contempo-

rary is rather behind the times in this special matter for

an up-to-date daily, one need not reproduce it. The right

has been obtained, the work has been done, and the

landscape and general amenities of the falls are none the

worse for it. Moreover, all the world, except the Daily

Telegraph, knows it. The Americans are quite capable

of taking care of themselves, their country, their inter-

ests, and their ambassadors without our British assist-

ance—and they very much prefer to do so. Why cannot

our contemporary let them ilone.'? These are verysen

sible words, although whatever the Daily Telegraph

chooses to do is of indifferent concern, of course, to Ameri-

cans. Still, such "enterprise'' as our contemporary

mentions is obviously futile and silly.

Every new development in electric railway practice

and every extension of the system seem to create a de-

mand for apparatus to lend additional safety under the

new conditions created by the increase in the rate of

speed adopted. On the surface roads in large cities it

has become the rule to operate trains of two or more
cars, and this has directed attention to the inefficient

methods employed upon most of the trolley lines for

controlling and stopping the cars quickly where trailers

are employed. In cities where each car is equipped

with motors the necessity of improved braking apparatus

is not felt, but on many lines in Chicago and other large

cities two and sometimes three cars are attached to a

motor car, and the old brakes are relied upon. There
have been several accidents which might have been

averted had the operating companies taken the trouble

to equip their cars properly, but this feature seems to

have been neglected by the management and entirely

overlooked by the public. The question of expense

probably deters the management from taking the neces-

sary steps, but public safety and the good name of the

trolley system should make city officials and manufac-

turing companies combine to secure the introduction of

an efficient system of braking. Wherever high speed

and trains of two or more cars are adopted this matter

should be carefully considered.

Distance lends enchantment to the view of horseless

carriages as of everything else. Not that the new
vehicles are not equally satisfactory on closer inspection,

but rather that the exploits of foreign equipments of this

character seem to have a far greater charm to the aver-

age daily newspaper than the equally meritorious ac-

complishments of similar cabs, carriages, wagons or

what not right at home. Thus, in a recent issue of the

jVezc York Herald several inches of presumably valu-

able space was devoted (not without due and careful

credit to the "European edition of the Heraid") to a

description of a new outfit in Paris-—le cdn-pgrhfui t-res-

sorts-automobile-elect rique Darracq, to be exact—in

which the Herald reporter was "motored" about in the

Rue Duret for a few minutes very comfortably. The
description of the coupe shows that it is an almost ex-

act counterpart, so far as mechanical equipment is con-

cerned, of an electric carriage seen frequently on Chi-

cago streets. The driver's seat is in the rear, instead of

in front, but the motor, storage battery, steering gear,

brake, pneumatic tires, >are all the same, only that the

American firm seems to have made a lighter and there-

fore better carriage. Why, then, so much clack over

M. Darracq's vehicle? There appears to be no reason

except the glamor of the foreign haze which so many of

our New York friends experience when looking seaward.

It is significant that after carefully examining all the

systems of street railway transportation in operation,

actually or experimentally, in this country, the com-

mittee of the Glasgow corporation has gone home and

reported in favor of the overhead trolley for the Scottish

metropolis. The investigators composing the committee

are very cautious and sure-footed about it all, but when
all is said, as will be seen by the abstract of their report

on another page, they recommend that an electric line,

to be supplied from overhead construction, be built in

one of the principal streets of their city. Their hand-

ling of the old esthetic objection to the presence of the

poles and wires in city streets is broad and reasonable.

They take the ground that the main thing in an indus-

trial city is the securing of the greatest good to the great-

est number. Nothing conduces more to this end than

means enabling the working classes to provide de-

cent and comfortable homes for themselves. Such

dwelling-places are a necessity to "make it possible for

the individual members of an industrial community to

live beautiful lives and build up beautiful characters."

Thus, arguing that the beautiful characters of its citi-

zens make a city beautiful in the highest sense, and

showing how electric traction furnishes to the poor the

possibility of attractive homes in the suburbs, by fur-

nishing cheap and rapid transportation, the committee

concludes that, in the last analysis and in the best con-

ception of pulchritude, beauty itself demands the elec-

tric railway—poles, wires and all.

There is much in this interesting report that can be read

with profit by the corporate officers of American cities.
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American Street Railways Seen
Through British Eyes.

Judged by American standards, Glasgow is the most

enterprising and progressive city in Great Britain, al-

though the improvements have been carried out in a

spirit of municipal paternalism which would hardly be

allowed in this country, in the present state of public

opinion. The transportation problem has been for some

time engaging the attention of the city authorities, and

the various methods of street railway traction have been

carefully considered. The United States was consid-

ered to offer a fruitful field for investigation, and a com-

mittee was sent here. The report of this commission of

inquiry has just been made. It is candid and interest-

- ing. The following abstract is taken from the Electri-

cal Engineer of London

:

In accordance with instructions, we have visited

America and investigated the various forms of tramway
traction. We sailed from -Liverpool on September 19th,

and after seven weeks' absence arrived home on Novem-
ber 7th. The places we visited in pursuance of our in-

vestigation embraced the following: New York, Brook-
lyn, Jersey City, Staten Island, Philadelphia, Baltimore,
Washington. Pittsburg, Cincinnati, Chicago, Detroit,

Cleveland, Buffalo, Niagara, Toronto, MontreaLand Bos-
ton. In all these places we had the pleasure of meeting
the leading street railway men. We also saw the may-
ors of some of the most important cities, and visited the

works of the principal manufacturers of street railway
equipments. We desire to place on record our high ap-

preciation of, and hearty thanks for, the courtesy and
kindness shown to us by one and all of the many gentle-

men in all these connections whom we had the pleasure
of meeting in America. They all did their best to make
our visit pleasant as well as instructive and useful. We
took it as a compliment, not so much to ourselves as to

the old country, and specially to the city of Glasgow, on
whose behalf we- were collecting information. We shall

not be redeeming our promises if we do not heartily em-
brace every opportunity which presents itself of return-

ing the compliment.
In America tramways are universally styled street rail-

ways, and the overhead electric system is usually spoken
of as the trolley system. It will also be understood in

this report that miles of track means single track where
double track is not specially mentioned. Operating ex-

penses per car mile, are, as a rule, given exclusive of

interest and municipal taxes, which usually include all

payments in connection with the franchise or the right to

construct and operate.

The authors proceed to give details of the equipment

in the various towns mentioned above, and then proceed

to draw conclusions as follows:

It is about the lifetime of one generation since tram-
ways or street railways became recognized as a necessity

of city life. Ten years ago, with the exception of a few
cables in San Francisco and Chicago, horse traction was
universal. Wonderful changes have taken place since

then. Many forms of traction have taken the field, and
there has been a fierce and continuous struggle for the

supremacy. One outcome of all this has been enormous
development. In 1890 (not to go further back) there

were 9,037 miles of street railways in the United States;

5,400 miles were operated by horses, 510 miles by cable,

604 miles by steam, and 2,523 miles by electricity. The
return for 1896 shows that they have increased to 15,956
miles; of which r,35i miles were operated by horses, 612
miles by cable, 3S4 miles by steam, and 13,609 miles by
electricity. Within the last five years the number of

horses used in operating tramways in America has de-

clined by no less than So per cent. Without waiting to

trace the history of the traction struggle we shall en-

deavor to refer to and discuss the different forms of trac-

tion brought under our notice on this visit. They have
practically all been discussed in former reports already

in your hands, but we shall speak of them as seen and
judged of in America.
Storage Batteries.—This system was tried some years

ago in Washington, among other places. After a large

amount of money had been expended on experiments the

system was given up as a failure.

Oil and Gas Motors.—Mr. Yerkes of Chicago was
at great trouble and expense testing the Connelly motors,

but they proved' unsuccessful, as well as unpopular, and
he threw them aside. This is the system which your
sub-committee inspected at Croydon. So far as we could
learn, there are no other oil or gas motors in America.

Compressed Air.—Mr. Hardie has been working on
compressed" air motors for some years, and has three of

his cars now running in New York. They cannot be

said, however, to be either sufficiently successful or pop-

ular to be seriously considered for adoption at present.

The latest compressed-air motor which has been
brought out—and it has been done with a considerable

show of influence— is one patented by Mr. Knight and
Mr. Whitney. The former was one of the patentees of

the Bentley-Knight conduit system, and the latter is

largely interested in street railways. The first of the

Knight-Whitney cars was placed on the Lenox avenue
route during our visit, and we had the pleasure of riding

on it with Mr. Knight. All we can say is that the car

seemed to run all right throughout the double journey

(fully five miles) with one charge. But it would be rash

to express an opinion regarding the future of anything of

thiskind in its first experimental stage, although it seemed
to us the best compressed-air system yet produced.

Electro-magnetic Systems.— Closed-conduit or mag-
netic systems have as yet made no headway in America,

nor, as "far as we could learn, are they looked upon with

much favor or hope of practical success. In point of

fact, so far as we are aware, no street railway company
is at present even experimenting with them.

Electric Open-conduit or Underground Systems.—
Electric open-conduit installations—modification of Sie-

mens & Halske's Budapest system—have recently been
put down, and are being experimented with in Washing-
ton and New York. In both cities the overhead system
is forbidden. The two experiments are closely allied,

and differ only in details. The slot, instead of being in

the side rail as in Budapest, is in a third rail in the cen-
ter of the track, similar to the ordinary slot for the cable
gripper. In Lenox avenue, New York, the conductors
in the conduit are of channel iron for one portion, and
i'o inch steam tubes for another, while in Washington
it is T-iron. The cost of construction is spoken of in

America as practically prohibitory, and the special work
at junctions and crossings is very expensive, one junc-
tion in New York having cost £15,000. In Washington
the capital outlay for track and equipment is given at

about £20,000 per mile of single bne, and in New York
the track alone is said to have cost that amount; and, of

course, the horse track and the asset it represents are
wiped out. Last winter there was little frost or snow, so

that these underground experiments have not been
tested through a severe winter. Both in Washington
and New York the cars have been stopped for a -short

time during heavy rains, but while we saw them in dry
weather they were running very well and seemed nicer
to ride in than cable cars, and were evidently more pop-
ular. One drawback specially spoken of in connection
with the operating of the underground system is the
great difficulty of locating the defect when anything is

wrong. And, of course, apart from snowstorms, there

is the difficulty in wet weather of efficient insulation

through damp and slush. We observed the electric

lighting of the cars working on this system was not quite

satisfactory. The lights were dim at times, and went
out altogether at the junctions. The streets and climate
of Washington are, no doubt, specially favorable for an
underground system. Dry weather prevails; the streets

are wide, well formed and clean; and on the underground
routes there is practically no vehicular traffic heavier
than buggies and bicycles. Lenox avenue, New York,
is also specially adapted for the system—long, straight

lines, and a clean, wide street, with only light traffic.

The company who own this line and have been experi-

menting with the underground electric system are the

same who have now begun to experiment with the latest

compressed-air motor. Evidently they are not so satis-

fied with the results of the underground experiments as

to justify them in proceeding further in that direction

at present. They consider the cost of construction pro-
hibitive, and have recently cancelled contracts made in

connection with proposed extensions of the electric un-
derground system, just as they had done previously with
contracts for cable extension. A short length of the

"Love" electric conduit system is still operating in

Washington, but a similar experiment has been aban-
doned in Chicago. As mentioned in our notes under
the heading of "Washington," the chief difference be-

tween the "Love" and the other underground electric

systems is that it has a rolling contact, whereas the

others have a sliding contact. Were money no object,

and financial results not to be reckoned, an under-
ground electric system can, in a dry climate, be oper-

ated where there is sufficient depth (over two feet) to

construct a conduit. But it seems very doubtful indeed
if, for a city and suburban system, even where that

depth can be got, it could be made a commercial suc-

cess, and all the more so in a damp climate like ours. It

is well known that the Central railway construction has
made it impracticable to have this system in Argyle
street. On the merits and demerits of the open conduit
we have learned nothing which casts the slightest doubt
on the thorough soundness of Mr. Arnot's views as ex-

pressed in your sub-committee's Continental report.

And in any case, with our present knowledge, we could
not see our way to recommend the spending of money in

entirely throwing away the present tramways and the

assets represented by them; and constructing an under-
ground system, which is of necessity so expensive to

construct, does not adroit of general application to all

lines of the system, and is only in the experimental

stage, both commercially and from the operating point

of view, more especially if there .is a proved system
which is satisfactory and admits of utilizing the present

roadbed and is cheaper in every way. We feel bound
always to bear in mind that the Glasgow corporation

tramways have no rating powers to fall back upon.
Cable System.—The cable system in the earlier days

promised to be largely employed in street railways.

However, one cannot pass with open eyes and ears

through the cities of America without beiDg thoroughly

satisfied that it has been superseded. The American
street railway men, one and all, speak of it as a "back
number." The practical proof of this is that many miles of

cable lines have been thrown out in such cities as Phila-

dephia, Baltimore, Pittsburg, St. Louis, and even in San
Francisco, the home of the cable system. We ourselves

saw miles of cable conduits being taken up, and the

tracks being reconstructed in every case for the electric

overhead system. We also saw a few first-rate cable

lines in the United States which are not likely to be dis-

turbed in the meantime. The most notable of these are

the trunk lines in New York, Chicago and Washington.
The New York authorities meantime forbid the overhead

trolley system, and cables have, at an enormous cost,

been put down in some of the busiest thoroughfares, in-

cluding Broadway, which has the very busiest street rail-

way in existence. They are all working satisfactorily

and successfully, but the management make no secret of

their preference for the overhead electric system—if

they could get it. In like manner, cable lines are run-

ning very successfully in Chicago, in such busy thor-
oughfares as State street and Wabash avenue—ideal
cable routes— as also in the main arteries of a few other
cities. In all such cases, however, the cables occupy
the trunk lines—corresponding to our Argyle and Ren-
field streets—and no fair comparison can be made of the
operating of such routes and the outside routes which
feed them. On the average routes the cable sys-
tem is more expensive than the overhead electric, and is

considered rigid and cumbrous by comparison. There is

no probability of the cable system being extended in any
of the cities. On the contrary, there is a -probability
that when the construction or equipment requires re-
newal this system will give place to the more flexible
and popular trolley.

.
Electric Overhead or Trolley System.—This is now

undoubtedly the standard system of tramway traction in
America. This is borne out by our notes in the various
cities visited, and even more strongly by the actual
facts. The invention of a patentee may, on its first ap-
pearance, be more or less successfully launched accord-
ing to the backing it receives from the interest or in-
fluence of men of means and position. But no such in-
fluence can permanently affect the survival of the fittest.

"We cannot and need not say anything about the future.
But up to the present time there is no difficulty whatever
in making-up one's mind as to the best surviving and
fittest form of street railway traction in America. Street
railway managers and engineers have only one answer to
the question, From your experience, and taking both
efficiency and economy into account, what is the best
form of tramway traction for Glasgow to adopt instead
of horses? With unanimous voice they answer: the
trolley. Each of the patentees and owners of other sys-
tems only claims that his system is the best where the
trolley is prohibited. And at home we have heard the
admission made that the reason why they don't want us
to begin with a section of the overhead system is because
they are convinced that if we began with it we would
have nothing else.

Electricity has undoubtedly played the leading part
in developing street railways in America. The trolley
system-was only introduced some eight or nine years
ago, and since then the mileage of the American street
railways has been practically doubled, and at the pres-
ent time no less than S5 per cent, of the total mileage
is operated by the trolley, and the percentage is daily
increasing. The system had undoubtedly a crude be-
ginning. In a new country all railroads or street rail-

ways must of necessity be constructed in the readiest
and cheapest way possible. When the district trav-
ersed comes to be more settled and populous there is,

of course, so much more money and traffic as to admit
of a more permanent construction. Horse tramways
were, as a rule, in America first laid down in very
temporary fashion. Light rails were simply laid on
cross-ties or sleepers, to which they were spiked, and
the ground leveled up or roughly paved, as the case
might be. These rails carried the small horse cars in a
way, but were totally insufficient to carry the heavier
electrical cars at the higher rate of speed. When, there-
fore, electrical cars were introduced, the whole track
had to be thrown out and laid with much heavier rails

on a much stronger foundation. In early examples of

the electric system the appearance of the overhead
construction does not seem to have entered into the
minds or calculations of the constructors. This is not
to be wondered at. Their chief aim was rapid transit

and development. And they were accustomed to seeing
the obtrusive wooden telegraph poles on the sides of

their streets carrying the telegraph wires, and, later,

similar poles carrying the telephone wires in rapidly

increasing numbers. The side poles necessary to carry
the cross-wires for the trolley were insignificant and
beautiful by comparison, and so they stuck them up as

fast as they could. The people got rapid transit and
were delighted. Meantime, in some of the leading
cities the appearance of the crude telegraph and tele-

phone poles, and the innumerable wires they now carry,

roused the municipal authorities. This was especially

the case in New York city— the same city which had
sanctioned elevated railways over their streets, which
for ugliness have no rival. Whatever they may think

of their elevated railroads, they were undoubtedly right

in abolishing the huge wooden telegraph and telephone
poles, which even yet disfigure most American cities.

In many cases state or municipal ordinances have been
passed requiring that in five years all telephone wires

within certain areas shall be placed in ducts under-

ground. Thus the objectionable poles have disappeared
in New York, and are disappearing also in Washington,
Boston, Chicago, etc. And no doubt all the chief cities

will see it to be their credit to remove these eyesores.

New York has evidently gone off to the other extreme,

and will allow no overhead wires whatever. Washing-
ton has taken the same position, although the capital has
still a good many of the old telegraph poles in her prin-

cipal avenues. Chicago for a time declined to sanction

the trolley system down-town, but on the pressure of

her own ratepayers the municipality is relenting, and
very soon, according to Mayor Swift, the up-town trol-

leys will run right into the center of the city. The
commissioners of the District pf Columbia have also

forbidden the introduction of the trolley system into

Washington. We need scarcely refer to Washington in

this connection, however, as it is a place by itself, and
has little or nothing in common with a busy commercial

city. With these exceptions every city in America has

got, and is well served by, the trolley system, and in no
case has the overhead system, when once introduced,

ever been abandoned.
After seeing the best overhead construction for the

electric overhead system, and considering its vast im-
portance as a means of rapid transit of passengers on
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city and suburban streets and roads, we are perfectly

reconciled to it, and feel that it only wants to be seen in

use to be appreciated. Boston seems second to no city

in her wish to regard her amenity, and Boston has the

trolley everywhere. Mayor Quincy gave us freely his

views on the overhead system from his point of view as

representing the citizens, and they are in favor of the

trolley, which during the last few years has done so

much to develop the city. The city of Philadelphia

ranks high among American cities. Mayor Warwick,
of that city, was quite as frank and strong in his testi-

mony in favor of the trolley, so general and popular in

his city. It of course goes without saying that if a sys-

tem as good and as cheap can be had without any over-

head construction we should prefer it. But there is

none such known at present. And we feel sure that if

the citizens saw this system of rapid transit in operation

on the Springburn route—-comfortable cars, propelled,

illuminated and heated by the same power—they would

not for a moment object to the appearance of neat poles

to carry the wires, especially if the old lamp-posts were

done away with, and the trolley poles made use of for

electrically lighting the streets. We believe the citizens

would soon conclude that it was beautiful as a whole
Glasgow, as the commercial metropolis of Scotland,

must continue to be a city of enterprise and industry.

As such let us make it as artistic as we can. Is not the

most beautiful ideal of an industrial city, however, one in

which all. classes of citizens -have decent houses to.live in

as well as plenty of work by which they can earn suf-

ficient money to meet their reasonable wants? These
are the necessaries which make it possible for the indi-

vidual members of an industrial community to live

beautiful lives and build up beautiful characters. They
must therefore occupy a foremost place in the city which
is to be beautiful in the highest sense. Civilization de-

mands that the aesthetic give place in many instances

to the useful. We never were prouder of Glasgow than

when we heard of the high place assigned to her as a

municipality by the Americans. But we have not served

20 years in the health department, and been acquainted

with "life in one room," without knowing Glasgow's

blemishes—and they are common to all our older cities.

One great city improvement scheme has been carried

out in our city, and another is now being favorably con-

sidered. In Glasgow as it was five years ago there was a

population of 565,714 on an area of 6,111 acres, giving 92

persons to the acre, or 58,800 to the square mile. In the

present Greater Glasgow, apart from the adjoining but

still separate burghs, we have a population of 705,000

on an area of 12,311 acres, giving 57 persons to the acre,

or 36,480 to the square mile. When the four separate

burghs now served by our tramway system are included

we have a population of 841,000 persons on an area of

14,661 acres, which also gives 57 to the acre, or 36,480

to the square mile. No American city, with the excep-

tion, of New. York* is half so densely. populated. No one

wishes our citizens to continue so closely packed to-

gether as they now are. How are they to be spread out?

In our humble opinion, and judging from what we have
been privileged to see in America, the most powerful

instrument which lies to the hand of the municipality

for effecting this purpose is the best and cheapest pos-

sible tramway service radiating from the center of the

city outwards in every direction.

Such a system must be safe, rapid as far as consist-

ent with safety, elastic as to speed, clean, comfortable

and attractive, flexible enough to apply to all routes and
contingencies of street traffic, and, of course, as cheap
as possible; and it would be all the better if each route

had its suburban attractions in the shape of a park for

music, and the usual facilities for amusement and recre-

ation generally. As surely as you give cheap and rapid

transit, which will enable all sorts and conditions of peo-

ple living at a distance to travel comfortably to and
from their work in the city, so surely will houses to ac-

commodate them be built on cheaper ground—meaning
cheaper rent—and with healthier surroundings. From
all we have seen, we are of opinion that the overhead
electric system of tramway traction reasonably fulfills

these conditions. Its safety depends upon reasonable

care and judgment as to speed and general working.

There is practically no danger from the overhead wires,

provided ordinary care is exercised in maintaining them
properly. No man, so far as we could learn, has been
killed by the current from the trolley wires. We have
seen dozens of men who have had 500 to 600 volts with-

out injury—in fact, almost every switchboard man has

had it, some over and over again. They don't take it

because they like it, but they have had it all the same.

The president of the West End company of Boston told

us that they had comparatively more accidents with the

horse cars than with the electric cars. If this can be
said of the system in Boston, there is no reason why it

should not apply to Glasgow, for Boston has the over-

head system throughout, and down-town the traffic is

much more congested than in any part of Glasgow.
The mayor of Chicago expressed his opinion that the

lieges in his city suffered more from bicycles than elec-

tric cars. Then the question of electrolysis is one which
may freely be dismissed. We were well assured that

by working to the Board of Trade regulations there can
be no trouble in this connection. Under the rough-and-
ready way in which in the early days the trolley system
was installed, it is no wonder that electrolysis resulted.

The returns were very imperfect. Where the return is

sufficient electrolysis is unknown. Where there have
been indications of electrolytic action on gas or water
pipes, engineers have had no difficulty in arresting it.

With regard to speed, the electric cars are under per-

fect control, and can run at any speed. There is no
reason why on the average 50 per cent should not be
added to our time-table speed for horse traction.

The electric system is eminently flexible. The cars

can be backed when necessary (which is not the case

with the cable system), and they can easily be turned

on to any route. And it is a system which admits of an
easy extension of routes in longer or shorter stages as

circumstances require. That an electrically propelled

car can be made clean, comfortable and attractive by
good seating, good lighting and heating if necessary, is

beyond a doubt, and these are very strong points in

favor of electric traction. We believe that the poles, if

of neat design and judiciously used for street lighting,

can be erected so as not to offend the eye. Where the

buildings are continuous, the overhead construction is

least noticed. If the cross-wires were fixed to the build-

ings, as in Hamburg, no poles would be necessary at

such places, but it might look as well to have side poles

throughout. That electric traction is cheap has also

been clearly established, and all the more so when all

that it fulfills is taken into account. So great and so

general have been the changes in operating companies
through amalgamation and consolidation, that it is now
almost impossible in very many cases to get from books
or accounts exact figures bearing on the cost of operat-

ing by horses prior to the substitution of electric trac-

tion.

It may be remarked here that these changes have led

in very many cases to over-capitalization, chiefly through
watering of stock. In a published table we have seen

that in the case of one large company it takes no less

than 5S per cent, of the total earnings to pay interest on
capital liabilities. The published returns dealing with

15,425 miles of American street railways show that, over

all, the capital stock and funded debt amount to £i$r
293 per mile of single track. In New York state the

average is nearly double, being £36,560 per mile of sin-

gle track. This may explain the reason why a large

proportion of the street railway companies in America
are not paying dividends. There is no doubt, however,

that the companies who have conducted their business

throughout on sound financial lines have, as a rule, very

good properties at the present time. Although there

was difficulty in getting comparative costs of operating

in as many instances as we should have liked, we have
given some good and reliable comparisons under the

headings of the various cities. In addition to these, a

deal of information regarding costs was given to us on
the understanding that it was not for publication.

These we have taken with the other to arrive at an aver-

age. Taking them on the average, the percentage of

operating expenses to receipts with overhead electric

traction in America is at least 15 per cent, less than with

horse traction. The operating expenses per car per

mile are, on the average, 2d. less than with horses.

There are further financial gains to be taken into ac-

count. On the average, as compared with horse trac-

tion, the speed of the cars in America is accelerated by
over 50 per' cent., and the additional traffic developed

by the substitution of electric traction has not been less

on the average than 25 per cent.

It is true that the development which has taken place

in Glasgow since July 1, 1894, may have made it impos-

sible to realize such favorable results here, but we are

confident that the results will be all in the same direction,

even although the cost of conversion doubled our capital,

as in Boston. No doubt it will be borne in mind that an

object lesson of 2% miles cannot be expected to produce
as good results as the operation on a large scale of an en-

tire system. It should also noted in this connection that

Glasgow is much better served by city and suburban rail-

ways than are the American cities. The fare which is

universal in America is five cents (2 ><d.) for any distance

the car travels, and most companies also give free trans-

fers to other routes in certain directions. A few compa-
nies sell discount tickets slightly reducing the five cent

fare. The Americans are quite astonished at our one-

cent fare, and also that their minimum is practically our

maximum. There are no cars—cable, electric or horse

—in America with top seats like ours, the obvious rea-;

sons being the extremes of the climate. Seats on the

roof of the car would be too hot in summer and too cold

in winter. In most cases close cars are used in winter

and open cars in summer. The adoption of the trolley

does not interfere with the use of the top seats.

In the matter of organization and management gener-

ally we did not consider America in advance of the old

country. The cars in America do not carry half as

many passengers per car mile as ours do in Glasgow.
With regard to the permanent way, there are certainly

some points in their track construction which we have very
carefully noted, and particularly the rail welding, but, on
the whole, there is scarcely a track up to the present

time in America equal to what we have recently been
putting down in Glasgow, and in very many cases elec-

tric cars are running in America on tracks very much
inferior to the Glasgow horse tracks. American man-
agers and engineers, while they smile at our still con-

tinuing to operate with horses, at the same time con-

gratulate us on our having been able to wait. The
pioneers of the electric overhead system have come
through a trying and expensive experience. The first

motors, generators and equipments were crude, and
had soon to be thrown aside in favor of newer designs.

These also in their turn became obsolete. Even up till

within the last two years great improvements were
made, but now it is generally believed that engines and
generators, motors and line equipments have all been by
experience so much improved that now they are prac-

tically standardized, and they can undoubtedly be
bought at very much less money that at any former time.

The adoption of large units from 1,000 horse power to

2,000 horsepower has \^ery considerably cheapened the

cost of production and maintenance in the power sta-

tion. Electric motors are not only immensely im-

proved, but they now cost only about one-fourth of the
price charged in the early days of electric traction, and
all the latest electrical equipments are much reduced in

price. The result of improved motors and equipments
is that the cost of maintenance has been reduced from
three cents per car mile to one cent. One of the great-
est improvements has been in the controller. The
series-parallel controller is now almost universally used
in America. It not only enables the driver or motorman
to regulate the speed to a nicety,- but it is also fitted with
a reversing arrangement by which he can not only back
the car, but can also cause the motors to act as an emer-
gency brake should occasion arise. By its use there is

also a great saving in current as compared with the
rheostat formerly used.

Under these circumstances we feel that nothing has
hitherto been lost by delay. We also believe that the
time has now come when it is perfectly safe to make a
move on a small scale, and are satisfied that the oppor-
tunities that have been given us for studying the whole
question, both in Europe and in America, have brought
our information so well up to date that we should have
no difficulty in taking in hand to give an object lesson
on the Springburn route, of which the citizens will not
De ashamed. Although the question of alternating cur-
rents for longer distances is at present occupying a good
deal of attention, we need not enter upon it here, as di-

rect current would, in any event, be used for a short
distance like the route to Springburn. The estimate
already given of the cost of equipping the Springburn
section on the basis of the present service, apart from
any necessary renewal of rails, is £19,575, as detailed
in last report by the sub-committee on mechanical trac-

tion.

We therefore simply confirm the recommendation of
the sub-committee as per their report on mechanical
traction in Europe, dated July last, which reads as fol-

lows: "That, having carefully considered the whole
question, we recommend that the route from Mitchell
street to Springburn be equipped for overhead electric

traction as indicated, and that with a view to providing
in this way for the necessary augmentation of the serv-
ice, which is sure to be required next spring, it be re-

mitted to the tramways committee with powers to equip
this route accordingly as soon as they conveniently can."
And we make the further suggestion that the corporation
remit to the electric lighting committee, acting in co-
operation with the tramways committee, to light elec-
trically as an experiment a portion of the route with a
view to utilizing the traction poles for lighting purposes.

New Street Railway Scheme for the
North Side.

Chicago does not suffer from a dearth of street railway

projects, as new schemes are coming into view con-

stantly. Some are presented to the public in good

faith and others are—not. To which class the Chicago

Electric Street Railway company belongs does not yet

appear. It is said to be incorporated with a capital of

$10,000,000 to build an electric line from Evanston to

the Chicago River at Wabash avenue, and it is promised

that passengers will be carried the whole distance for

one five-cent fare. Such a road would be a competitor

to the Yerkes lines, including the North Shore electric

line, the North Chicago street railroad and the North-

western elevated, as well as to the Chicago 6c North-

western and the Chicago, Milwaukee & St. Paul rail-

roads. Within the city limits the company says it will

use the underground electric system, and will agree to

pay the city five per cent, of its gross receipts. The
enterprise is said to be backed by Chicago capitalists,

whose names will be withheld until the franchise is ob-

tained. Money to the extent of $20,000, it is stated,

already has been expended in preliminary expenses.

A Canard Exploded.
The statement that the capitalists interested in the

Niagara Falls electrical transmission have secured

control of the water power of the Chicago drainage

canal, printed by the New York World, is emphatically

denied by the trustees in charge of the work. Mr.

Malette says: "There is no truth whatever in the

story. When Mr. Hawley was in Chicago a few weeks

ago the subject of using the water power of the

canal was discussed, but only as a possibility. At that

time Mr. Hawley understood that the board considered

it too early to entertain any plans of the kind. I pre-

sume he has accidentally let a few remarks fall concern-

ing the matter, and from these the story sprang, although

it really has no foundation in fact."

The Edison Electric Illuminating company of New
York reports gross earnings for November at $225, 529,

an increase of $33,491 as compared with the same
month of last year, and net $123,883, an increase of

$29,931. For the n months ended November 30th the

gross earnings were $2,001,162, an increase of $214,423
compared with the corresponding period of last year.

and net $961,091, an increase of $135,734; interesj on
bonds, $297,825, leaving a surplus of $663,266, an in-

crease of $89, 526,
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The D. A. Kusel Telephone Apparatus.
The accompanying cuts illustrate the line of tele-

phone equipment manufactured by the D. A. Kusel

Telephone Manufacturing company of 1105 Pine street,

St. Louis, Mo.

In Fig. 1 is shown the company's "20th century" tele-

phone. This is fitted with a No. o extra high resistance

magneto bell with lightning arrester switch, also a D. A.

Kusel automatic receiver switch hook, a Kusel trans-

mitter, with triple power induction coil and a No. 1 re-

ceiver and cord. It is mounted on highly polished black

in hard rubber case, and one receiver and cord. It is

mounted on a highly polished black walnut backboard,

with single battery-box, all connected and ready to at-

tach to line. It is furnished with one Laclede wet

battery. This instrument is designed with the view of

supplying the growing demand for a reliable telephone

at a moderate price. The generator will ring over any

line less than 10 miles in length, and the transmitter is

guaranteed for 250 miles.

The D. A. Kusel "No. 3" telephone (Fig. 4) is com-

posed of one magneto bell, one D. A. Kusel automatic

Fig. 4- Fig- 3-
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walnut backboard with double battery-box, all connected

and ready to attach to line, and furnished with two

Laclede wet batteries and lightning fuse-blocks. This

telephone, it is claimed, will talk over a distance of 1,000

miles, and generator will ring 150 miles.

Fig. 2 shows the company's "No. 1" telephone which

is fitted with a magneto bell with lightning arrester

switch and a D. A. Kusel automatic receiver switch

hook and transmitter, also one receiver and cord. It is

Fig. 2. Fig. 1.

A. KUSEL TELEPHONE APPARATUS.

receiver switch hook, one transmitter in hard rubber

case, one Laclede wet or Mesco dry battery. This in-

strument is the same as the new "Special" without back-

board. It can be fastened to the wall with two screws

on the inside of bell box and the battery can be placed

in any convenient out-of-the-way place. It may be used

on small exchanges or private lines where a reliable

t slephone at a very low pries is desired.

In Fig. 5 is shown one of the company's complete

switchboards for central station toll system or small ex-

change. Switchboards are made in this style for any

number of drops less than 50. This switchboard is fur-

nished complete the same as the larger ones and has all

the advantages possessed by the former. Increase

shelves are left vacant whenever desired.

Over Figs. 1 to 4 is shown the company's lightning

arrester, which is composed of small coils wound with

tended for it. It is simple in construction, has the finest

mechanism, is rapid in connecting and may be operated

by a boy or girl 15 years of age.

Relative to the company's organization it may be said

that it is an equal partnership between D. A. Kusel and
James S. Cuming. D. A. Kusel is 64 years of age and
has been identified with the electrical manufacturing

business for nearly 40 years, having in this time had
practical experience in many branches of the electrical

mechanism. In 1S86 he started the manufacturing of

telephones under the present firm name, and operated

under the Pan telephone patents, but as time and prac-

tical experience suggested, improvements were made un-

til the present standard of excellence was attained. The
D. A. Kusel telephones are manufactured under letters

patentNo. 531,194 issued to D. A. Kusel and now owned
by the firm.

In June, 1895, Mr. Kusel sold one-half interest to Jas.

S. Cuming, who has charge of the business interests of

thefirm, while Mr. Kusel confines his entire attention to

the factory. Mr. Cuming is a young man who com-

menced at the bottom round of the ladder in a large

commercial house in St. Louis and by pluck and energy

worked himself through the various positions in the

house and at the age of 19 accepted a position as travel-

ing salesman, which position he held until he entered

the D. A. Kusel Telephone Manufacturing company as

partner and business manager. Mr. Cuming's business

experience has rapidly pushed the company to the posi-

tion it deserved, having doubled the sales of the previous

year and securing many new customers. The company re-

cently removed from its old quarters at 22 North Second

street to 1 105 Pine street, and is now prepared to handle

business in all sections of the L^nited States.

KUSEL TELEPHONE APPARATUS.

mounted on a highly polished walnut backboard with a

single battery-box, all connected and ready to attach to

line. It is equipped with one Laclede wet battery.

This instrument will talk, it is stated, over a distance of

250 miles and generator will ring 50 miles. This tele-

phone is made for exchange work and county lines, and

the company states it has over 5,000 in daily use and all

giving perfect satisfaction.

The new "Special" telephone, Fig. 3, is composed of

one magneto bell, with lightning arrester plug, one D. A.

Kusel automatic receiver switch hook, one transmitter

H. W. J. PANEL CAR HEATER.

very fine German silver wire on a hard rubber core.

These coils are placed on a brass plate connected with

the ground, and when lightning enters the coils it must

travel through them and jump the ground escape before

it can reach the switchboard. This is claimed to be al-

most impossible, and the company guarantees to rewind

free of charge any coils on switchboard that are burnt

out while its lightning arrester is in use.

The most important piece of the company's apparatus

is presented in Fig. 6, viz., the D. A. Kusel exchange

switchboard. The one shown is of 100 drops with two

empty shelves, allowing for an increase of 50 drops on

the same cabinet. The points of superiority this switch-

board is claimed to have over any other switchboard on

the market are numerous. Every drop is composed of

double pole magnets, so wound that the least turn of

generator on telephone will drop the indicator; yet, each

indicator is so securely locked that the strongest straight

pull could not drop i:—the direct downward pull of

the magnet being the only manner of dropping the indi-

cator. Plug holes are directly beneath each indicator,

so that operator has only to look once, when call is made,

and can plug in and raise indicator with one hand at the

same time. This switchboard can be increased when-

ever desired, and cabinets will be furnished with room

for 50, 75 or 100 increase without extra charge. It is so

compact that one operator can easily attend to 300

drops—the entire space taken for 100 drops being only

15 by 30 inches. It has each drop perfectly distinct and

free from all the others, and has no conglomeration of

wires either in front or rear. It does not require an ex-

pert to set up and make connections. Each line wire

can be connected with switchboard by simply inserting

wire in binding post directly in the rear of the drop in-

H. W. J. Electric Car Heaters.

Two forms of "H. W. J." car heaters are shown by

the cuts. The panel heater is 50 inches long, nine

inches wide and seven-eighths inch thick, and when at-

tached to the panel below the seat projects but 1 ft inches

iuto the aisle. It therefore occupies no space which

might interfere with the movement of the passengers

and no mutilation of the woodwork is necessary for its

installation. The upright heater has a cast-iron casing

and is 10% inches high, to admit of its use in cars with

cross seats, and is 15 inches long and 2ft inches thick.

The resistance wire in the heaters is covered with
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H. W. I. UPRIGHT CAR HEATER.

asbestos and woven into a mat, which is attached by an

insulating compound to an asbestos back. The heater

is waterproof and rendered strong and durable by an in-

sulating compound which is baked in at a high tempera-

ture. As it is impossible for the wires to come in con-

tact with each other, there can be no short-circuiting.

Vibration is also prevented, as the wires are enclosed in

a practically air-tight casing and are not liable to be-

come affected by atmospheric changes or moisture.

The regulation of the heaters is effected by throwing

on one or more of the two sections into which the resist-

ance wires are divided. Three combinations are effected

by the "H. W. J." regulating switch, which is substan-

tial, compact and ornamental, so that it may be situated

in any part of the car.

There is a large number of the "H. W. J." heaters

in use on the various 'railroads of the country, and the

manufacturing facilities of the H. W. Johns Manufactur-

ing company have been taxed to the utmost during the

present season.

From Hartford, Conn., and dated December 21st, a

press dispatch gives this news: "Work was begun to-

day to construct the third-rail electric system between
this city and New Britain. Workmen were out to-day

on the line of the New England road taking measure-
ments preliminary to bonding the rails and laying the

third rail. The removal of buildings that stand where
the big power house is to be located in Berlin was
started this morning. Electric cars will be running on

the roadbed of the steam railroad by March 1st. The
cars will be the same as those used at Nantasket

Beach."
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Overshiner Switchboard and Tele-
phone.

About two years ago J.
M. Overshiner of Ehvood,

Ind., became interested in the telephone exchange of

his home city, which had been installed in opposition to

the Bell interests at that place. Mr. Overshiner was

practically the owner of the El wood exchange, and in

that capacity he soon became impressed with the fact

that there was room for great improvement in telephonic

FIG. I. OVERSHINER SWITCHBOARD AND TELEPHONE.

equipment, and being a thorough mechanic he set to

work to design apparatus that would be an improvement

over existing forms. It was at this time he decided to

start an independent telephone manufacturing com-

pany, and how well this organization has succeeded in

overcoming the defects in telephonic apparatus will be

seen from the accompanying cuts.

Without going into details it may be said that the ac-

companying illustrations show the general features of

the improved apparatus now being installed by the El-

wood Telephone & Switchboard company. This concern

has already to its credit, although it has worked most

quietly, two successful exchanges, with others in pros-

plete in itself and with hard rubber front, and it can be

removed and replaced without disturbing any other drop

or any of its connections; also without unsoldering or

soldering a single wire. The line wire is not even dis-

turbed. Each drop, drop coil, ringing connection, drop

restorer, are all in one and encased in a hard rubber

shell. The act of answering a call (Figs. 2 and 3) me-

chanically restores the drop at the same time, the mere

insertion of the plug doing the work. The action of

making connection rings up party called for, and the

operator cannot be "mixed up." A drop "down" is

positive evidence that a call has not been answered.

Any operator can take out and replace a drop and all its

connections in 20 seconds, when it is ready for use.

The round plugs and spring contacts make perfect con-

nection. Fig. 2 shows complete drop with plug in the

act of answering call and restoring drop. It is an im-

possibility to answer a call without restoring drop, an

impossibility, too, to place plug in number called for

without ringing it up. There are only two movements

to answer call, restore drop and ring up person called for.

The Persian Gulf Cable of 1 864. '

By F. C. Webb.

Part I.

Thirty-two years ago! Thirty-two years seem a tre-

mendous period in the history of submarine telegraph

engineering! That most important branch of civil engi-

neering only dates back to 1850, say 46 years ago. And
yel, what has been done during those 46 years? North
Sea, Irish Channel, Mediterranean, Red Sea, Atlantic

North and South have been traversed by submarine
cables; and, not content with that—not content with
crossing channels, seas and oceans, where land lines

could not possibly compete—submarine cables have
beaten the land lines by fringing South America, Africa

and several other continents with their audacious, full,

black lines on the maps. But to carry out all these

splendid works a generation of engineers and electricians

has gradually been born and educated. I feel that they
would and will scorn anything written by their "great-

grandfather" on cable work generally, only perhaps they
have never, with all their experience, laid 1,300 nautical

miles of heavy telegraph cable from large sailing ships

in tow. Therefore, I feel this—that though many may
scorn what I write, yet others may learn; for they can
never tell when it may again become cheaper to lay

FIG. 2. OVERSHINER SWITCHBOARD AND TELEPHONE

No ringing back in operator's or subscriber's ear. Of

course, along with the most essential apparatus the

company furnishes a handsome and efficient subscrib-

ers' equipment.-

For the benefit of those who may not be familiar with

the standing of the Ehvood Telephone & Switchboard

company, it may be said that J . M. Overshiner, in addi-

tion to his telephone manufacturing interest, is president

of the Elwood water works, the El wood Natural Gas & Oil

company and the South Elwood Land company, and is

also a director of the American Tin Plate Manufactur-

ing company, which employs i.Soo men. General Man-
ager E. P. Overshiner of the company is a son of J.

M.
Overshiner and is also owner of the Logansport Mu-
tual Telephone company, operating an exchange in

Logansport in opposition to the Bell interests at that

point. A. V. Overshiner, a brother of the general man-
ager, is secretary and treasurer of the Elwood Tele-

phone & Switchboard company. This latter gentleman

is now the owner of the Elwood telephone exchange,

operating there in opposition to the Bell company. The
Elwood company's factory is at Elwood, Ind.

Electrical Apparatus for Firemen
Wanted.

United States Consul Germain, at Zurich, Switzer-

land, has informed the State Department at Washington

that H. Schiess, chief of the Zurich fire department, de-

FIG. 3. OVERSHINER SWITCHBOARD AND TELEPHONE.
pect. The exchange at Ehvood, Ind., is equipped with

Overshiner apparatus, as is also an exchange of 400 sub-

scribers at Marion, Ind.

A novel feature of the Overshiner apparatus will be
clearly seen from the accompanying illustrations. Fig. 1

shows the company's 100 drop swilchboard complete,

but with one drop and all its connections removed.
Figs. 2 and 3 show each an enlarged view of the self-

contained drop, which will be noticed alongside the

plugs also in Fig. 1, the drop being removed for the

purpose of indicating the extreme simplicity of the mech-
anism.

The Elwood company claims its switchboard is one
that does not infringe existing apparatus. A ioo drop
board occupies 15 inches square. Each drop is com-

sires to be put in communication with American manu-
facturers of firemen's portable electric lamps and other

electrical appliances and supplies for the use of fire-

men. The consul advises the sending of catalogues and

price-lists, printed preferably in German or French. As
all the fire departments of Switzerland belong to the

Union of Swiss Fire Departments, whatever new ap-

pliances the Zurich department purchase, would, if

proven satisfactory, be followed by orders from the

other fire departments of that country.

The annual banquet of the Western Society of Engi-
neers will be given at the Technical Club, 22S Clark
street, Chicago, at seven o'clock on the evening of Janu-
ary 5th.

cables from sailing ships in tow, rather than from steam
ers. Time will show. Cables of hundreds, nay thou-

sands, of miles in length have been laid since then in

deeper water, under greater difficulties and more strin-

gent conditions of supervision, without any mishap of

any kind. In fact, since then (1864) the laying of cables
has become to the public such a matter of humdrum
engineering that the process seems almost classed with
the laying of the permanent way on a railway, the cut-

tings and embankments and tunnels of which have been
already prepared, or, we will say, the making of a ma-
cadamized road in the suburbs of London. Who cares

about a submarine cable being laid from Europe or

Africa to America? A brief paragraph appears in a
morning paper, and announces that a telegraph cable
has been laid, say from Africa to South America; scarcely

anybody takes the slightest notice of or feels a particle

of interest in the subject. The shareholders, perhaps,
watch the price of the shares; the directors watch the

reports of their engineers and contractors, and, if all

goes well with the cable, engineers, certifying electri-

cians, contractors, directors, shareholders, the press and
the stock exchange, another cable is soon suggested by
an engineer, projected by a director, endorsed by a con-
tractor; an additional line in due time appears in the

maps across the northern or southern hemisphere (as

the case may be), with a certain amount of profit to the

contractor and a more or less certain profit to others.

But during these various operations the energetic engi-

neers and electricians of the contractors see at every ex-

pedition some improvement that can be made in the

general machinery for paying out, etc., including the

important part of buoyage and moorage of buoys, and
the electricians foresee what can be improved in the

"shore-to-ship" testing arrangements. Again, the eagle-

eyed and conscientious engineers and electricians who
act oh the part of what may be termed the buying side

—that is to say, the companies for whom the cable is to

be laid—are constantly discussing, inventing and schem-
ing every possible honest way that may enable them to

prevent even the fraction of an ohm of insulating resist-

ance per "knot" (O! how I hate that word!) passing
where it ought or ought not to be, or the hundredth part
of a degree Centigrade of temperature being allowed one
way or the other, whether "in the tanks," or "on board
ship," or at the bottom of the deep blue sea after one
month, as to the resistance of the copper or the gutta-

percha, without any remonstrances to the contracting
company.
With this preamble I will start right away to describe

the laying of the Persian Gulf cable in 1864. For the
political and engineering reasons for laying the cable from
Kurrachee toFao I must refer readers of the Electrician
to the issue of July 9, 1886. It had been decided on by the

British government, on the advice of the Indian govern-
ment, to lay a heavy cable from Kurrachee, the western
terminus of the Indian land telegraph lines, to a place
called Fao. a miserable little village on the barjks of the
Shat-el-Aral (River of the Arabs), which river is the re-

sult of the confluence of the sacred and historic rivers,

the Euphrates and the Tigris, 50 miles above Fao. The
cable was to touch at Gwadur, on the Meckran coast,

then at Mussendom, on the Arabian coast, from thence
to Bushire, the seaport of Persia, and then finally on to

Fao.
The Indian government entrusted Major Patrick-

Stewart, R. E., with practically a carte blanche to carry
out the whole work. He was previously a very c/istin-

guished officer in the Beog'al engineers, who had carried
the land lines on poles from the rear to the front as the

1. From the London Elcctricia?i,
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army advanced to the relief of Lucknow, and this at

times under round shot fire from the mutineers. Colonel
Stewart engaged Sir Charles Bright and Latimer Clark,

then in partnership, as engineers for the Indian govern-
ment, and decided not to give the making and laying
of the cable to any one single firm, but to have the cable
made and the government to lay it at their own risk.

The gutta-percha-covered conductor was ordered from
the Gutta-percha company in Wharf road, and W. T.
Henley obtained the contract for covering it with serv-

ing, iron wires and the "Bright and Clark" serving and
compound. The conductor was 225 pounds per nautical

mile, with three coatings of gutta-percha with Chatter-
ton's compound, weighing 275 pounds. The conductor
was made on a pattern suggested by L. Clark, which was
supposed to fulfill the conditions of a strand with the
smaller surface of a circular conductor. It was formed
of five sections, four in the form of a quadrant in sec-

tion, held together by the fifth, which had the section of

a ring; in fact, a tube. The lengths of about 4,000 yards
were tested in tanks at the Gutta-percha Works for in-

sulation at a temperature of 24 C, and gave about 230
millions of Siemens units per knot. A serving of soft

yarn, untarred, followed, and 12 No. 7 galvanized iron

wires formed the sheath, which was again protected by
two layers of hemp, pitch, lime and silicon The com-
pleted cable weighed 3.75 tons per nautical mile.

The government chartered four sailing ships, as fol-

lows: The Marion Moore, 1,036 tons; the Kirkham
(iron), 1,061 tons; the Tweed (formerly the Punjaub,
paddle-wheel frigate, but converted into a sailing ship),

1,744 tons; the Assaye (also formerly a paddle frigate,

but converted toa sailing ship), 1,52s tons, and the Cos-
patrick, 1,199 tons.

The government also bought the screw steamer Char-
ente, of 441 tons, and rechristened her the Amberwitch.
This vessel was fitted with tanks, bow and stern sheaves,
picking-up machine and paying-out gear; and the sail-

ing ships were fitted each with three tanks, stern
sheaves and paying-out gear. Newall's cones and
rings were used. The cones were of wood, and
the rings of gas pipe, with radial arms and pieces of

pipe clasping the arms near the ring, and passing
through holes in the deck and castings on the deck
above. These castings had clamp-screws, so that

when the rings were lowered the straight pieces could
be clamped into that positon to prevent the ring being
thrust upward by the cable when paying out, which it

was likely to do when the outer coating of the cable
caused it to stick to the flake below. The paying-out
drums were all overhanging, as was that of the picking-
up machine on the Amberwitch. This had internal

spur gearing, and a knife fitted to the afterpart that

could be allowed to fall down, by pulling out a large cot-

ter, in order to allow the turns of cable to be taken off

the drum. This was, I believe, the first example of an
overhanging picking-up drum, or of internal spur gear-

ing on the drum itself. By this arrangement no strain

came on the spokes of the drum and no torsion on the

shaft that carried the drum.
The cable was hauled on board the ships off W. T.

Henley's works, two ships at a time being loaded in some
cases. When all the cable was on board each ship she
was towed into the Victoria docks, and three-inch deck-
ing laid on sleepers over the coils. The decking was
caulked. Each ship was fitted with a centrifugal

pump, worked by a small engine, in order to pump up
the tanks from time to time after it had become neces-.

sary to run the water off to change it. The ships left

the Victoria docks in the following order: The Marion
Moore, August 15, 1863, with 174 .92 nautical miles of

deep-sea cable, E. Donovan in charge of the cable; the
Kirkham, September 13, 1863, with 181.25 nautical

miles of deep sea and 6.34 nautical miles of shore end,

Mr. Walker in charge; the Assaye, with 367.98 nautical

miles of deep sea, J. T. Woods in charge; the Am-
berwitch, with 12.5 nautical miles of shore ends and
tapers, Lieut. Arthur Stifle, I. N., in command, on
October 21, 1863; the Tweed, with 347. 53 nautical

miles of deep sea on October 24, 1863, Mr. Mosley in

charge; the Cospatrick, with 103.15 nautical miles of

deep sea and 23 nautical miles of shore end and 12 nau-
tical miles of double shore end (that is, with two conduc-
tors for Bushire}. I have not the date when this ship

left. This ship had also five separate mile lengths of

experimental cables of different types by different manu-
facturers and patentees, to be laid and tested in the

Persian Gulf, and where eventually laid, tested and re-

ported on by me in 1865. The total length of cable

shipped was therefore 1,228.27 nautical miles, exclud-

ing the lengths of experimental cable. The ships ar-

rived at Bombay in the following order : Marion
Moore, December 22, 1863; Kirkham, January 13, 1864;

Tweed, February 6, 1864; Assaye, February 12, 1864;

Amberwitch, March 2, 1864; Cospatrick, April 16, 1864.

As soon as the Marion Moore and Kirkham had ar-

rived the decking was removed from the coils, and the

paying-out machinery, which had been stowed below for

the voyage round the Cape, was re-erected. On Janu-
ary 21st the Indian government corvette Coromandel,
having on board Col. Stewart, his brother, Capt. Stew-
art, Sir C. Bright, Dr. Esselbach and A. Brasher,

left Bombay for Gwadur; and the same evening the

Kirkham, in tow of the Zenobia, paddle frigate, and
the Marion Moore, in tow of the Semiramis, paddle
frigate, also left.

The ships arrived at Gwadur January 29th, and were
met by the Victoria and the Clyde, gunboats. The
Kirkham's cable had to be laid first, as she had on board

the shore end for Gwadur. It was found she could not

approach nearer than three miles to the landing-place.

To land the shore end from boats would have been diffi-

ult; the Clyde was therefore used, her heavy gun be-

ing shifted from the after deck to forward, and the cable
coiled where the gun had been. For a brake the "hold-
ing-back gear" of the Marion Moore's paying-out gear,

consisting of a V-sheave and brake, with jockey-pulley,

was used, and answered very well. Two miles of cable
were coiled into the Clyde, and half a mile into each of

the Zenobia's paddle-box boats. The end being landed,
and all the shore-testing arrangements made under the
supervision of Mr.

J.
Laws, the electrician, and his

assistant, Mr. F. Lambert, paying out commenced, the
Kirkham being in tow of the Zenobia, in command of

Lieut. Carpendale, I. N. Of course, as the motive
power was not in the cable ship, it was impossible to

stop as quickly as in a steamer, where the engines can
be reversed. To signal to the towing ship we used a
white hand-flag for "go ahead," a blue one for "ease
her," and a red one for "stop her," and at night the
same colors with lanterns. It was ^lso necessary to be
able to converse, and this we did by (Morse) dot and
dash; at night by a lantern with shutter, which was
kept closed by an elastic band and opened by means of

a handle. This was suggested by Mr. Walker, one of

our staff. For the day an arrangement was constructed
by which, when pressing a handle, a white dot about
six inches in diameter appeared on a blackboard. The
Morse alphabet was thus possible by day and night.

We had telegraph operators on board the Zenobia as

well as in the cable ship. The system answered very
well, and was soon taken up by the officers of the men-
of-war, who soon learnt to "read" and "send," and at

one time in Gwadur East Bay the Assaye, Zenobia
and Amberwitch were constantly flashing signals be-
tween them at night, thus saving a lot of work in

sending away boats. I believe this is about the first

time that the dot and dash Morse was used for signal-

ing at sea. I should be glad to hear whether this can
be contradicted.

We payed out at first at about 4.75 knots per hour.
At 5 a. m. of February 5th we changed from fore to

after hold. To do this safely we rehearsed. When
there were only three or four flakes of cable left in the
tank we stopped the towing ship and counted the turns

of cable which ran out by the time the ship entirely

lost her way. It was very tedious and very curious.

Then going on again we stopped when a similar length

of cable was left in the hold, which allowed the cable
to slowly pay out until it was perfectly tame and could
be handled for the change. This plan answered very
well, and was adopted on every change of hold through-
out the expedition. On the 6th, at 11 a. m., we had
payed out all the cable but about half a mile from the

Kirkham, and the Marion Moore was anchored on our
beam. The end of the cable that we had laid was then
parsed (by means of hawser and boats) to the stern

sheave of the Marion Moore, and then spliced on to the

cable in the Marion Moore's fore tank. It took till the

7th to transship the men. telegraph instruments, and
various ropes and apparatus. At 9:45 a. m. of the Sth

we anchored oS Ras Jask, and started paying out at

6:30 p. m., so as to make the land near Malcolm's inlet,

on the Arabian coast, by daylight of the gth. We
anchored in this magnificent harbor at about noon of

the 9th.

I suppose that some day, say two or three hundred
years hence, civilization will spread to the coast of

Arabia. When it does, let us hope that the British

government will seize on this magnificent harbor, and
its twin brother or sister, called Elphinstone inlet. The
time must come. We invade Africa on every side, but
Arabia seems to hold its own and remain impenetrable.

We landed the cable. We had laid altogether 361.83
nautical miles of cable; but it was not until February
13th that we finally landed the end, with a salute from
the guns of the Zenobia. Then we (Mr. Laws, self,

and staff) returned on board the Marion Moore in tow
of the Zenobia to Bombay.
On the passage we each had an unpatented log of our

own invention, some electrical and some mechanical;
but we each watched our own children, and we were
very jealous of any interference with our own particular

child.

To be on board a large sailing ship in tow of a man-of-

war is the most extraordinary situation I have ever been
in. Nobody on board is responsible for anything. The
captain of the ship you are in feels, after bringing his

ship safely round the Cape of Good Hope, he has done
his duty, and now, finding his ship in tow of a govern-

ment ship which is thoroughly responsible, and a safe

party to pay for damages if anything wrong occurs, feels

a lightness of heart that is absolutely indescribable. He
improvises concerts and all manner of entertainments.

You glide along. There is no screw or paddle thrashing

or pounding away. I don't know which I hate or love

the most, the irregular pum pum of the paddle, or the

monotonous but more regular hum pum pum of the

screw. Your readers will understand that it is not a

usual situation to be without sound of paddle or screw
or any shouts of "hard-a-starboard" or "port," or

"steady." or "stand by" here or there, or "let go" this

or "hold on" that. Yachts are not in it. Even in a

sailing yacht there must be something going on on

deck; something must be let go, and the slack rope falls

in a lump just over your head on the deck, within a foot

of your nose, just as you hope to get a wink of sleep.

Or they "go about," and begin shifting ballast. But to

be in tow of one of Her Majesty's Indian government
ships is the most tranquil manner of gliding through or

over the Indian Ocean. Having given your readers

some idea of the laying of cables from sailing ships in

tow, it will be of very little interest to describe the lay-

ing of the cable from Elphinstone inlet (where there is

another magnificent harbor) to Bushire, from the ships

Tweed and Assaye, as the operation was a repetition of

the laying of the Gwadur-Mussendom section. The
two harbors mentioned are separated by a narrow isth-
mus, across which a land line was laid, and from the
shore of the isthmus in Elphinstone inlet a short
piece of cable was laid to a small island in the inlet it-

self, on which the station was to be built, but which had
to consist of tents, etc., for the present. Two old 10
gun brigs were moored on either side of the island to
protect the station in case of-any attack from the Arabs.
The Tweed payed out from the island towards Bushire
until all her cable was out, when we anchored and
awaited the arrival of the Assaye in tow of the Semi-
ramis. This splice was about 32 miles from Bushire.
At Bushire the Amberwitch was employed to land the
end of the ordinary deep-sea cables; the double shore
end, with two tapers, intended for the end shore here, be-
ing in the Cospatrick, which had not arrived. This was
afterward laid by me from the Amberwitch, and the
other cable cut out and picked up. We landed the end
of the Bushire-Fao section from the Assaye and payed
out toward the landing place near Fao. When about
nine miles from the landing place the Assaye was
anchored. And then Mr. Laws reported a want of con-
tinuity, 92.5 nautical miles from end in Assaye. This
we repaired in the Amberwitch, and the fault proved a
clean fracture through the whole five parts, just as if it

had been a solid conductor. No doubt the two ends had
been in contact until' the conductor shrank when im-
mersed for some hours in the colder water at the bottom
of the sea.

CORRESPONDENCE.

New York Notes.
New York, December 26.—The principal electrical

news of Christmas week is the determination which
seems to have been arrived at by the Metropolitan Street

Railway company to equip the Fourth and Sixth avenue
lines with the trolley conduit system. The Sun is au-

thority for the statement that after a conference that

lasted two days, during which the estimates and plans

of the company's engineer were considered, the directors

of the company authorized President Vreeland on Tues-
day afternoon to execute contracts for the equipment of

the Fourth and Sixth avenue lines with the underground
trolley system. Work will be begun as early as possible in

the spring, and' it is hoped that it will be finished before

the end of next year. It is difficult to obtain official con-

firmation of this statement, but it is very possibly true.

If it is, it will be seen that the Metropolitan company
considers that there is a good explanation for the delay to

traffic, occasioned by the big storm, on the Lenox and
Lexington avenue electric conduit lines, of which I wrote .

you last week. The reported action also indicates that

practical street railway people are still chary of the com-
pressed-air system.

The Reno inclined elevator or moving stairway, which
is electrically operated, was put into experimental use on
Brooklyn bridge for half an hour or so on Thursday and
it proved to be successful. It is the small experimental

machine which was operated for two weeks last summer
at Coney Island. In that time it carried 75,000 persons

or more without accident. This machine is built for

making a lift of only about seven feet, and as this is only

about one-half the height of a bridge story, the place

chosen for its operation is that farthest to the eastward

on the right-hand side of the lower floor of the bridge

entrance. The bridge officials were pleased at the result

of the test. Mr. Reno expects to have the device all ready

to run publicly on Monday. The electric motor which

operates it stands under the stairway. This operates the

moving platform by means of a worm gearing. A con-

troller box, from which the movements of the motor can

be regulated, is placed against a wall just to the right of

the stairway, and a man will be stationed there at all

times when the stairway is moving, with his hand on the

regulating lever and his eyes on the passengers to pre-

vent accidents.

Trolley car No. 4 of the National Express company in

Brooklyn caught fire from an over-heated stove on Tues-

day morning at Driggs avenue and South Ninth street.

John Roberts and Edward Loveday, respectively motor-

man and conductor, after a vain attempt to put out the

blaze, summoned the fire department. Almost the en-

tire car was in flames when the firemen arrived. The
car was damaged to the extent of Sioo and the freight

$200. The freight was mostly Christmas packages.

Among the recent improvements in the New York
Orthopaedic Hospital is a complete outfit for making

sciagraphs, which has been placed in a small room on

the first floor. An entire new electrical plant has been

put in to operate this apparatus and to furnish a current

for lighting. An operating table will be placed in one

corner of the room, and the apparatus will be used for

examining the deformities of the patients and for pictur-

ing them to facilitate their treatment. Arrangements
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will be made by which physicians generally may have

the use of this apparatus and room at certain hours. In

the particular line of surgery to which this institution is

devoted it can be readily seen that the X-ray pictures

and fluoroscopic examination will be of the utmost ad-

vantage.

The death of Harvey L. Lufkin, the manager of the

Crocker-Wheeler company, on Monday, has occasioned

sincere regret to the electrical fraternity. Mr. Lufkin,

who was in his fortieth year, underwent an operation

for appendicitis at Mt. Sinai Hospital and died soon

after. He had been with the Crocker-Wheeler Electric

company for four years, and for the last 15 years had

been interested in electrical pursuits, having been asso-

ciated with Messrs. Wheeler and Crocker, in the C. & C.

company, as far back as 1SS6. Mr. Lufkin was a thor-

ough electrical man and an agreeable gentleman. His

untimely death is a severe blow to his widow and to his

friends. ' M. S.

Northwestern Notations.
Minneapolis, December 26.—Henry Stenz and George

Westerman of Faribault, Minn., are introducing a

patent globe for arc lights, which, it is claimed, will

do away with the shadows cast by the side rods in the

present style of lamp. This new device consists of en-

closing the light in a circle or oval composed of small

glass rods; it diffuses the light evenly and, it is claimed,

increase the effective candle power greatly. The globe

is being tried in St. Paul.

The council of Great Falls, Mont., has made a propo-

sition lo the lighting company to pay $S. 33 per light per

month for 42 arc lights and says that if the company

does not accept this no other offer will be made.

Mrs. M. I. Clark has purchased the interest of T. S.

Roberts in the electric light plant at Mason City, la.,

and assumes entire control of the company.

F. J. Melounek has made a proposition to the coun-

cil cf New Prague, Minn., to put in an electric light

plant if the city will contract for street lighting.

The city of Negaunee, Mich., has awarded the con-

tract for furnishing boilers, engines, etc. for a municipal

plant to the Arbuckle-Ryan company, of Toledo, and for

the electric equipment to the Ft. Wayne Electric cor-

poration. These firms secured the contracts once before,

but they were canceled because the construction of a

plant had not been voted on. There were two lower

bidders on the second competition. Work has been be-

gun on the plant. Steps have been taken to prevent the

completion of the contract, by injunction.

After being postponed a number of times, the sale of

the assets of the Central Wisconsin Electric Railway

company of Oshkosb, Wis., by the sheriff, has taken

place. The franchises were sold to W. H. Clark of

Chicago for $551; the rails and iron toChas. Barber for

Si, 900; the ties and poles to W. F. Gruenwald for

$600, and the claim of the company against the city

for the $5,000 guarantee deposit to Chas. Barber for

$25. The purchasers of the franchise have made a

proposition to complete the road for a bonus of 525,000,

and an attempt is being made to raise it. The Citizens'

Traction company has been incorporated to finish the

road.

The Albert Lea Electric company of Albert Lea,

Minn
, has just completed remodeling its plant and gave

a banquet to the leading citizens of the place. During

the event the president of the company took occasion to

deliver a "roast" on the editor of the Standard, who
was present, for his attacks on the company. This pa-

per has contended for a municipal plant rather vigor-

ously and complained of the inefficient service which the

company has heretofore been giving. The editor was

present by invitation, and those present were divided in

their opinions whether to side with the company or the

attacked newspaper man. This company has just in-

creased its capital stock to $100,000.

A committee of the St. Paul Chamber of Commerce
appointed to consider fire insurance rates and kindred

matters reported that in many cases buildings had been

rewired and reductions in rates secured. "Most of the

electric wiring in this city is very defective," comments
the committee, "owing lo the fact that they had no in-

spector of standing to oversee the construction of such

work. This matter is now receiving the attention of

the council, and it is expected an appointment will soon

be made."

In Mitchell, S. D., the patrons are warned when the

lights are to be turned off in the evening by one long

and two short blasts on the whistle and the same is used

15 minutes before midnight when the lights are shut off.

In Preston, Minn., the electrician dims the lights five

minutes before closing time as a warning. They close

at 11:30 p. m.

The water power electric plant at Des Moines, Iowa,

was sold at sheriff's sale to the General Electric & Con-

struction company for $83,000. The city is about to put

in a municipal plant.

An attempt is being made at Huron, S. D., to lease

the Risdon artesian well, which has a pressure of 150

pounds to the square inch, to operate an electric light

plant and for other purposes.

Hudson, la., is agitating for an electric line to Water-

loo.

The council of Beatrice, Neb., has granted a fran-

chise to the Heat, Light & Power company, which is to

have a plant in operation by May 1, 1S97.

The General Electric company has submitted a prop-

osition to the Minneapolis City Council for street light-

ing, notwithstanding the fact that there is a contract

for five years.

Electric lighting is being considered by Zumbrota,

Minn., citizens.

The loss on the Hastings, Minn., electric light plant

has been adjusted and the work of rebuilding the plant

begun

.

A difference over the payment of a bill between the

Davenport Power & Light company and the city of Dav-

enport, Iowa, resulted in the company cutting the wire

supplying light to the city hall. A threat to do so was

made and the city officials secured an injunction, and in

the mean time placed a watch along the streets to prevent

the wire being cut before it could be served. An em-

ploye of the company evaded the watch at the rear of

the city hall and cut the wire at about the same time the

injunction was being served at the office of the company.

The man was arrested but was released as there was no

charge on which he could be held. The matter was

patched up for the time being and the light restored af-

ter being off for about go minutes.

The city of Mt. Pleasant, Iowa, has been sued by the

Fort Wayne Electric corporation for $2,000 damages

for breaking a contract to take an electric light plant,

which the company had constructed under the contract.

The Sioux City Engine & Iron Works will probably

bring a similar action on the contract for engines. The
city made the contracts with these companies, but they

were held illegal by the courts because the matter had

not been submitted to populaV vote. This was done and

the pioposition defeated.

The electric light company and the street railway com-

pany of Muscatine, Iowa, have recently effected a consol-

idation. Having thus shut out the competition which

has heretofore kept down prices for lighting, the new
company has advanced prices $2 per month and mer-

chants are vainly protesting.

Residents of Merriam Park, a suburb of St. Paul, have

petitioned the council to compel the street railway com-

pany to replace the present Selby avenue cable with

electric power. The company would have done so long

since but for a very steep grade, encountered on the line,

which is thought to be too heavy for electric power to

overcome. It has been suggested to tunnel the hill, but

for a number of reasons that has not been considered

feasible. The plan is now put forward to go around the

hill by a rather circuitous route, which would avoid the

extreme grade.

The Northern Pacific Railway company is preparing

to erect a power house at Tacoma, Wash., to operate its

coal bunkers and furnish light for its buildings.

The city of Mt. Vernon, la., has granted a franchise

for electric lighting to the Mt. Vernon Electric Light

company.

It has been rumored that the Edison Electric company

is about to bring suit against a number of the smaller

dealers in electrical goods in Minneapolis. It is claimed

by this company that these dealers have been infringing

upon the Edison three-wire patent, and they will be com-

pelled to defend themselves in court. No papers have

. as yet been filed, but it is expected that they will be at

an early date. C.

Washington, D. C
Washington, December 26.—The fight between the

Eckington & Soldiers' Home and Belt Railway com-

panies and Congress still continues. It is almost the

unanimous opinion of residents of Washington that such

a state of affairs would not be tolerated in any other city

of the Union. The latest move is the bill introduced by

Mr. Gettinger of New Hampshire, providing for the

trial of one or more compressed-air motors on each of

the above-mentioned roads within 60 days after the pas-

sage of the act, and that if, after a two months' test, the

motors should prove satisfactory, the District Commis-
sioners are empowered to grant a permit for the com-

plete equipment of the road, which must be accomplished

within six months. In case the motors do not prove

satisfactory, the roads must be fully equipped wiih an

underground electric system within iS months. This is

regarded as the strictest bill introduced yet relative to

these roads, as it provides that in case of failure to com-
ply with the provisions of the bill the attorney-general

of the United States in the Supreme Court of the Dis-

trict of Columbia shall enforce the forfeiture of their re-

spective charters, and that from the decision of this

court there shall be no appeal.

Mr. Henderson of Iowa, from the committee on rules,

introduced a resolution providing that on Thursday,

January 7, 1897, immediately after the reading of the

journal, the House shall resolve itself into a committee

of the whole House on the state of the Union for the con-

sideration of the House bill -entitled: "A Bill to Amend
an Act Entitled 'An Act to Aid in the Construction of a

Railroad and Telegraph Line from the Missouri River

to the Pacific Ocean, and to Secure to the Government
the Use of the Same for Postal, Military and Other

Purposes,'" etc. The amendment concerns the settle-

ment of some bills, etc.

Mr. Hill of New York (for Mr. Brice of Ohio) intro-

duced a joint resolution providing that the secretary of

the Smithsonian Institution be authorized and directed

to participate in the Exposition of Gas Apparatus and

Appliances, to be held at Madison Square Garden, New
York, from January 27 to February 6, 1897.

The three-cornered fight between the United States

Electric Light company, the Potomac Light & Power
company and Congress has taken a new turn. Mr. Cock-

rell of Texas has introduced an amendment to Resolu-

tion 345, submitted by Mr. Gettinger of New Hampshire,

December 17th, providing that as the Senate and House
are now investigating the question of laying subways in

the streets, alleys, etc., of Washington, and the com-
missioners have recently entered into a contract with the

Potomac company for the lighting of certain public

parks and streets in the District of Columbia which in-

volves the opening of several miles of streets for the

purpose of laying conduits, that, pending the result of

the. Congressional investigation of the subject, the com-

missioners are requested not to permit the Potomac com-

pany to open any streets, roads, parks or alleys until

some definite action is taken by Congress regarding the

matter, and further that in view of the possible crowded

condition of the city during the inauguration the com-
missioners and the superintendent of public buildings

and grounds are requested to permit the United States

company to erect temporary poles to string electric

wires, provided, in view of privileges heretofore con-

ferred on it by Congress, it will do the lighting (that

was contracted for by the Potomac company) free of

charge until action is taken by Congress or the contract

with the Potomac company shall expire, on June 30,

1S97. The commissioners are further requested to issue

permits to the United State.': company for such other

lighting as they may deem necessary, provided it is done

free of charge, the company to remove also at its own
expense the wires and poles from the streets when re-

quested to do so by the commissioners.

T. I. P.

Pattern Letters and Figures.

The largest and best line of metallic and brass pattern
letters and figures is made by H. W. Knight & Son,
192 State street, Seneca Falls, N. Y. Address them for

catalogue.

PERSONAL.
Prof. R. B. Owens of the University of Nebraska,

Lincoln, Neb., spent his holiday vacation in Chicago.

Homer A. Waddell, of Scottdale, Pa., who is well

known among independent telephone men, was mar-
ried to Miss Gertrude Thompson of Indiana, Pa., on
December 31st.

After serving for two years as secretary and treasurer

of the Missouri Telephone Manufacturing company of

St. Louis, I. J. Kusel has been advanced to the position

of president. His friends are congratulating him.

J. F. Outwater, who has been representing Hugo
Reisinger of 38 Beaver street, New York, will resign his

position to return to the Edison Electric Illuminating

company of Brooklyn, with which he formerly was con-
nected for eight years. Mr. Outwater leaves Mr. Reis-
inger with the latter's best wishes for success in his new
and important position as purchasing agent.
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ELECTRIC LIGHTING.
The Chicago Edison company has purchased the

property occupied by its Market street plant from Jacob
Rehm for 5252,000.

In discussing the question of protection for the treas-

ures of the capitol at Washington, a local paper says:

During the past summer an improvement in the lighting

of the capitol was made which is looked upon as really

adding 100 per cent, to the police and watch forc^ of

that building and surrounding grounds. An electric

light plant was introduced in the building, and now not
only are the corridors, radiating in all directions through
the great structure, brilliantly lighted, but the grounds
are illuminated almost as thoroughly as is Pennsylvania
avenue. Pedestrians crossing the grounds at night no
longer have cold chills creeping along their spinal cords

as they plod along under the shadow of overhanging

trees. The knock-downs that have occasionally oc-

curred in that park are not likely to be repeated in the

future, as light makes cowards of footpads.

tice Kehoe, at the suggestion of Prosecutor Ingram, al-

lowed the introduction of the sciagraph as evidence. The
attorney representing Dugan was taken so by surprise
at the introduction of the picture by Prosecutor Ingram
that he agreed readily to a continuance when it was sug-
gested by Justice Kehoe.

TELEGRAPH.
The Minneapolis fire department has substituted a set

of telegraph instruments for the telephone system be-

tween the different engine houses. It is experimental,

but is expected to be an improvement over telephone

connection.

Judge Lacombe of the United States Circuit Court

in New York has handed down a decision denying the

motion for a preliminary injunction in the suit of the

United States against La Compagnie Francaise des

Cables Telegraphiques, the United States & Hayti Tele-

graph & Cable company and the United States & Hayti

Cable company. The suit was brought by United States

District Attorney Macfarlane to prevent the laying of

the United States & Hayti cable between this country

and Hayti, and its landing at Coney Island, without

the consent of the government of the United States. A
motion was made for a preliminary injunction on a bill

of complaint and affidavits. In his decision Judge La-

combe says: "The summary granting of a preliminary

injunction is appropriate to a state of facts which pre-

sents some elements of immediate necessity. There is

none here. The laying of the cable was completed be-

fore this motion was submitted, and there is nothing to

show that its operation, until final hearing, will produce

irreparable injury to the United States or to any indi-

vidual. It is thought that without the consent of the

general government no one, alien or native, has any

right to establish a physical connection between the

shores of this country and that of any foreign nation.

Such consent may be implied as well as expressed, and

whether it shall be granted or refused is a political

question which, in the absence of Congressional action,

would seem to fall within the province of the executive

to decide. It is further thought that the executive

may effectually enforce its decision without the aid of

the courts, and it is certainly indisputable that Congress

has absolute authority over the subject. That body is

now in session, and if any urgent necessity, not dis-

closed in the papers before the court, should call for

immediate action, it can settle the question of assent

or non-assent with such definiteness as to leave no

further room for argument."

MISCELLANEOUS.
George Cutter will give a practical talk on "Heating

by Electricity" before the Chicago School of Electricity,

335 Dearborn street, on January 7th, at 8 p. m.

The annual convention of the National Association of

Manufacturers will be held in Philadelphia on January

26th to 28th. The tariff and its relation to business will

be discussed. The executive committee extends a cor-

dial invitation to all manufacturers of the United States,

members or non-members, to attend this convention.

Those holding certificates of membership will be entitled

to the privileges of debate and voting.

A sciagraph showing a man's skull with an imbedded

bullet provided valuable testimony in Justice Kehoe's

court at the Desplaines street police station in Chicago

last week. Frank Dugan, 363 Park avenue, was the

defendant. The charge was preferred against him by

Thomas Taylor, 2S1 Walnut street, of assault with in-

tent to kill. Assistant City Prosecuting Attorney J. E.

Ingram introduced W. C. Fuchs, who said he had taken

a sciagraph of Taylor's head a few days after the alleged

shooting took place, and had discovered the bullet near

the left temple. The picture, showing a full-sized head

of Taylor, was then shown to the court. The features of

Taylor are visible, and a round black spot marks the

place in the man's head where the bullet now lies. Jus-

TRADE NEWS.
The calendar of the St. Louis Electrical Supply com-

pany of 911 Market street, St. Louis, is a very attractive
one. It is a chromo-lithograph of a beautiful young wo-
man, and the coloring is particularly good.

Meyer & Domke have secured the contract and begun
work for the erection of a power house and car house
for the Winnebago Construction company at Oshkosh,
Wis. , which proposes to carry out the projects of the de-
funct Central Wisconsin Electric Railway company.

The Frank B. Rae Engineering company of 910
Fort Dearborn building, Chicago, has been incorporated
to do a general engineering business. The engineers are
Frank B. Rae, E. E., Frank G. Ewald, C. E., and Her-
bert McNulta, M. E. They will make a specialty of

municipal lighting plants and water-works systems.

Of the ingenious advertising novelties invented or dis-

covered by the American Electrical Works of Provi-
dence, R. I., there is no end. The latest is a happy
Christmas conceit in the shape of an appetizing-looking
plum pudding fastened to a holly-decorated card for

mailing. On cutting the pudding-string felicitous words
of holiday cheer become apparent.

The Missouri Telephone Manufacturing company of

St. Louis has built an addition to its building at 917 and
919 Market street, to get additional room, although it

only moved into the new quarters a year ago. Business
is reported to be very good. This company manufac-
tures all the parts of its' instruments and promises that

its 1S97 catalogue shall be the most complete telephone
catalogue ever issued.

J. P. Johnston, for some years with the Babcock &
Wilcox company in its main office and later salesman in

its Pittsburg office, will take charge of the Cleveland
office for the Cahall sales department for the sale of

Cahall vertical and Cahall-Babcock & Wilcox boilers,

manufactured by the Aultman & Taylor Machinery com-
pany at Mansfield, O. The change took effect on the

first of the year.

The Espersen revolving shade lamp, invented and
patented by A. F. Espersen of the Pacific Electric com-
pany of La Crosse, Wis., has been put to a new use.

One of the shades is in use on the desk of Charles Gib-
bons, city editor of-the Victoria, B. C, Colonist. His
window commands a view of Victoria's outer harbor, a

mile away. Some time ago H. M. S. Nymphe was in

the harbor practicing with her searchlight. Mr. Gib-
bons, who is a telegraph operator, turned up his shade
and flashed a message to the Nymphe. It was seen and
replied to and a long conversation of flashes in the

Morse alphabet followed. The Pacific company is now
locating agents throughout the United States and Canada,
and those who desire to handle these powerful lamps
will do well to communicate with it at an early date.

The Interior Conduit & Insulation company of New
York announces that it has placed upon the 'market a
new and improved iron armored insulating conduit.

This conduit is a development of this company's well-

known iron armored conduit which has met with such
success during the last few years. The results attained

in iron armored conduit as manufactured by the above
company, while being far in advance of any other method
qf wiring, have nevertheless indicated certain lines

wherein this product could be improved to more effi-

ciently fulfill its functions. To attain this end the com-
pany has bent its best endeavors during the last few
months to obtain a better article and at the same time
one which could be produced at a lower price, and there-

by assist in cheapening the cost of first-class electrical

work. This conduit is claimed to be far superior to any
ever placed upon the market, possessing advantages in

that it is extremely light, has a smaller outside diameter
for a given internal diameter, and, moreover, has greatly

increased insulating properties. The insulating lining,

being of a flexible nature, is not affected by bending,
and the insulation under such conditions is not impaired.

It will, it is said, withstand a temperature of 175 degrees
Fahrenheit without becoming in any way softened or

"tacky;" the company also claims that any 10 foot sec-

tion will show an insulation of 11 megohms after being
filled with water for 10 days. This new product has
met with prompt recognition by the trade at large, and
the Interior Conduit & Insulation company has still

further enhanced the value of its well-known system of

electric wiring.

BUSINESS.
Perhaps there is no incandescent lamp on the market

giving better all-round satisfaction than the "Metropoli-
tan" lamp, made by the Metropolitan Electric company
of Chicago, which reports continued. -laTge sales, not-
withstanding [hat trade in general is rather quiet.

The Electric Appliance company reports a daily in-
crease in "Armorite" sales, and is more and more
pleased by the way the trade seems to appreciate its ef-
forts to give a superior article in the line of an iron-
armored conduit. The demand increases, and, it is

said, everyone who uses Armorite once uses it always.

The Bryant Electric company of Bridgeport, Conn.,
with western office at 1522 Monadnock block, Chicago,
has issued a 16-page catalogue supplement. It includes
all of the latest specialties which the Bryant company is

manufacturing, and as many of these are new and will
undoubtedly be found of interest to the trade, a copy
ought to be valuable to every man in the electrical busi-
ness.

Secretary
J. S. Speer of the Partridge Carbon com-

pany of Sandusky, Ohio, visited Chicago last week.
Mr. Speer is an indefatigable worker, and the Partridge
company owes much of its success to his energetic and
aggressive efforts. His stay in Chicago was a busy one,
as in addition to his business acquaintances he has a
host of warm friends, who do their best to tempt him
into social functions.

E. W. Hammer, late secretary of the Cutler-Ham-
mer Manufacturing company of Chicago, has sold his
interest in the company to Horace S. Smith and Harry
H. Cutler. Mr. Smith is well known to the mechanical
world as the late general manager and vice-president of
the Illinois Steel company, and Mr. Cutler needs no in-
troduction to the electrical trade. The company has
been reorganized and put upon a sound financial basis,
with a largely increased capital. The factory is being
enlarged to take care of the rapidly growing business,
and to better enable it to keep up its reputation for
prompt shipments and high-class work.

The new power company at Niagara Falls has now in
successful operation its new power plant, comprising four
of the Leffel Niagara type of turbines, each of about
2,200 horse power capacity or giving in all some 9,000
horse power. These turbines drive eight genera-
tors of something over 1,000 horse power each, two gen-
erators being connected directly to the shaft of each
wheel, one being placed on each side. The James
Leffel & Co asserts that this comprises the most com-
plete and perfect electric water power plant in the
world. The same power company has four other of
the Leffel Niagara turbines, using in all eight of that
style of wheel.

K. McLennan & Co. of Chicago, the sole manufactur-
ers of Gale's commutator compound, state that the sales
of their compound during 1896 have more than trebled
that of any previous year, that whatever "Gale's" has
been tried it becomes readily adopted, that at this time
more than three-fourths of the power plants and central
stations have adopted it, and that it is now universally
conceded to be a ' 'dynamo necessity. " To isolated
plants as well as central stations and power plants,
where this compound has not been tried, the firm will
continue to send upon request a free sample stick. They
further assert that this compound has been equally well
received in Canada and Mexico as well as in Europe,
where recent large shipments have been made, and that
requests for samples have been received from nearly
every section of the civilized world.

In the course of an interesting review of its business
for 1896, the Joseph Dixon Crucible company of Jersey
City says: "Altogether our experience is that 1896 has
been a season of hard times and many moments of un-
certainty, but nevertheless the spirit of self-help and
mutual help has been alive all the time and is now mak-
ing itself felt in the way of better business, which will

be still better later on. * * * * As for 1897,
business prospects are good—at least good to all who are
in any way hopeful or energetic. Even in 1S96 we
quite largely increased our business in those lines where
we put in some extra hard and intelligent work. Prob-
ably business men are not exceptions to Mr. Atkinson's
favorite quotation from Emerson, 'Man is as lazy as
he dares to be,' and we shall therefore shake off any
lethargy that may have settled on us, and start in on
1897 at a record pace, for collections are now very good,
and everything so far as we can see is encouraging to all

manufacturers for both home and export trade." How-
ever, the hard times of '96 did not cause the company
to forego its customary Christmas pencil-box reminder
to its newspaper friends. The appropriate gift is ap-
preciated.

ILLUSTRATED ELECTRICAL PATENT RECORD.
573,441. Telephone Attachment. William O. Christo-

pher, Hillsborough, Tex. Application filed August

29. 1895.

This attachment consists of an oblong loop, insulated for

a portion of its length, the main portion of which is suffi-

ciently wide to be passed horizontally over the outer hook

end of a telephone switch-lever, the loop being provided at

both ends with elongated contracted necks, one of which is

adapted to engage the shank of the switch-lever in rear of

the hook end to allow the loop to normally assume a verti-

cal position, and thereby detachably lock itself on the

switch-lever, and a hook connection between the other con-

tracted neck of the loop and the receiver wires, whereby a

dropping of the telephone receiver will exert a pull on the

switch-lever through the medium of the loop.

Issued December 22, iSg6.

573,464. Electric Arc Lamp. Edward P. Hopkins,
New York, N. Y. Application filed June 13, 1S94.

The combination with the carbon holders of a spring
clock- train, having an initial tension and mounted in a

frame having a fixed position, the clock-train acting to posi-
tively feed the carbons together, a regulating electro-mag-
net for controlling the feeding movement located in a con-
stantly closed shunt circuit around the arc and blocking
the clock movement in the retracted position of its arma-
ture, and an electro-magnet located in series with the arc
and acting to separate the carbons to form the arc inde-
pendently of the feeding mechanism, whereby varying
quantities of current may be passed through the lamp with-
out affecting the regulation thereof.

573.4^5- Process of and Machine for Magnetic Separa-
tion. Richard H. Sanders and Charles T. Thomp-
son, Philadelphia, Pa. Application filed August 10,

1892.

The process consists in feeding stock into a diffusely
shunted field between a magnet and a moving armature of
substantially continuous mass, conducting the ore through
the field suspended in stria? supported at the end farthest
from the magnet, and thereby delaying the passage ol the
ore through the field, permitting the gangue to escape dur-
ing the period of delayed conveyance, removing the ore
from the field still supported as aforesaid, and finally dis-

charging it.
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573.493- Electric Battery. Albert E. Stephenson, Chi-

cago, 111. Application filed June 29, 1896.

The inventor specifies a method of constructing and con-
necting batteries.

573. 496 - Apparatus for Preventing Collisions on Elec-

tric Railways. Benjamin C. Tilghman, Jr., Phila-

delphia, Pa. Application filed April 13, 1894.

The second claim reads : The combination with two
electrically operated roads which meei or cross eacli other,

of a source of electrical supply, an insulated sectional con-
ductor connected to said source of electrical supply and
adapted to furnish power to a vehicle traveling on a portion
of one road, and means operated by one vehicle traveling
on a predetermined portion of the other road for cutting
oft the current from the insulated
road.

inductor of the first

573,517. Trolley Pole Governor. Vernon T. Lynch,
Chicago, 111. Application filed March 4, 1896.

The combination with an upwardly pressed trolley pole,

of a drum about which a rope attached to the trolley pole
is adapted to be wound, a spring for rotating the drum to

maintain the rope taut, a second drum whereon the rope is

also adapted to be wound, a spring for rotating the same, a

catch normally maintaining the second drum against rota-

tion, a locking device for locking the drums together, and
means controlled by the rapid rotation of the first-men-
tioned drum for actuating the locking device to lock the
drums together and for releasing the catch to permit the
drums to rotate to wind up the rope upon the second-men-
tioned drum and draw the trolley pole downward.

573,526. Electric Arc Lamp. Eugen Hugo Arthur
Heinrich Ritter von Nollendorf, Vienna, Austria-

Hungary. Application filed April 9, 1896.

A drum is pivoted on the frame to turn in a horizontal
plane; a cord is connected to the upper carbon holder and
drum ; an escapement wheel is adapted to turn independ-
ently of the drum in one direction. In combination with
these are means for locking the drum and escapement
wheel together, a pallet pivotally mounted on the frame to

swing in a horizontal plane, in operative connection with
the escapement wheel, a magnet for operating the pallet

and conductors electrically connected with the carbons and
magnet.

573.535- Trolley Adjusting and Regulating Device.

Charles F. Randall, Denver, Colo. Application

filed March 31, 1896.

no. 573,526.

Features of this device are a casing comprising two com-
partments, two weights, one located in each compartment,
a yielding pin attached to the weight in one compartment
and having a limited vertical movement, a pawl pivoted on
the pin and a spring-held dog suitably supported and hav-
ing one extremity normally projecting into the path of the
ratchet-bar, and the other extremity engaging and support-
ing the weight in the second compartment, the trolley rope
being connected with the weights in the two compartments.

573.55s - Electrical Resistance Device. Detlef C. Voss,

Maiden, Mass. Application filed March 16, 1S96.

This device is described in the first claim as an article of

manufacture having a solidified electric conductor com-
posed of carbonizei fibrous material, a metallic oxide and
a binder.

573.575- Telephone Exchange System. William W,
Dean, St. Louis, Mo. Application filed June n,
1896.

The combination with metallic circuit and grounded
telephone lines, of a common battery, and an additional
battery in circuit with the grounded lines and adapted to

supply additional electromotive force to the grounded
lines, whereby the standard current may be maintained
upon both metallic circuit and grounded lines.

573.57^- Common Battery Telephone System. Will-

iam W. Dean, St. Louis, Mo. Application filed

September 19, 1896.

There is claimed the combination of a local transmitter
circuit, comprising primary and secondary helices of an in-

duction coil and a microphone included in circuit with a
telephone line, and a centralized battery adapted to direct
current in series over the line through the primary and sec-
ondary helices and microphone, the primary and secondary
helices being also connected in series in the path of the
voice currents.

573,581. Electric Engine. Isaac T. Dyer, Chicago,
111. Application filed March 30, 1896.

The first claim is given: An electric motor, comprising
in combination with an electric generator a pair of solenoid
magnets and their cores coupled endwise together, a lever
connected with said cores to be oscillated by their recipro-
cating movement and adapted to be connected with the
driver of an engine, and a switch device having a pair of
stationary contacts in the generator circuit and a pair of
spring-controlled movable contacts 'adjacent 'to said sta-
tionary^ contacts and respectively connected electrically
with said magnets, a pendulously supported lever extend-
ing between said movable contacts, and shifting lever
mechanism engaging said pendulous lever.

573.591- Electric Signaling Apparatus. Felix B. Her-
zog and Schuyler S. Wheeler, New York, N. Y.
Application filed March 12, 18S5.

In this signaling apparatus there is a transmitter and a
signal changer, together with a signal designator, consist-

ing of an indicating surface or "field," bearing indications
grouped in two substantially intersecting directions co-
operating with an indicator, one of these movable with re-

spect to the other in such manner as to designate any de-
sired indication; also means whereby the signal trans-
mitted is varied to correspond with the indication.

573.59 2 - Electric Signaling Apparatus. Felix B. Her-
zog and Schuyler S. Wheeler, New York, N. Y.

Application filed January 29, 18S6.

At a sending station a transmitter organized to transmit
two separate variable signals at one transmission, and at a
receiving station an apparatus comprising two step-by-step
wheels, each controlled by a magnet, the first magnet being
controlled by the first part of the transmission, and the sec-
ond by the second part.

573,601. Electrical Switching Apparatus. Francis W.
Jones, New York, N. Y. Application filed October
15, 1896.

NO. 573, 5S1.

The combination in a switching apparatus of a spring-
jack, a flexible conducting cord, a take-up device therefor,
a plug forming the terminal of the cord having contact-
points co-operating with the contact-points in the jack, and
means for locking or holding the cord at a point between
the plug and the take-up device, whereby the cord when in

use may be relieved from the influence of the take-up.

573,612. Electrical Connecting Cord. Charles H. Mc-
Evoy, Lowell, Mass. Application filed February
24, 1896.

A flexible electric conductor, comprising a conducting
core, a conducting tip in electrical connection with the
core, a non-conducting supporting cord and a link arranged
to surround the tip and to receive the supporting cord.

573,617. Electric Arc Lamp. Paul Franz Herrmann
Queisser, Charlottenburg, Germany. Application
filed January 24, 1896.

There is an electro-magnet, having a laminated core, the
two ends of which are cut away obliquely in one plane, in
combination with a pivoted armature lever, the movement
of which controls the feeding of the carbons, and a lami-
nated armature carried upon the lever and adapted to
vibrate between the parallel poles of the core, the axis of
the armature being substantially parallel to the oblique
face of the ends or poles of the core, the face of the arma-
ture opposed to the parallel edges of the poles being
tapered to thereby gradually decrease the air-gaps as the
armature is attracted.

573,629. Electric Heater. Harry L. Tyler, Corning,
N. Y. Application filed August 6, 1896.

In the third claim is specified an electric heater, compris-
ing an electric conductor, an insulating inclosure therefor
containing glycerine, and an outer receptacle containing a
body of heat-conducting material and having heat radiating
walls.

573.^45- Automatic System of Distribution and Con-
trol for Electric Railways, etc. William H. Cooley,
Brockport, N. Y. Application filed August 3, 1895.

Claim one is given: In an electric railway system, a con-
tinuous feeder, a series of working conductors normally
unsupplied with current from such continuous feeder suf-
ficient to operate the motor cars on such system, means
under the control of devices on the motor cars of such sys-
tem for connecting directly to such continuous feeder the
working conductors contained on any block in such system
on which a first one of such motor cars happens at any time
to be, means for preventing a second motor car subse-
quently arriving on an adjacent block, whether to the rear
or in front of such first-named block, from similarly con-
necting to such continuous feeder the working conductors
contained on such adjacent block or section in such system.

573,647. System for Generating and Distributing Elec-
trical Energy. Charles M. Green, Cleveland, Ohio.
Application filed May 23, 1896.
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The combination with a dynamo provided with two or
more separate sets or groups of armature coils or bobbins,
and a commutator for each set or group, of two or more
working circuits, each having translating devices included
therein, the working circuits each being connected between
and included in series with the separate groups of arma-
ture coils or bobbins, and automatic cut-outs arranged and
adapted to provide a shunt circuit of low resistance around
each one of the working circuits.

573,716. Electric Signal Operating Device for Railway
Trains. George F. Singer and Frank K. Singer,
Mingo Junction, Ohio. Application filed May 22,

1896.

A train signal, comprising a battery and an alarm at each
end of the train, circuit wires on which the batteries and
signals are located, and a coupling for the circuits compris-
ing two ca_sings, a block of insulating material in each
casing, resilient contact-fingers secured to opposite sides of
the blocks, the free end of each contact-finger being curved
inward and then outward, and a thin plate of insulating
material extended from the block of each section between
and nearly to the end of the contact-fingers, whereby when
the two coupling sections are placed together the plate of
one section will rest upon the plate of the other section.

573.7 2 3- Electric Flcor Push. Henry C. Thomson,
Boston, Mass. Application filed March 28, 1896.'
The combination of a perforated cap, a connected, headed

hollow shank having its extremities insulated from each
other, a pm physically but not electrically connecting the
upper and lower portions of the shank, a sustaining plate
and a plug attached thereto, and proper circuit connec-
tions therefor.

573,741- Electric Metal Separator. Harvey H. Whit-
acre and Andrew C. Wolfe, Wellsville, Ohio. Ap-
plication filed November 8, 1895.
A magnet has the faces of its opppositely placed poles re-

cessed to form a passage or conduit, and a mass of diamag-
netic metal is embraced between the opposite faces of thepoles and extending longitudinally of the passage, and
adapted to divide the current and deflect the material
toward the poles.

573.750- Combined Lightning and Water Conductor
Lawson Adams, Buffalo, N. Y. Application filed
September 30, 1896.
Two sections of connected adjacent pipes, both open onone side and forming a combined lightning and water con-ductor are united. The joint consists of twin apertured

plates, having registering surfaces and provided with side-
apertured lugs for securing the plates together at the regis-
tering surfaces, the sides of the plates opposite the regis-
tering surfaces being provided with hollow tapering
extensions adapted for union with the ends of the com-
bined lightning and water conductor sections.

573.767- Automatic Speed Regulator for Electromotors.
Louis Denayrouze, Paris, France. Application filed
November 26, 1S95.

This is a governor for electric motors, comprising a con-
tact disk mounted on the motor shaft and connected with
one brush of the commutator, a disk mounted on and in-
sulated from the motor shaft, and provided with a contact
electric connection of the disk with the generator and a
contact having a flexible connection with the shaft, and
adapted to engage the former contact.

573,807. Electric Switch. Walter Boardman and Harris
Boardman, Lancaster, Pa. Application filed March
28, 1896.
The combination of a base having an opening arms pro

jected from the inner side ot the base and in a direction
parallel with the longitudinal extent of the base-opening, a
push-pin extended through the base-opening, a transverse
bar between its ends secured to the inner end of the pin and
at one end extended between and guided by the arms, a
switch-throwing device carried by the opposite end of the
arm, and a switch.

NO. 573,629.

573.809, Elevator Mechanism. John H. Clark, Bos-
.ton, Mass. Application filed July 28, 1890.

This is a patent for an electrically operated elevator, in
which two worm-gears and an electric brake are used.

573,817. Electric Light Support. Elisha
J. Fulghum,

Traverse City, Mich. Application filed June 24
1S95.
The cord supporting the lamp is wound upon a spring-

drum and thus controlled.

573,819. Electric Railway. Paul W. Leffler, Chicago,
111. Application filed August r2, 1895.

This is an electro-magnetic railway, in which a number
of field magnets extending along the line of travel operate
on an armature or series of co-operating magnetic sections
arranged longitudinally of the car. A controller on the car
renders the magnetic sections operative or inoperative
cumulatively in pairs, one on each side of the center of the'
armature.

573, S20. Electric Elevator. Paul W. Leffler, Chicago,
111. Application filed August 19, 1895.

This is similar in principle to the preceding patent. The
car is provided with an armature, while the magnetic field-
producing devices and guide extend along the line of travel
for co-operation with the armature and car to propel and
guide the latter.

573.821. Electric Railway, etc. Paul W. Leffler, Chi-
cago, III. Application filed September 26, 1895.

The combination with a car or other traveling body, of
field magnets extending along the line of travel, and a
rotary magnetic body carried by the car body, having one
or more spirally arranged pole-pieces subject to the action
of the field.

573.822. Electric Railway, etc. Paul W. Leffler, Chi-
cago, III. Application filed March n, 1896.

The combination with a car or other traveling body, hav-
ing an armature, of field magnets in the line of travel, and
supply-circuit connections for the field arranged to divide
the same into successive sections, adapted to be connected
up in series into the supply circuit, and including as parts
thereof a series of automatic switches which normally cut
the field section magnets entirely out of the supply circuit,
but are operative by the car to close into the supply circuit
the particular section or sections of the field over which
the car is passing.

573.823. Motor Car Truck, Paul W. Leffler, Chicago,
111, Application filed March 21, 1896.
The combination with a sectional truck, of a sectional

armature, carried one section on each of the truck sections,
and a common universal joint or joints applied to couple
together the truck sections and the armature sections.

573,830. Electric Arc Lamp. John A. Mosher, Chi-
cago, 111. Application filed October 22, 1896.

In an electric arc lamp having its electrodes drawn to-
gether by gravity, the combination with the carbon carrier,
of a ratchet wheel co-operating therewith, a lever, a pawl
for cooperating with the ratchet wheel to separate the
electrodes and being movably attached to -the lever, a
spring for holding the pawl in its advanced position upon
the lever, an electro-magnet having its coil in series with
the lamp, connection between the lever and the magnet,
whereby the latter tends to engage the pawl with the ratchet
wheel, and a retractile spring for opposing the action of
the magnet.
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A Cramped Isolated Plant.

A curiously arranged plant is that in the basement of

the Association building, Chicago, which furnishes the

heat, light and power for that building and steam for

two adjacent restaurants. Much of the apparatus is ex-

cellent, but the general arrangement is so inconvenient

and awkward that it might serve as an object lesson of

how not to do it. The elevators are of the horizontal,

hydraulic type, and the machinery takes up an in-

ordinate amount of space and is so placed that, although

the basement is large, everything else is crowded and

subordinate to it. The*boilers are away off in a distant

corner, so that an unnecessarily long extent of steam

piping is used to reach the dynamo engines, and they

face in two directions, compelling the firemen to pass

around the projecting corner of one front to get at the

other set. The switchboard juts into the passageway

leading to the dynamos, instead of being back against

the wall, and so the back of

it is rather more accessible

than the front, as may be

judged by the accompanying

illustration. The pumps are

also badly arranged, and

altogether the plant is sus-

ceptible of great improve-

ment.

There are four boilers

—

two of the Heine water-tube

type of 250 horsepower each,

and two Mohr tubular boil-

ers rated at 75 horse power

each. The two engine-dy-

namos are duplicates in all

respects save size, and con-

sist of Ames simple engines

of 150 and 75 horse power

respectively, made by the

Ames Iron Works of Oswego,

N. Y., directly coupled to

Westinghouse six-pole direct

current no volt dynamos of

75 and 37% kilowatts. The
larger unit is operated at

290 revolutions per minute,

?nd the other at 220 revolu-

tions.

From the switchboard,

which is of white marble

with Weston ammeters and

voltmeter, about i.Soo in-

candescent lamps are fed.

There are also two motors in the building. One on

the 13th floor drives a ventilating fan, while the other

is used in winter to force hot air into the gymnasium.

A few arc lamps are also wired on the incandescent

circuits. The main risers of the wiring system are

carried in the air shafts, and there are two cut-out boxes

on each floor.

1S97. When the plant is completed the street railway

company will dismantle most of its existing power sta-

tions, two being kept in reserve in case of accident and

to furnish extra power for an emergency. To William

de la Barre, of the water power company, is due the

credit for the success of this work. Chas. G. Armstrong

of Chicago is associated with him as consulting engineer,

and Foree Bain of Chicago is consulting electrical engi-

neer for the Twin City company.

City Hall Methods Exposed.
Considerable attention has been attracted to the mat-

ter of furnishing fire-alarm boxes to the city by the de-

termined attitude of James W. Johnson, a well-known

Chicago electrical man and the agent of the United

States Fire & Police Telegraph company of Boston. Mr.

Johnson shows conclusively that rank favoritism has

been shown to the Garaewell company in the purchase of

Electrical Contract for the St. Anthony
Falls Plant.

[From the Minneapolis correspondent of the Western Electri-
cian.]

The St. Anthony Falls Power company of Minneapo-

lis has awarded the contract for furnishing and installing

the apparatus for the new electrical plant which will

transmit power from the new dam across the Mississippi

river. The General Electric company of New York is

the successful bidder, the price approximating $300,000.

This plant is to be second only to the Niagara Falls

plant in the amount of water power devoted to the de-

velopment of electricity and equaling that in being

strictly modern in all details. There will be 7,000 horse

power developed by the plant, to be used by the Twin

City Rapid Transit company in propelling its electric

cars in Minneapolis and St. Paul, the former taking

4,000 horse power and the latter 3,000. It is expected

to have the new plant furnishing this power by July 1,

A CRAMPED ISOLATED PLANT.

boxes, to the detriment of the taxpayers' pockets, and

the news is no surprise to those who are familiar with

John P. Barrett's methods in running the city electrica'

department. Mr. Johnson shows that the city would

have lost between S3. 000 and $4,000 by the action of Mr.

Swenie, the fire marshal, and his adviser, Prof. Bar-

rett, and offered to forfeit a certified check for $500 if

his statement, on being subjected to the proof, was not

found to be correct.

Bids for furnishing 75 fire-alarm and 25 police alarm

boxes to the city were advertised for by the fire marshal

on December 19th. The boxes, it was stated, must be

in every way similar to the sample in the office of the

city telegraph department, which was a Gamewell box.

Of course this excluded all competition, and enabled the

Gamewell company, under the specifications of Swenie

and Barrett, to fix its own price. The date set for going

through the farce of opening bids was December 30th

and the figure set by the Gamewell people was $100 per
: box—the old price. On that day Mr. Johnson filed the

following written protest with Mr. Swenie:

Referring to advertisement dated December 19, 1896,

for fire and police signal boxes, we respectfully protest

that the specifications are so drafted as to prevent com-
petition and to favor a rival manufacturer.

We stand ready to give you the benefit of competition if

you want it, and as an indication of our faith in our abil-

ity to furnish you something just as efficient and reliable,

we guarantee that if you will submit specifications that
admit of competition we will be the means of saving the

city of Chicago at least S40 per box for fire-alarm boxes
on the basis of the prices heretofore paid by the city,

To comply literally with the specifications as drafted
would require us to put the name of a rival manufac-
turer on our product. We are not prepared to do this,

but we are prepared to furnish Chicago with boxes equal
in all particulars to the samples exhibited, and if you
will permit us to send a sample to our factory we will

construct and submit for your approval a box such as we
would furnish.

To supplement this, Mr. Johnson wrote a letter to

Mayor Swift in which he said:

The bid of the Police Telephone & Signal company,
which was the only one received, is &100 each for fire-

alarm boxes, just double the price at which similar

boxes are purchased by other cities having the advan-
tage of competition.
Under the terms of the advertisement the fire mar-

shal has a right to reject the bid received from the Po-
lice Telephone & Signal com-
pany and readvertise, and

ggg^EigBM we respectfully urge you to

take such action as will

bring about this result, which
F-

.

will without question save

^L-^^^^^I the city of Chicago between

SMP Under
^^nl proper and impartial speci-

iPLf
fication, San Francisco, Bos-
ton, Cleveland, Columbus,
Ohio, and over 30 other
cities are using our boxes, as
well as boxes of the Game-
well type, and the insurance
underwriters put them on
the same basis and indorse
their use in conjunction in

the same systems. We are
willing to back up our guar-
antee made in the communi
cation to the fire marshal
by depositing with you a
certified check for $500, to be
forfeited to the city in the
event of your failure to re-

ceive bona fide bids on fire-

alarm boxes equal in every
particular to the sample ex-

hibited of at least $40 per
box less than theprice named
in the bid received to day.
Od 75 boxes this means
53.000 saving to the city.

Mr. Johnson had an inter-

view with the mayor, armed

with his S500 check, but His

Honor at that time refused to

interfere and referred the

matter back to Chief Swenie,

who, acting, undoubtedly, on

Prof. Barrett's advice, stated, on the 31st, that the con-

tract would go to the Gamewell company, the prices to be

5100 for the fire alarm boxes and $75 for the police boxes.

Prof. Barrett explained his position by stating that the

Gamewell box had been in use in Chicago for 31 years,

and that for 17 years not a single failure to register an

alarm had resulted. Last year in New York, he said,

where they use several styles of boxes, there were 131

failures to register alarms. Prof. Barrett claimed that

he was not willing to take any chances by using an

inferior grade of alarm box.

To this Mr. Johnson replies that the Chester type of box

supplied by the Gamewell company is used exclusively

in New York, while there are several different types in

Chicago. It is not true, he says, to say that the Chi-

cago boxes never fail to register an alarm, and he cites a

case at the Tolman fire in Lake street last April, when

an adjacent box was pulled by a fire chief of battalion,

but there was no alarm. Mr. Johnson is also prepared

to state that the Gamewell box of the type used in Chi-

cago has been sold in Cleveland, O., and Sacramento,

Cal., for S50.

On January 5th it was announced that Chief Swenie,

on the advice of the mayor, would readvertise for bids,

on terras allowing all to compete. This is a knock-out

blow for Barrett.
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Decorative Lighting. 1

By E.
J. Jenness.

Iq taking up the subject of decorative lighting, I will

first consider lighting effects as applied to scenic thea-

ters. The first thing is to know the scene to be lighted

and what effects are to be produced. For an illustra-

tion I will use a scene that was probably familiar to

some of you during the summer of 1893—the scenic

theater of the Western Electric company, Electricity

Building, World's Fair. The scene, as shown in Fig. 1,

consisted of an imaginary Swiss landscape, with small vil-

lage in the foreground, gradually rising ground, foothills

and a mountain for background. The effect desired was
to imitate the shades of light produced by nature in 24
hours, in the following order: Early dawn, sunrise,

morning, noonday, gathering storm, storm, clearing off,

afternoon, sunset, twilight and stars, moonlight. To
produce these effects, it is necessary that the operator

be familiar with all the combination of lights under his

control. This knowledge can only be acquired by ac-

tual, practical experience in operating a scenic theater.

To properly light this scene, with a proscenium open-

ing of about S by 10 feet, requires the equivalent of 300

FIG. I. DECORATIVE LIGHTING—WORLD S F.MR SCENIC
THEATER.

sixteen candle power lamps and about 125 amperes of

current at no volts, for the most brilliant illumination.

Any standard theater dimmer can be used that can be
controlled mechanically and does not cut out the resist-

ance too rapidly and by too great steps. The rheostats

which we use are the Barriston & Fanning type, con-
sisting of sheet-iron drum, insulated with asbestos and
wound with German silver wire of different gauges, be-

ginning with large wire at one end and gradually reduc-

ing the size. These rheostats are mounted on a frame
carrying a shaft, with tight and loose pulleys for oper-

ating the contact slide up or down automatically. The
lcoation of rheostats must be where the operator can
have full view of the scene, otherwise the effects pro-

duced can never be satisfactory, as at times in the

scene the very closest attention is necessary. The
rheostats should have capacity to dim out the circuits to

which they are connected, as absolute darkness is neces-

sary at times.

The arrangement of lights in the scene is as follows

{all lamps mounted in tin-lined gutters): -Overhead,
three rows each of 20 lights, one row of ground glass, one

lamps behind sky curtain, with small holes pierced
through.

The different effects are produced by the following
combination of lights: Early dawn, ground glass at very
low candle power; just before sunrise, ground glass, east

reds and sun behind red-brown glass, sun on one-half
candle power; sunrise, ground glass reds, sun at full

candle power but still behind glass; morning, ground
glass reds, sun moving from behind glass; noonday, sun
and blues, the blues clearing out the haze which
is common in the morning light ; storm, sun very
low, ground glass, a little red. Lightning is made
with astereopticon outfit with camera shutter; the slide

has different kinds of lightning scratched on the surface.

Sunset color is about the same as sunrise, with little more
red and some blue, for the purple effects Great care is

necessary at this point to dim the sun, blues and reds at

the right time, or you lose all the brilliant purple
effects, and get a sickly blue that is far from desirable.

In setting up and adjusting the rheostat to stop at the

right point, the operator should use plenty of time and
bring these effects on slowly, so as to become familiar

with the exact effect produced by any circuit coming in

at any time. For example, at noonday, with the sun at

full power, the reds can be added and the red will hardly
be noticed; if this is done in the morning the result

would be somewhat startling.

In operating the apparatus to produce the 24-hour cycle,

the beginning, of course, is darkness. For early dawn
the rheostat controlling ground glass circuit is started;

as this light begins to show, the red borders begin; as

soon as you can see the reds, the sun rheostat is started.

As soon as the sun is at full candle power it is moved
from behind the glass screen and the blues added; when
blues are up it is noon. The reds have been dimmed out
while blues were coming in. Now dim the blues, then
the sun, add a little red, and we have the right sky for

storm. Next we have the lightning, then clearing sky,

by bringing up sun and blues. Now for sunset; dim sun
slightly, reds coming up, blues going down. If the sun
and blues are dimmed exactly right, and the reds brought
up at the right time, your scene will change from bright

sunlight to afternoon haze, to the beautiful reddish pur-
ple and afterward to the red glow, so common in many
places away from Chicago. As it becomes dark enough,
the stars are visible. Then the moonlight; add a little

blue, and you have an evening that is all that can be de-

sired. Drop your curtain, throw over the switch on the

house lights and you are through another day.
There are a number of different methods of control-

ling the rheostats, in these theaters. One system has
clutches operated by magnets controlled by push buttons;

this adds a large amount of apparatus to get out of order
and also heavy first cost. Still another method has cams
arranged on a shaft to throw in and out all switches, op-

erate the rheostat and all other parts. This is even more
complicated and expensive. The results obtained are

the same; however, this is an excellent scheme if you
have a poor operator, as he cannot bring on a green sun-
rise and a blue sunset and then add a red moon. Yet, if

you have a good operator, the changes which are made
in the scene, from time to time, make it all the more nat-

ural. One of the worst things that can happen to you in

operating a theater is to have a fuse blow in all the reds

at sunset; the result is a brilliant blue and never fails to

brings an encore.

Secondly, I will speak of decorative work as applied
to tower lighting for advertising or other purposes. The

fig. 5.

ow of red, one row of blue lights; right-hand proscen-
um, two rows 10 lights each, one of red, one row of
blue lights; foothills, two rows of 10 lights each, one of
red, one of blue; mountain, two rows of 15 lights each,
one red, one blue. The left-hand lights are the same as
the right-hand. All blue lamps are of 32 candle power.
The sun has fifteen 32 candle power lamps (80 volt) on
no volt circuit; the moon, three 16 candle power green
lamps, while the starlight is from 35 sixteen candle power

1. Read before die Cliica go Electrical association, December

DECORATIVE LIGHTING.

treatment of any tower depends, of course, on size and
location, whether it is to be seen from far or near, in or
out of doors. As I had a little experience with one a
few years ago, I will use that to illustrate. This tower
was 250 feet tall, 4S feet square at the base. The arch-
itect's drawings showed the tower covered with a mis-
cellaneous assortment of designs, using about S,ooo
lights. As we were limited to 3.000, it was necessary to

make a complete change, as 5,000 could not be taken off

the tower in a lump without being noticed. It was de-
cided at the outset to use part stationary and part ' 'mov-

able" lights; by "movable" I mean lights to be lighted
and put out by automatic switch.
By referring to Fig. 2 you will have an idea of the

tower as it was in actual operation. The arrangement
of the lights was as shown: Rows of 16 candle power
whites up the four corners of the lower two feet apart,
cross-bars in white, dividing the tower into nine parts
above the first platform, two rows in white around each
platform with a third row of 32 candle power reds at the
extreme top. The center division between each plat-

FIG. 2. DECORATIVE LIGHTING— ELEC1 RIC TOWER AT
SAN FRANCISCO.

form was used for movable design in white with a few
stationary reds. The upper and lower division had de-
signs of curves in red. The only color that can be used
for this class of outside work is red. Blues are not vis-

ible, except when used in large numbers and close to-

gether; greens are sickly, and nearly all colors are open
to objection.

Discretion should be used in placing all the outline

and other stationary lights to utilize the effect to the
fullest extent. Place them as far apart as you possibly
can, and still retain the effect. By placing the lights

close together, the large number required brings the

cost too high. In works on as large a scale as this

tower, outlines and other stationary lights can be placed
from iS to 24 inches apart, and give an effect that is all

that can be desired. In movable effects the designer
can use all the ingenuity he possesses, and then he will

not know, until he sees the operation, whether his work
is going to be effective or not. In any movable design,
the idea is to deceive the eye into seeing a moving figure,

where there is actually one stationary—not a very easy
thing to do. To accomplish it, it becomes necessary to

light the circuits faster than the eye can follow, or from
six to 10 per second. This speed depends somewhat on
the length of circuits and number of lights. A safe rule

is to light as many as six circuits per second. This may
seem somewhat rapid to anyone who has seen some of

the moving designs around the city.

The switch that is used to operate these movable de-

signs consists of a number of disks mounted on a shaft

carrying cams on the periphery of each disk. The ar-

rangement of these cams is shown by Fig. 3, which rep-

resents the periphery of the cylinder unrolled and shown
flat; the number of circuits shown is 21. The cylinder

is to rotate twice per minute, so division of diagram hor-
izontally represents seconds. The circuits are indicated

by the numbers running from one to 21. In making this

diagram it is necessary to have a clear idea of what you
want the design to do. We will get a clearer idea of the
method used by referring to Fig. 4. This design seems
very simple, but was one of the most effective used on
the tower. The idea is to imitate a hand writing letter

e's around a circle. The numbers en the design note the

beginnings of the circuits. These circuits all lead to

the switch and are connected as shown in Fig. 5.

Fig. 3 represents the length of contact cams in sec-

onds. You will note in the beginning that the 21 cir-

cuits light in three seconds, that the length of cam on
the 21st circuit is two-sevenths of a second, and that

circuit No. 1 has a cam one second long. The effect on
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:he design is to have the amount of light constantly in-

:rease until the entire design is lighted, as indicated on
the diagram when the cams are three seconds long.

After coming to the point where the entire design is

alight, the entire 21 circuits go out in one second. This
is very rapid, in fact almost a flash around the circle.

After this the design is dark one second; then lighted

from both ways in three seconds; after this darkness for

one second; then all 21 circuits light at once, then all go
out at once; darkness one second; then begin to light

again from both ways. All lighted in one second, stay

lighted one second; then go out in one second; dark one
second; then all light in three seconds; then in two sec-

onds, then in one second. Now thecamsare very short,

about two-sevenths of second; dark one second, then all

light at once and stay lighted two seconds. Then the

design repeats or can be stopped on these cams and re-

main lighted.

This method of laying out the work of different de-

signs and circuiis is very satisfactory, as the exact ar-

rangement can be made, and all cams cut to the required
length without using the old cut-and-try method. In

any scheme of decoration, the idea should be to gradu-
ally reach a climax, at which time all the lights should

be lighted; unless this can be done the best results are

not obtained. In many instances there is not capacity

enough in the plant to light all the lamps at one time; if

such is the case it is much better to reduce the number
until they can all be lighted. The failure of the tower
on the corner of State and Van Buren streets can prob-
ably be laid to this reason. There are other reasons as

well. Some of them might be mentioned as lack of

design, poor scheme of operating, more than enough
lamps. If this tower had been designed with simple
outlines in white lights, with geometrical designs around
the center of five divisions, then simple outlines in red,

with scroll designs around the five centers, five designs

in the centers on automatic switch, reds and whites on
separate circuits to be used alone or both together, the.

result would have been excellent, and the cost about
one-half the present installation. The two revolving

stars a little farther down State street are excellent. By
putting the colored and white lights on different cir-

cuits, and varying the speed of rotation, this design can
be made most effective. Unless changes are hiade in

this class of work, the design becomes monotonous and
does not attract the attention desired.

On these movable designs, I find it good policy to

have the cylinder of the automatic switch controlled so

as to vary the speed from one to six revolutions per min-
ute. This gives almost endless variety, as the effects

change very rapidly as the speed increases. Fig. 5
shows one disk with cams of circuit No. 21 in position,

with arrangement for breaking the circuit. The cams

I wish to enter a protest against tn e scheme of light-

ing in use in so many halls and publi c buildings in Chi-
cago and elsewhere, viz., that of arra Qging the lights in

rows directly in front of the visitor's eyes, where he is

obliged to sit and be blinded by the fear Iu i glare. The
Auditorium is a shining example of this scheme. This
scheme may be a "thing of beauty,'' but H is not a "joy
forever" to the people who go there. No scheme of

The Persian Gulf Cable of 1 864.
By F. C. Webb.

Part I.

The landing place for the Bushire-Fao section was
not at Fao, but on the sea coast outside the Shat-el-Aral
and about four miles across flat land to Fao itself, which
is situated close to the river. This four miles was con-

fig. 3. DECORATIVE LIGHTING.

lighting can be called a success when it causes the

amount of suffering that those rows of light do at the

Auditorium. As a sharp contrast to this, I wish to cite

the entrance of the Manhattan Insurance Building in

New York. As you enter you are aware that the

entrance is well lighted, but you hardly know how.

FIG. 4. DECORATIVE LIGHTING.

push out the upper lever, making contact through the

carbons. On breaking the circuit the arc would be held

across, unless a blow-out were used. The arrangement

of the air tubes is shown on the left. A tube with flat-

tened end is placed just where the arc comes. These

contacts make excellent arc lamps, if you forget to start

your blower.

Upon looking up, you apparently see some large openings

in the ceiling, covered with ground glass, behind which

are the lights. Upon looking more closely, you see that

there are hemispherical openings in the ceiling with

the lights arranged so that you get only reflected light.

The result is a beautiful, clear, soft light that is a pleas-

ure to the eye and an artistic success.

structed of trenched cable laid by Sir Frederick Gold-
sraid, who kindly undertook to superintend the native

laborers.

To join the Assaye's cable to the shore we put nine

miles on board the Amberwitch, which was then anchored
by Lieut. Stifle as near the landing place as she could
approach, this being apparently four miles. Five miles

of cable were therefore coiled into two paddle-box boats

and tv/o barges and other boats. The next day the string

of seven boats started paying out toward shore; but when
the two barges and one paddle-box boat had been emptied,

the whole of the rest grounded on the mud, about three-

quarters of a mile from the shore—if a waste of a little

dryer mud could be called shore. However, there was
nothing else for it than to try and drag the bight ashore.

that is to say, to keep hauling out of the boat two legs of

cable. The first man out sank nearly to his waist. I

followed, and then followed the rest. We could not

stand, we could onlv sit or crawl on all fours. The men
sat down and hauled at the bight, and I crawled and
superintended as to when they had to crawl back and get

hold of some more, and so on until the end was landed.

A thunderstorm came on, and we had to walk four miles

barefooted over hard mud and stubble to the village of

Fao. J. C. Laws and self were the last and utterly

alone; nearly dark; we had no coats, waistcoats, or

trousers on, nothing but shirt and drawers, no socks even.

We had left all our garments in the boats. It was nearly

dark, and the lightning was flashing about over our

heads; and I recollect Laws; electrician like, saying,

"Look here, Webb, we are the highest points on the

plain," which was quite true.

The Coromandel (headquarter ship), with Lieut-Col.

Stewart, etc., was anchored in the Shat-el-Aral, and
sent boats to take us all on board. The next day we got

off and payed out from the Amberwitch to the Assaye,

and on April 7, 1S64, made the final splice of the Bushire

and Fao section. On April Sth we spoke through from
Fao to Bushire.
' Col. Stewart and Sir Charles Bright now went up to

Bagdad, and placed me in charge of laying the Gwadur-
Moiree section. We got to Gwadur (east bay) on April

28th, and on May 3d. at 5 p. m., began paying out from
the Assaye, in tow of the Zenqbia towards Moiree (a

point about 17 miles from Kurrachee). We knew that

we had only enough cable to go a certain distance to-

ward Moiree, and that then we should have to cut and
buoy and make for a rough harbor called Ormarra on

theMeckran coast, and wait until the arrival of the Cos-

patrick with the last balance of cable. We payed out

accordingly as usual from the Assaye in tow of the Zeno-

bia, until we eventually buoyed with double buoys;

that is, one buoy a quarjer of a mile from the end and
the other on the end. This is an old precaution of mine.

I could write volumes on it; but at any rate in this

case it proved, as it has done many and many a time be-

fore, a proper precaution.

In paying this length of cable—viz. , 159. Si miles—we
had one incident worth notice. I was going to say

worth recording; but it is already "recorded" and

printed in my report to Lieut-Col. Stewart—from which

I will quote from page 29: "A little after daylight we
sighted Astola, and the Amberwitch took up position

No. 2, which we passed about S a. m. We passed the

Amberwitch in position No. 3 about noon; No. 4, posi-
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tion about 4; and sighted her about to take up position

No. 5 at 6:30, but we kept considerably inside her."

This quotation may appear like Greek or Hebrew to

many who have laid more and longer cables than I have;

but the reason is this—I am a civil engineer, and do not

do things haphazard. When we laid the Hague cables

in 1S53, we put down buoys every 10 miles to prevent

the ship being swept out of her course by the tide, etc.

In the case in point the sea between Gwadur and
Moiree deepens very rapidly along a line running nearly

parallel to Meckran coast. The problem was- to lay a
comparatively heavy cable along the top of a submarine
cliff. It was, therefore, arranged that Lieut. Stiffe, in

the Amberwitch, should go ahead and sound out at cer- -

tain positions to a certain depth, and then anchor or

make signals so as to keep us off the edge of the cliff. At
first, it-was intended to have buoys laid; but this was
eventually abandoned for the system pursued, which was
most carefully and energetically carried out by Captain
Stiffe. .The Amberwitch, in fact, acted like a guide to

us, keeping us out of the deep water in which it was never
intended to lay the cable.

I quote again from my report: "A little later we saw
every indication of a squall from the W. N. W., which
with ve-ry little warning burst on us about 7 p. m., accom-

_

panied by a little rain, some lightning, and a fearful

quantity of fine sand, which enveloped us in such solid

darkness that we could not see even a trace of the Zeno-
bia's lights, although she was close under our bows, the

hawsers being so slack that Lieut. Carpendale thought
we had cast them off. Both ships broached to, in spite

of their helms, and the Assaye, with her helm hard up,

and the fore-topmast staysail set headed for some time .

due north, or nearly at right angles to her course. Be1

fore the awning could be furled the foremost part of it;

which has no stanchions between the mizzen and main

rapidly as it came, and at about 10 p. m. there was
scarcely any, and that little heading us. As soon as we
had only one mile left in the hold a blue light was burnt
from the Assaye, which, had the wind been otherwise
than ahead, was the signal for the Zenobia to round to

head to wind, but this evolution was now rendered un-
necessary by the wind heading fromN. N.E. When half

a mile was left in the hold I eased and stopped the Zeno-
nia, and dropped our fore-topsail to check our way, and
attached the first buoy at about a quarter of a mile from
the end. Giving the ships- a little way and checking
again at the right moment, the buoy on the end was at-

tached, and the end was successfully let go at 10:30 p. m."
We went into Oormara bay, and on the 7th the Cos-

patrick, the last of the five sailing ships with cable, ar-

rived in tow of the Semiramis. On the 9th I went
out in the Amberwitch to find the buoys.^ One buoy,
the one on the end, was gone; but by means of the other
buoy, cutting, etc., we got the cable end on board the
Cospatrick, which ship had arrived out in tow of the
Zenobia. We then attempted to make a joint between
the core of the cable -laid and that of the cable in the
Cospatrick. I will here quote again from my report to

Lieut. -Col. Stewart:
"We here, however, experienced the same difficulty

in making the gutta-percha joint as we had during the
repairing operation between -Fao and Bushire, and
which I have fully detailed in my report to you on that

expedition. After trying to make several joints,, and cut-

ting off all the spare- cable of the submerged, portion
without success, we found-it impossible."

I consequently passed-the end of the submerged cable
back to the Amberwitch. We picked up mile after mile,

cutting and trying to make a joint without success, the
air left between the gutta-percha and the copper con-
ductor being always squeezed out, and making the soft

FIG. 3-. THREE-PHASE WORK IN GERMANY. ALTERNATOR AND EXCITER.

rigging, to which it extends, had been caught from under- -

neath by the wind, and bellying up into an arch reaching
nearly as high as the mizzen-top, then, with a report like

that of a heavy gun, carried away, snapping all the strong
iron stanchions abaft the mizzen-mast short off like car-

rots, carrying them up into the air and dashing them
down on deck on the leeside of the brake machinery,
burying the latter in the wreck. Fortunately, and al-

most miraculously, although the quarterdeck was crowded
with the 'watch below,' just called to attempt to furl

awning, no one was hurt. During this time the ships

were being blown along at the rate of S]-< knots, as indi-

cated by the brake, which was revolving at the rate of

45 revolutions a minute. Fortunately, the ridge chains,

awnings, and ropes were cleared with great smartness
by our men from the brake before anything caught on
the cable itself, although for a considerable time the
ridge chain was actually resting on the revolving drum.
During the whole of this time all communication with
the Zenobia, which we had hitherto kept up so success-
fully by means of the telegraphic lantern, was entirely

cut off by the intense darkness, the last message sent be-
fore total eclipse being one from myself to Lieut. Car-
pendale, requesting him not to get blown into deep water.
Fortunately, the squall had caught us on the port quar-
ter, so that when we broached to we headed into the
land. Had it caught us on the starboard quarter we
should have headed seaward, and might have got off

into deep water. For a short time during the commence-
ment of the squall the Zenobia was on our weather bow.
but she shortly afterward drifted to leeward, where she
was when we first attempted to telegraph after the squall
had moderated. It was fortunate that the squall did not
occur a couple of hours later, as in such case we must
have let go the end without buoying it, as it would have
been impossible to head the ships to the wind or check
their way in any manner sufficiently to attach the buoy
chains, and we should have only been able to leave buoys
near the end, which would have involved grappling for

the cable afterward. The wind died away nearly as

-gutta-percha into a bubble. At last we tried a plan sug-

gested by J.
Laws, which answered perfectly.

I now quote again: "It seemed feasible that if we
could stop the air from oozing up from the submerged
cable by throttling or choking the cores immediately on
each side of the joint, the formation of bubbles could
not take place. The plan suggested by Mr. Laws con-
sisted in having four pieces of hard wood, about six

inches long and about 1 % inches thick, having each a
semicircular groove in them, running longitudinally and
rather smaller and shallower than that which would fit

on to the gutta-percha covered wire. These were then
clasped in pairs on the two portions of core to be joined
about two inches from the ends to be joined, and then
lashed tightly together with all the force that a 'Spanish
windlass' in the hands of a sailor can apply, so that the
gutta-percha was squeezed up tightly in every direction

to the copper wire, thus preventing the passage of any
air."

This plan succeeded perfectly, and does great credit

to
J.

Laws. We again spliced on to the cable in the
Cospatrick, and payed out towards Moiree, near Kur-
rachee. The cable we knew could not now reach within
10 miles of the landing place. We accordingly buoyed
the end as usual. Afterward we landed the end of the
shore-end cable from the Amberwitch by means of pad-
dle-box boats, and paid out to the buoys, and made the
final splice on the 1.5th, thus completing the cable
through to Fao.

I have endeavored to give a sketch of the laying of
the Persian Gulf cable of 1864, but, of course, it is not
a detailed account, as that could hardly be given within
the limits allowed me.

Three-phase Work in Germany.
During the latter part of the year 1894 the steam rail-

road authorities of Dresden installed at their passenger

station a system of electric lighting and'power which pos-

sesses some novel features. The nature of the distribu-

tion employed is that of triphase currents, modified for

power purposes by means of reducing transformers at

the point of departure and also at the points where the

current is utilized. Difficulties in considerable numbers
200_
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FIG. I. THREE-PHASE WORK IN GERMANY.

presented themselves; these rendered perfect regulation

a serious question, because of the many irregular appli-

cations of power. ; It was at first thought that the varia-

tions in the three circuits would work to the detriment

of the illumination, and the alternators were accord-

ingly arranged so as to give the lamps a single-phase

current, while the motors were run upon the three-

phase current. The installation was first established

for lighting with 150 horse power and the motors were
afterward put in operation. The drop in voltage was
too great to be neglected. Then the triphase plan was
suggested, the motors to be branched on three phases

through an alternator, while another alternator, coupled

with the first in parallel, but furnishing only a single

phase, should feed the lamps. A special switch was pro-

vided for each machine, permitting of throwing to line

a current of single or three phases.

This arrangement proved satisfactory, as shown by
the curves (Figs. 1 and 2). In Fig. 1 the phase a b fur-

nishes 95 kilowatts; phases b c and c a are both idle.

Dotted line curves c o, a o, b o indicate the differences

of potential between the extremes of the circuits, and
the point o in the coupling. In Fig. 2 the phase a b is

carrying a load of 199 kilowatts and b c and c a are run-
ning light.

This was the plan of succession adopted in 1S94. The
day run consisted of a three-phase alternator and fid

the motors and a few lamps in obscure places. At night-

fall a single-phase alternator was thrown in, in parallel.

The regulation proved perfect.

The dynamo room has within it a battery of five

boilers, each containing 100 tubes of nine centimeters
diameter. At a pressure of eight atmospheres each
boiler can furnish 2,600 kilogrammes of steam per hour.

City water is used and the tank is supplied automatic-
ally. Of steam engines there are four horizontal tan-
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The Board of Water Commissioners of Madison, Wis.,
is considering installing a small electric plant to light

the pumping station, the estimated cost being $350. It

is also suggested to put in a plant large enough to light
the city buildings as w^ll as the water station, but the
board does oot favor this,

FIG. 2. THREE-PHASE WORK IN GERMANY.

dem compound machines, with capacity for 300 to 330
horse power at 100 revolutions, with steam at 7.5 at-

mospheres. The stroke of the piston is 0.90 meter;
diameter of the high pressure cylinder 0.45 meter, and
of the low pressure 0.75 meter.

The alternators furnish a maximum power of 220
kilowatts with a difference of potential of 150 to 220
volts and at 50 periods per second, in' triphase currents,

star coupled. The alternator is well shown in Fig. 3.

The exciter is shown in front coupled to the same shaft.

Each dynamo has a capacity of 1S2 amperes at" no
volts. One direct current machine serves for th,e four
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alternators. The exciter circuits end at the switch-

board and may be coupled in multiple. Each circuit is

furnished with rheostat, carbon switch and a current

indicator. A motor regulator of the engine is part of

the equipment.

On the switchboard the bus-bars are 1,200 to i.Soo

square millimeters section." On the lower part are the

field circuits, the switches, cut-outs, ammeters and

rheostats. In the center is a voltmeter and switches for

the circuits of switchboard, meter room and central

station lamps.. The exciter circuits, indicators of cur-

rent, rheostats and the carbon switches are above. The
induced circuits of the alternators, with their cut-outs,

are connected to the three bus-bars. Nine transformers

of 100 kilowatts are fed from the three bars, which

raise the potential from 115 to 3,118 volts. Upon the

secondaries are switches and cut-outs for high tension.

These circuits are again united to form three distinct

groups and lead to three bars. There are also volt-

meters and ground detectors, and a reducing trans-

former, the secondary of which serves to indicate the

potential difference.. The circuits then pass through

meters showing the electrical energy, and having passed

through another lot of switches, current meters and

cut-outs, they are divided into 10 distinct groups, each

composed of three cables. The first supplies the shops,

the second the wharf, the third the old city depot, the

vators, etc., to the number of 40, having a total of r52

horse power, the maximum load seldom exceeding 70

horse power. There are 40 motors in the construction

department, and for handling and hauling material there

are several more, including three of 23 horse power, one

of 10 horse power and others smaller. The total ex-

pense of the "installation was 2,160,375 francs and the

output per month averages 34,000 kilowatt-hours for

light and 11,000 kilowatt-hours forpower purposes. The
facts are taken from L'Industrie Electrique.

Emergency Work on an Electric Rail-
road. 1

By Clarence H. Stilson, Jr.

With the advent of the electric railroad has sprung up
a calling in which a great deal of ingenuity, fearlessness
and self-confidence is required, namely, that of emer-
gency lineman.
No doubt some of us have been out on a blustering

night on some of bur thoroughfares through which the
trolley cars pass. A car passes swiftly along and our
attention is not particularly attracted to it. Suddenly
there is a brilliant flash of light, a rending crash, the
lights on the car go out and deadly live wires writhe
about the former peaceful street. Now and then the
wire will perhaps come in contact with the rail and the
arcing blinds us for the moment. The passengers are
carefully led by the motorman or conductor through the

tangle of wire to a safe spot and vehicles are motioned

FIG. 4. THREE-PHASE WORK IN GERMANY.
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fourth the new city depot, and the fifth the Friedrich-

stadt depot. All the apparatus is connected in such a

way that all forms of combinations are easy to make so

as to properly divide lighting and power service.

The step-up transformers are mounted on porcelain.

Leaving tfee transformers the high-tension circuits cross

switches on a special board. In the laboratory and

meter room are found everything necessary for electrical

and photometric measurements.

The five centers of distribution are fed each by two

circuits of three conductors. These three cables are

buried from the dynamo room to the towers, about 40

meters, from whence the wires are bare. This arrange-

ment is shown in Fig. 4. The bare wires are carried on

porcelain insulators. Arresters are placed at intervals

along the line. The transformers furnishing current

for power are of 10 kilowatts and are placed on iron

poles, as seen in Fig. 4. The loss in volts on the prin-

cipal circuits is two percent, and in the distribution cir-

cuits one per cent. The total service covers an area of

1,400,000 square meters, the farthest point being six

kilometers from the station.

The central station is lighted by eight arc lamps of 15

amperes, two of 20 amperes and twenty 16 candle

power incandescent lamps. The depot has 207 arcs

and 780 incandescent lamps; 70 arcs are outside along

the drive. The arcs have a pressure of 37 5 volts and

the incandescent current is of 75 volts.

The moter service in the shops comprises traveling

cranes, boring and turning lathes, presses, bellows, ele-

-AERIAL WIRES AND SERVICE TRANSFORMER.

back from the dangerous locality. Word is sent to the

power house or car house, as it may be, for the emer-
gency wagon. A throng has gathered meanwhile and a
rumor flies about that the accident was due to the trolley

slipping from the wire and catching in a span wire. The
blame, it seems, lies with the conductor, who should
have been at hand to grasp the trolley rope. But the

event is one full of incidents. A block-headed driver

takes no notice of the violent gestures to turn back and
in a moment the horse lies on its side, thrown down by
the heavy current, the passage of which through its

body being made more easy by contact through its iron

shoes. In falling the poor beast has perhaps struck an-

other deadly wire and the bystanders soon detect the

odor of burning flesh. The situation, as we see, is one
adapted to make good use of one's presence of mind.

-In an incredibly short time down the street dashes
the emergency wagon, the horses put to their utmost
and the wagon itself swaying from side to side. It re-

minds one of an urgent fire call. The gong rings and
at the last moment the brake is put on and the horses
drawn back upon their haunches. The foreman issues

his orders calmly to the one or two men accompanying
him. A rope is thrown about the horse and he is dragged
from the wire. The foreman himself having put on a
pair of rubber gloves seizes a large pair of cutters and,

protected thus from the current, cuts away the tangle of

guard and span wires from the main trolley wire. Seiz-

ing now an end of this, he fastens on it a clamp. The
clamp consists of two oblong pieces of metal, connected
by four tap bolts, one side ending in a hook. A similar

clamp is then fastened on the other end of the wire. A
block and falls is hooked on, the two ends drawn to-

gether and temporary contact made so that that portion

of the line may not become stalled. This has brought

1. From the Yale Scientific Monthly,

the two ends up in the air, and. if the strain has been
sufficient, up to the former level.

In this case rubber gloves were used. Often they are
not at hand and the danger is thus increased. But by
the use of a dry board or box placed on the ground to
stand upon, wires .carrying currents of 'quite high volt-
age may be safely grasped by the naked hand.
The process of picking up a live trolley wire is simple

when told in words, but usually hindrances arise and it

is not until the -wire is safely above ground that the line-
men feel that they have accomplished anything. A little

carelessness, a misstep, .and one's teeth chatter as he
feels the current take hold of him. For it comes in an
instant and one does not know which is a safe wire or
which is unsafe. Oftentimes does the current make its
way through the body, sometimes entering at the hands
and passing out through the shoe nails. But the more
usual and dangerous shock is from hand to hand through
the chest. A thousand demons seem to have entered
you.

Now the crowd has separated and the men and wagon
return. Next morning the repairing will be done.

Returning from the call, the eye of one of the men has
perhaps caught sight of a place where the trolley wire
has fallen from one of its points oE suspension. ATad-
der is raised against the span wire and the ear exam-
ined. Very likely it has become so worn from the fre-
quent passing of, the trolley wheel that its renewal is

necessary. Innumerable small details such as this give
little time for idleness to the lineman. For instance, a
circuit-breaker needs inspection and repair, a motor on
one of the cars is burnt out, the feeder wires, have
chafed against the trees causing leakage in wet weather.
But next morning, accompanied by the tower wagon,

the emergency wagon arrives at the scene of last night's
trouble. The tower wagon is raised to the required
height and drawn under the broken wire. Turnbuckles
now replace the rope tackle, and a strain put on the wire
which will give some slack for ease in working. Mean-
while a fire has been lighted in a charcoal furnace and
the solder pot put over. A sleeve and the tools used in
connection with it are brought up into the tower. The
sleeve, used for 'joining the broken wire, is of circular
cross-section, -tapering from the middle down to a diame-
ter, at each end, of little greater than that of the trollev
wire. A hole to receive the end of the wire is in each
end and extends-coaxially toward the middle, before reach-
ing which it curves and comes out at the side. The
ends of the severed wire, having been scraped and
cleaned, are now thrust into the sleeve and solder
poured in through the holes at the side. Solder is also
poured on the outside of the sleeve. By this means the
sleeve is heated sufiiciently to enable the molien metal
to flow through the entire length of the whole without
hirdening. This insures a better joint as it brings the
solder in contact with the wire and interior of the sleeve
throughout its whole length. The joint thus made will
be as strong if not stronger than the wire formerly was
and the shape of the sleeve renders the passage of the
trolley wheel quite smooth.
Such is the work which these men are frequently called

upon to perform, rain or shine, day or night. And like
all out-door work it hardens the muscles and broadens
the chests of those engaged in it. Linemen are a sturdy
set of men.

Good Prospects on the Coast,
The Pacific Electrician, after making the general

statement that it has been many years since the prospects

for business in California have been as good as they are

at present, goes on to particularize as follows:

The Valley railroad will spend $6,000,000 in the con-
struction of new lines.

The Southern Pacific is preparing to complete the gap
on its coast line and will undoubtedly spend a large sum
of money during the coming year.
A new railroad is being surveyed into Stockton and

there is talk of railroad work in Southern California.
The sustaining of the Wright irrigation law, while it

will bear hard on some property owners, will at once
lead to the investment of many millions of dollars in
irrigation works, some of which will be accompanied by
electric power transmission plants. Just how much will
be spent in this way it is impossible to say, but $8,000,-
000 worth of bonds have been issued and will now be
sold in order to carry out the projected work, while un-
doubtedly other irrigation districts will be formed.

In the mining field work is going ahead by leaps and
bounds, more than twice as many men being employed
as there were a year ago, and another year will see the
number again doubled. Home capital and foreign capi-
tal, in small and large sums, are going into mining, and
there is every evidence that a great many millions will
be invested in the next few months.

In addition to all this the prices of agricultural prod-
ucts promise better returns "to the farmers than for a
number of years past, so that the whole state seems
entering upon an era of great prosperity.
This will lead to a great increase in the population of

the state and general activity in all lines of business.
-The electrical industry has felt the depression of the

past four years less- than most, and, with a general re-
turn of confidence and prosperity, will undoubtedly ex-
perience its shara of the good times.

The American Loan & Trust company of New York
has brought suit to foreclose on the first mortgage bonds
in the sum of $300,000 cm the Burlington (Iowa) electric
street railway, together with six per cent, interest un-
paid since-July, 1S95. Local capitalists have been buy-
ing up the bonds at low figures and will bid in the prop-
erty for reorganization.
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Several correspondents assure the Western Elec-

trician that the Chicago Electrical Credit association

is in active and beneficial existence, but that the fact

has not been bruited abroad, to avoid "unpleasant

notoriety," as one gentleman expresses it. There seems

to be no reason for making a secret of the existence of

an organization having such a healthful and laudable

object.

The condition of affairs in the electrical department

of the city of Chicago under J. P. Barrett is well shown

by the expose, given on another page, of the manner in

which it was proposed to award the fire-alarm contract.

The matter has also been ventilated in the daily press,

and it is promised that the agitation will be kept up.

Such a complete disregard of right and justice is shown,

and such reckless waste of the people's money was at-

tempted, that even if no charge of corruption or col-

lusion is made, the taxpayers should force the resig-

nation of a man like Barrett, who is obviously unfit for

the responsibilities of bis position. His attaebment to

bis "friends" is fatal to the interests of the public.

restraining the city from enforcing the four-cent fare

ordinance, passed last June, was continued for eight

months, in order to afford opportunity to collect evidence

upon the subject. The grounds upon which the city

bases its claim to authority to make this regulation and

the arguments of the company in opposition have al-

ready been outlined in tbese columns. It is now pro-

posed to make a thorough examination of the subject,

with the view of determining whether municipalities

possess legal authority to make such regulations at will,

and also whether a four-cent fare is a reasonable com-

pensation.

Men who have contributed to the success of the Niag-

ara Falls power development project, and those whose

interests will be affected by the successful transmission

of the current from the Falls to Buffalo for use in the

industrial occupations of the latter city, will "commem-
orate the introduction of Niagara power into the city of

Buffalo" in befitting manner next Tuesday evening. One
feature of the celebration will be a banquet at the Ellicott

Club, Buffalo, where many notables in the world of

finance and commerce and public men of distinction

will assemble to mark the event with feasting and elo-

quence. The gathering promises to be unique in many
respects, and it will have especial interest to electrical

people everywhere.

Competing telephone companies have, in Indiana at

least, the right to make use of the connections of their

rivals. In other words, the statute provides that "every

telephone company shall, within the local limits of said

telephone company's business, supply all applicants for

telephone connections and facilities with such connec-

tions and facilities, without discrimination or partial-

ity." The law is upheld in a recent decision. On No-

vember 6, 1896, the Supreme Court of the state held, in

the case of the Central Union Telephone company
against Fehring, that merely furnishing an applicant

with an instrument and connecting the latter with the

exchange is not a compliance with this statute. After

the telephone instrument is furnished and connected

with the exchange, the court insists that it is the duty

of the telephone company each time, when requested

by the subscriber, to make such connections as will en-

able him to converse with the person named, without

discrimination or partiality; and, for a refusal so to do,

it becomes liable to him, as provided in the statute.

This decision is of great value to the anti-Eell interests

in that state, as they cannot be discriminated against in

making use of the service of the older companies.

One has often to hearken to faraway sources to get

the news from home. Thus a newspaper in Newcastle,

England, in dwelling on the intimate relation of electric-

ity and agriculture in the United States, where "electric

plows, harrows, drills, carts, reaping and binding ma-

chines and even contrivances for forcing are at the dis-

posal of the husbandman," casually mentions that "sev-

eral electric farms" are already in existence. One, it

seems, is "in the neighborhood of Chicago," and "power

is derived from the river." Not only that, but there is

"in the West a 15-blade plow which will cut a furrow six

feet wide." This plow, certainly worthy of attention,

"is also actuated by water." These items of informa-

tion are delightfully indefinite; but what we are espe-

cially interested in is that river in the neighborhood of

Chicago that furnishes the power for the electric farm.

What river is it? It cannot be the Chicago River itself 5

We had not heard of it, and yet why not utilize the mad,

sparkling, rushing torrent for electrical power transmis-

sion? Strange that no one has thought of this before.

But very likely the New York World is even now cast-

ing the information into shape for an "exclusive" illus-

trated article in that admirable repository of fact and

fancy, its Sunday magazine supplement.

When the case of the Milwaukee Street Railway com-
pany against the city came up for hearing in the United

States Court at Milwaukee last Monday, the injunction

One of the most important topics to be discussed at

the next meeting of the executive committee of the

National Electric Light association will be the conven-

tion of that organization. The time and place of hold-

ing the next meeting will be fixed and other arrange-

ments made. It is believed that a majority of the com-
mittee favors Chicago as the place of meeting, and there

is no question that such a decision would be approved
by a great majority of the members. There has been
some talk about holding the meeting in Canada, but this

is not generally favored for the reasons that the mem-
bers do not want to make the journey and such a plan

would not be favorable for the holding of an exhibition

in connection with the convention. If the meeting is

held in this city, members in all parts of the country can

attend without great inconvenience, and a big show can

be gotten up. Such an exhibition as is contemplated

for this year can only be conducted in a large city where

the expenses could be met by charging admission to the

general public. There are many reasons to commend

Chicago, but as the members of the executive committee

have had experience in these matters it is not necessary

to enumerate them here. Chicago will welcome the as-

sociation, and we are confident that the organization will

gladly accept the hospitality of this city.

Under the provisions of the proposed charter for

Greater New York the electrical department will be

merged in the "Department of Public Buildings, Light-

ing and Supplies," which will have for its head a com-

missioner who shall be a member of the * 'Board of Pub-

lic Improvements." Provision is made for the appoint-

ment of a consulting electrical engineer who shall have

personal supervision of the electrical work of the depart-

ment. Among the duties of the commissioner of the

Department of Public Buildings, Lighting and Supplies

are those "of the making and performance of contracts

when duly authorized for furnishing the city, or any part

thereof, gas, electricity, or any other illuminant; of the

use and transmission of gas, electricity, and steam for

all purposes in, upon, across, over and under all streets,

roads, avenues, parks, public places, and public build-

ings; of the construction of electric mains, conduits, con-

ductors and subways, and the granting of the permis-

sion to open streets, when approved by the Department

of Highways." The testing of gas and electric meters

in the city is named among the commissioner's duties.

It is provided that the subway system for electrical con-

ductors may be extended under existing laws by the

Board of Public Improvements to all parts of the new

city. Contracts for lighting are to be made by boroughs.

It will be readily understood that under the new charter

the commissioner of this department will possess great

powers and may have a great influence upon the future

development of electrical interests of the city. It cer-

tainly behooves the electrical industries of the city to

secure the appointment of a competent and intelligent

official for the head of this department.

Mr. Armstrong's annual reviews of electrical ac-

complishment are always interesting, and that for the

year 1S96, reprinted elsewhere, is no exception. They
relate particularly to the year's doing in Chicago and the

West, but include also, and necessarily, brief surveys of

the whole electrical field.

As could not fail to be the case in an electrical retro-

spect of the year just closed, the X-ray is accorded the

position of pre-eminence, as the investigation and ex-

ploitation of that form of radiation to which Prof. Ront-

gen directed the attention of the scientific world have

undoubtedly constituted the most notable forward step

of recent years in the study of the allied mysteries of

electricity, light and heat. The discovery has a very

real, practical value, too, in surgery, in the possible de-

tection of adulterants and hidden flaws and for other

purposes. But we think that Mr. Armstrong is inclined

to be over-sanguine in considering as a likelihood that

the employment of this widely heralded agency will

enable the blind to see. In passing upon vague hints

and very indefinite possibilities, where the raising of

vain hopes is downright cruelty, the altitude of tech-

nical men—as least in their public utterances—should

be one of friendly skepticism until the proofs are indu-

bitable.

The steady advance of electric traction during the

year was mentioned in this journal last week and is cor-

roborated by Mr. Armstrong, who also shows clearly

that he favors cheaper fares. The persistent work on
the trolley conduit systems and their brightening pros-

pects for 1897 do not receive the attention which they
seem to deserve, although a pleasant reference is made
to the Englewood & Chicago storage battery road. The
advances in power transmission are briefly sketched,
including mention of the important Minneapolis project,

with which Mr. Armstrong is familiar. Under the
head of lighting a rather mysterious reference is made to

a one-watt lamp, while the experiments of Dr. Taques
with carbon generators are regarded with respect and
interest. The writer has, as usual, a good word for
isolated plants and a severe arraignment of the tele-

phone monopoly, and concludes with the reflection

that, on the whole, the year 1S96 was, electrically

speaking, one of "general healthy growth.'
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Electrical Progress in 1S96. 1

By Chas. G. Armstrong.

Almost simultaneously with the beginning of the year

1896 came the announcement of the discovery of "Ront-

gen rays" by Prof. Rontgen, a professor of physics of the

Letpsic university: that the old and well-known scientific

toy, the Crookes tube, possessed a mysterious function

which heretofore no one had suspected; viz., the power to

penetrate substances which had heretofore been consid-

ered opaque.
Like most important discoveries, this remarkable dis-

covery was made through a mere accident, but Prof.

Rontgen had the knowledge to follow the analysis in

such a manner as to be able to announce to the world the

wonderful properties which lay in what he christens the

X-ray, and which, in honor of him, the world has

named "Rontgen-rays." Thousands of .experimenters

immediately seized upon the idea advanced by Rontgen,

and hundreds of manufacturers have been able to im-

prove upon the crude apparatus; consequently the X-

ray is known to-day throughout the civilized world. This

discovery marks a wonderful step in advance for the

electrical world, and it builds up a new field for research,

with the prospect of solving a problem which as yet has

never been fully solved, the relation of the underlying

principles of light, heat and electricity.

With the perfection of the apparatus has come greater

perfection in results, such as more distinct outlines and

a deeper penetration of the hitherto unknown.

The Rontgen ray is of the greatest assistance to the

surgeon, as by its means he can locate a broken bone or

any piece of foreign substance which may be lodged in

the human body, thereby doing away with the necessity

of the old dangerous, painful and exceedingly unscientific

method of probing. At first the only way to obtain these

results was by photography, as the X-ray does not di-

rectly impress the eye, but, thanks to the untiring

energy of Edison and some of our other foremost Amer-

ican experimenters, a method has been found whereby

the eye can readily detect the effects of the X-ray through

the medium of the flucroscope.

Next to receive the benefits of the X-rays are the me-

chanical arts, as by means of the ray flaws in a certain

piece of material can be detected, and from recent experi-

ments it is safe to say that still more remarkable results

are liable to be obtained by means of this wonderful dis-

covery—that is, making the blind see. It has long been

known that the senses of seeing, hearing, touching, smell-

ing and tasting have been accomplished by means of

wave forms, which certain nerves have been educated to

receive and transmit to the brain; it now seems possible

that in the near future we shall be able to magnify these

wave forms so as to make them recognizable by the brain;

if so, other nerves could be trained for such service, as,

for instance, it might be possible to transmit through the

nerves of touch the sight wave, making it possible to see

through the medium of the ears as well as by the eyes.

The year of 1896 has been but an acceleration of the

steady, healthy growth of 1895; owing to the continued

depression in business very little speculative work in

this line has been done, the improvement being con-

fined to strictly legitimate and absolutely first-class en-

terprises. The prevalence of hard times has caused the

managers of the various plants to give close attention to

the expenses, which means that in a great many cases it

has been found advisable to throw out all old-style ma-

chinery, and substitute therefor more modern machinery,

which will do the same work with less attention, and

take less coal, with a consequent reduction of oper-

ating expenses; this has 'been illustrated in the case of

the Lake Street "L" road; the management has found

that the noisy and expensive steam engine could not be

operated with the net economy that could be obtained

by the use of electricity; it has therefore abolished all

steam eDgines, and is using electricity throughout.

The street railway companies of Chicago have very

greatly increased their electrical plants and multiplied

their trolleys in every direction, until at the present

time there are very few horse cars in use; it is safe to

predict that in another year they will be retired from the

field, being displaced entirely by the trolley. We have

seen during the present year valuable franchises given

to a new road—the General Electric—and it is to be

hoped that it will be in full operation by the close of

1897.

The growth in the street railway work has been the

adoption of a larger generator, a larger engine, heavier

rails and better construction. There have been no in-

novations, no improvements in the way of new ma-

chinery, the advance being principally in the perfection

of details.

Our hopes in regard to cheaper fares have not been

realized in Chicago, although an ordinance recently

passed provided a four-cent fare. It is to be hoped,

however, that during the present year either cheaper

fare will be had or some adequate compensation shall be

paid to the city for the use of our already overcrowded

streets.

No improvements of value have been made in under-

ground trolleys during the year of 1S96, a prohibitive

factor being the great cost of construction and mainten-

ance.

Storage batteries have not improved very much dur-

ing the last year, the Englewood road being only in par-

tial operation, but the promoters promise to demonstrate

during the year of 1897 that the storage battery is a

practical agent for streetcar propulsion.

During the last year the power from Niagara Falls was

transmitted to Buffalo, and is now in successful use,

operating a portion of the street railway system. Like

all electrical work some slight difficulty was experienced

1. From the Chicago Record.

at first, owing to the overhead construction, but at pres-

ent 1,000 horse power is being successfully transmitted
to Buffalo.

Some months ago at the electrical convention Niagara
falls power was used to transmit a message over the tele-

graph wires completely around the world. This act,

while somewhat unusual, was not nearly so marvelous
as might be supposed; in fact, this might easily be ac-

complished by means of a very small engine, but the

idea of having used Niagara Falls power for this purpose
was a novelty and served to impress upon the public
mind the great possibilities of electricity as a power dis-

charging agent.

During the year 1896 the St. Anthony Falls Water
Power company has constructed a substantial dam and
arranged for the transmission of 10,000 horse power to

the cities of Minneapolis and St. Paul; current to be
used for general power transmission work, such as oper-
ating the entire street-car lines, mills, factories, etc.

This plant is second to the Niagara Falls plant (which
is capable of delivering 15,000 horse power), and will be
when constructed, the first underground system in the

world for the purpose of transmitting power; this plant

being in contrast with the Pabst plant at Milwaukee,
which is used for transmitting light only.

The year of 1S96 has no innovations in the system of

electric lighting; the alternating current system has ad-

vanced at a very rapid rate; incandescent lamps have
been improved somewhat, and there is still hope of great

improvement in this direction. The average incandes-

cent lamp consumes from three to 3 1
1

- watts per candle

power; whereas it will be possible to manufacture a

lamp that will consume but one-third of this an hour,

which will mean that the same amount of coal will-pro-

duce three times the amount now obtained, or one-third

as much coal will produce the same amount of light.

Considerable advance has been made in the use of elec-

tricity for marine service, especially on men-of-war, and
for more efficient coast defense; the modern man-of-war
is now fully equipped with greatly improved electrical de-

vices, which control the speed of the engines, the rudder,

the manipulation of and electrical firing of guns, etc.

Among the improvements of the last year, for coast de-

fense, one which undoubtedly will prove of great benefit

to many of our defenseless harbors, is what is known
as the electro magnetic sentinel; this device takes ad-
vantage of the immense magnetic qualities of the

modern armor-clad vessels, the apparatus being so ar-

ranged that when an iron-clad vessel comes within

proximity of it, a submarine mine is automatically ex-

ploded, thus changing the steel armor which was
formerly considered its greatest strength into its greatest

weakness.
One of the first steps in the direction of obtaining

electricity direct from coal has been made by a Boston
inventor during the last year; data furnished by expert

tests made by engineers not connected with the develop-

ment of the invention show an efficiency 12 times

greater than any of the modern generating plants; these

tests were made, however, on small carbon generators,

which naturally would show poorer results than those

of larger size; the next year promises considerable ad-

vancement in this line of work, and is looked for with

great interest, as this is the goal for which modern
science is striving in tne development of electricity.

Isolated electric lighting plants are becoming more
and more popular in Chicago, owing to the fact that they

enable the owner of a large building absolutely to con-

trol his own lights, and at the same time save all the loss

incidental to a large central station plant, including the

expensive right of way, and the -great liability of inter-

ruption, caused by the immense number of conductors

ramifying through the various streets of the city.

There seems to be very little doubt as to what the final

decision will be relative to the Berliner patent; several

companies have begun turning out non-infringing tele-

phones which have been very satisfactory; a decision

against prolonging the life of this patent would of course

be of great advantage to competing companies, making it

possible for the public to obtain its telephones at very

reduced rates.

The Chicago Telephone company still continues to

hold its monopoly, and insists upon charging us twice

what the service is worth as a minimum charge, and from

S50 to S 100 more than is allowed them by their agreement

with the city, without the slightest protest on the part of

the officials, although it is in their power to correct this evil

immediately, but as far as I am able to learn no step has

been taken in this direction.

During this last year the hook patent has expired; this

patent has been a great stumbling block to competing

companies; the act of hanging up the receiver or the ear-

piece of the telephone in the fork at the side of the box

disconnects by means of gravity the speaking portion of

the telephone, leaving only the bell in circuit; this is a

great convenience to the manufacturer, as it simplifies

construction and reduces the number of wires that would

otherwise be necessary without the use of the hook; this

patent, having run its legal course, is now public property

and can be used by all.

The last year has seen some vast improvements in the

automatic telephone exchanges, which eliminate the per-

sonal equation known as "the telephone girl;" the subscri-

ber simply presses a button corresponding with the num-

ber of the party he wishes to talk with, and is instantly

connected with that phone, provided it is not busy— if it is,

he receives a distinct signal; when he is through with

the party he hangs up his receiver, which instantly dis-

connects his circuit, and leaves him ready to accept or

make connection with any other phone on the exchange.

This system is in very successful operation in many
places, and is giving excellent satisfaction.

The "dime-in-the-slot" machine is an innovation of

last year, by means of which the company is able to
charge from S200 to $600 rental a year for a telephone
which costs $10 to build and a service which costs $25 a
year to maintain. Resolutions have been recently in-
troduced in the City Council to investigate the com-
pany's right to build this telephone, and it is sincerely
hoped that the committee will do its work thoroughly
and well.

The most important electric lighting plant which has
been built lately is that constructed by the West Park
commissioners, Foree Bain, electrical engineer. This
plant consists of 1,300 arc lamps, arranged at proper in-
tervals over 60 miles of boulevards. The lamps are sus-
pended from ornamental posts about nine feet above the
pavement, and extend five feet into the street, in order
to avoid foliage. This plant is modern in every respect,

and is built with a view to high economy, all wires be-
ing placed underground. The generating plant which
operates these lights is located at Garfield Park, and,
taking it as a whole, reflects great credit upon the park
commissioners and the engineer who designed it. One of

the innovations of this plant is the handsome tower
wagon, drawn by one horse, by means of which the
lamps can be trimmed without the necessity of the trim-

mer climbing the poles, which is always difficult, and
many times a dangerous feat.

In conclusion, the year 1896 has seen many substan-
tial, permanent improvements, principally in the way of

larger machines, and a general healthy growth in minor
details, which all go toward making up a complete whole
in any line of business.

I think the electrical profession during the last year

—

notwithstanding the fact that it was presidential year,

and a very hard year in financial circles—has done much
to allay the distrust which has previously existed against
electrical enterprises; has placed itself on a firmer foot-

ing with investors, and otherwise added fully its share
toward the encouragement of the return of that era of

prosperity toward which we are all hopefully looking.

A Great Scheme.
In addition to the projects of the General Electric

Street Railway company on the South Side and the

Chicago Electric Street Railway company on the North

Side, already noticed in the Western Electrician, the

Chicago Chronicle asserts that two other companies

—

the Chicago & Worth Street Railway company on the

West Side and an unnamed company to operate in the

northwestern portion of the city—are to be organized to

combine with the two already in the field, the whole

combination to be opposed in a struggle for supremacy

with the Yerkes surface roads and the Chicago City

street railway. ]. Pierpont Morgan and other prom-

inent eastern capitalists are mentioned as the backers

of the proposed coalition. It is also stated that the un-

derground trolley system of the Love Traction company

is to be used by all the companies in the combination

for down-town streets, and that "the coming war is

therefore not one of territory merely, but between over-

head and underground systems." Such a struggle would

certainly be "Titanic," as the Chronicle says, but it can

hardly be considered as a possibility.

The "Western Electrician" at the Head
of the Procession.
[From the Pacific Electrician.}

The Western Electrician has had at the head of its

editorial columns for some months a little notice that

does not seem to have attracted the attention it deserves

from its contemporaries. The notice readsas follows:

"The Western Electrician's first special electric

light convention number (dated May gthl contained

7,576 square inches of advertising. For the same week
the Electrical World contained 7.326, the Electrical

Engineer 3.687 and the Eleclrical Review 3,375 square
inches of advertising. The Western Electrician's
advertising, therefore, exceeded that of the Electrical

World by 250 inches, that of the Engineer by 3,889
inches and that of the Review by 4,201 inches. It ex-

ceeded the combined advertising of the Reviezv and En-
gineer by 514 inches."
When New York saw that Chicago was increasing in

size faster than she was, she met the difficulty by ar-

ranging to double up with Brooklyn and make a Greater

New York. Unless the New York electrical journals

adopt some similar device it looks as though they would
never again be at the head of the procession.

Must Observe Care in Starting Cars.

As a general proposition, it is not negligence to start a

street car before a passenger is seated, but the Supreme

Court of Minnesota says that due care in starting it

must be observed, so as to allow passengers a reasonable

opportunity to get safely on board. If such care is not

used, the carrier is negligent. Thus, the court affirms a

judgment for $2,500 in the case of Miller against the St.

Paul City Railway company on November 9, 1896, where

it thinks there was sufficient evidence of the defendant's

negligence in suddenly starting its electric street car be-

fore the plaintiff was safely aboard of the car, whereby

she was injured,
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European Electric Railway Develop-
ment.

Hon. Thomas Ewing Moore, United States commer-

cial agent at Weimar, has forwarded to the State De-

partment the following report on electric railways in

Europe:

Locomotion by means of electricity is gradually gain-

ing ground in the various states of Europe, though not

to the same extent, as has been the case in the United
States, which could hardly be expected, considering the

advance in construction and working of the different

systems employed there.

During; 1895 the total number of electric railways or

tramways in Europe rose from 70 to in; the length of

lines from 700 to goo kilometers—435 to56o l/2 miles—and
the power from 18,150 to 25,905 kilowatts, while the
number of cars increased from 1,236 to 1,747.

In mileage of electric railways Germany is foremost
among European nations, having 406 kilometers—252
miles—of lines; then follow France with 82 miles, Great
Britain and Ireland 66f< miles, Austria-Hungary 44
miles, Switzerland 2g miles, Italy 24^ miles; Servia,

Russia, Belgium and Spain have but from 6.2137610
1S6412S miles, while the remaining countries have less

than 4.971 miles each.

Of these in lines 91 are worked by the overhead sys-

tem, 12 on the underground system and eight by means
of accumulators.
A large number of electric railwavs which were build-

ing during 1S95 have been finished during 1896. It is

estimated that the new lines of the present year will ex-

ceed in number and mileage those constructed in 1S95,

and it would appear from the activity shown in planning
and laying out new routes that next year will show a

like increase.

. The capital invested in Germany alone in electric

The fare to South Milwaukee will be 30 cents and 50

cents for round trip. These figures are just half of what

is charged by the Northwestern steam road. I.N.

Nelson, formerly superintendent of the electric line at

Mount Clemens, Mich., is the superintendent of the

new road. Three modern passenger cars equipped with

vestibules are now in service. The new company has

met considerable opposition from the Northwestern

Railroad company, and was compelled to build a subway

under the NorthwesternV tracks at one place. The

question of crossing the Northwestern track at South

Milwaukee is now in litigation in the courts.

Kent Alternating Sewing Machine Mo-
tor.

The extended use of the alternating system of electric

lighting has created a large demand for small power

specialties for such circuits. The Kent Electric Manu-

facturing company of Worcester, Mass., has lately been

bending its energies in this direction, and one of the re-

sults is a sewing machine motor illustrated by the ac-

companying cut.

The great difficulties encountered in this work are the

small starting torque, and the non-variable speed of

these motors. Both of these obstacles are believed to

have been overcome in the device shown. The motor is

mounted on a base, to move with a lever connected to

the treadle of the machine, and the speed regulation is

obtained by tightening and slackening the belt. By this

method any desired speed may be maintained. In this

way even more perfect regulation can be

obtained than by direct current, as the

speed can be changed in an instant, and

the brake, which touches on the circumfer-

ence of the balance-wheel, stops the ma-

chine instantly.

A switch located on the base is turned

on when the operator sits down to the

machine. The motor is thus started with-

out a load, and is running constantly while

the machine is in use. It is compact and

neat in appearance.

This company has also perfected a new

alternating dental engine which it expects

to have on the market soon. It runs very

quietly, and the speed at the hand-piece

may be regulated perfectly.

KENT ALTERNATING SEWING MACHINE MOTOR.

lines is estimated at 100,000,000 marks, or 523,800,000.
German industry and German capital are responsible for

the advance shovn in this new departure, and it is also

due in a great measure to the Rhenish-Westphalian iron

industries having been for years trained in the produc-
tion of street railway material both for the home and
foreign market.
German electrical companies and supply manufacto-

ries have greatly increased in number and capital during
the last few years, and are constructing electric lines and
machinery to the smallest detail.

Among the larger cities Berlin is just about to intro-

duce electric locomotion in its streets. At present it is

almost entirely dependent on the old horse tramway and
'bus service. Hamburg and Leipsic have their electric

street railways nearly completed.
The overhead trolley system, being cheaper than the

others, will continue to be preferred for the lines contem-
plated or in course of construction.

Milwaukee-Racine Electric Railway.
Cars are running over the new electric railway con-

necting South Milwaukee and Racine, which are 17

miles apart. At the former place connection is made
with electric cars running to and in Milwaukee, forming

a part of the latter's street-car service. The new line

has been under construction for nearly a year and is

well built, with heavy rails and a rock-ballasted road-

bed. The road will be used both for light freight and

passenger traffic, but more attention will be paid to the

latter. In all probability the freight will be carried at

night so as not to interfere with the passenger business.

Passengers will be carried from Racine to Milwaukee
for 40 cents one way and 70 cents for the round trip.

Telephone News from the
Northwest.

[From the Minneapolis correspondent of the.

Western Electrician.]

\ Chas. D. Johnson has bought the inter-

est of F. H. Johnson in the telephone ex-

change at Tomah, Wis.

^Fosston, Minn., will have a telephone
^ exchange put in.

The Northwestern Telephone company

has made connection between the Twin

Cities and Waseca, Minn. This line will

be extended in the spring to connect with Cedar Rapids,

la.

Lamartine and Oakfield, Wis., have been connected

by telephone at a cost of only $140.

The Fountain City, Minn., Telephone company will

change its present instruments for long-distance 'phones.

The council of Mankato, Minn., has granted an exten-

sion of four months to the North Central Telephone

company in which to have its system completed. The
Blue Earth Valley company has its wires- to the city

limits and will connect with the former company.

The Wisconsin Telephone company will extend long-

distance service from Milwaukee to La Crosse and the

Twin Cities via Madison or Portage, Wis.

The Northwestern Telephone Exchange company and

the Western Union Telegraph company at Faribault,

Minn., have arranged to use the same poles.

Andrew Ryan is arranging to connect Shell Lake and

Spooner, Wis., by telephone.

The Northern Wisconsin Telephone company .has

been incorporated at Gillet, Wis., and will at once build

through Pulcifer, Cecil and Bonduel to Shawano, the

line to be completed in 60 days. Later the line may be

extended to Oconto Falls and possibly to Oconto.

The Dane County Telephone company of Madison,

Wis., is arranging to extend its system and will be able

to take care of 150 more subscribers soon.

The Sunset telephone company will spend about $75,-

000 in improving its long-distance lines over the Cascade

mountains, connecting Tacoraa with Spokane and East-

ern Washington. Work will be begun in the early

spring.

The La Crosse & Southeastern Telephone company

plans to connect with Madison and later Chicago by the

independent companies between those points.

Richland Center, Wis., has an exchange of 75 instru-

ments.

The Northwestern Telephone Exchange company has

purchased the Rogers Block in St. Paul, in which its

GARDNER DIE HEAD, *

offices are located, at a cost of $50,000. Extensive im-

provements will be made on the building.

Superintendent Lomasney of the telephone exchange

atDuluth, Minn., was injured by walking into an open

trap-door. It is thought the injuries are not serious.

Gardner Die Head.
The Gardner No. 94 die head shown in the cut is built

to as closely as possible approximate a solid die. This
result is attained by using few moving parts and having

those parts very stiff. The sliding die carriers extend

across the full length of head, giving long wearing sur-

faces and much rigidity. The dies are closed by a taper

pin forced into the back of the die carriers. It is claimed

that this die head is as stiff and rigid as a solid die and
will cut threads true to size, that wearing parts are few

and will not wear out quickly, that it will not clog with

chips, will do as fine and close work as desired, and that

the cost of extra dies is small.

Chicago Edison Club.
Officers and employes of the Chicago Edison company

met at the rooms of the Technical Club, 22S Clark street,

on the night of December 30th, and formed the Chicago
Edison Club. A dinner was the first thing on the pro-

gram. Seventy was the number seated about the board,

which had as its chief decoration the letters "C. E. C."

in white immortelles, illuminated with tiny vari-colored

incandescent lamps.

Following the dinner a number of speeches were
given. L. A. Ferguson acted as tdastmaster, and intro-

duced as speakers the following-named, who talked oE

the new club and its prospects: John F. Gilchrist,

Frank S. Gorton, W. L. Abbott, T. H. Creedon, John

J. Abbott, L. L. Hills and F. R, Jenkins. After the

speeches there was a short musical programme.
The new club will hold its meetings every two months.

At these meetings at least one paper on a technical sub-

ject will be read. The object of the clnb will be two-

FIG. I. ESPERSEN ADJUSTABLE SHADE LAMP.

fold—social and educational. Its membership will be
limited to the department men of the company, and its

affairs will be in charge of an executive committee com-
posed of J. F. Gilchrist, H. E. Niesz, R. S. Kelsch,

John J. Abbott, George Tailleur, C. G. Y. King, B. E.
Strohm and Charles Holmes.

The street railway company directors of-. Ashland,
Wis., have decided to take up the line to Prentice Park
and lay it toward the Driving Park,
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Espersen Adjustabie Shade Lamp.
Among the specialties that are attracting attention at

this time is the Espersen adjustable shade lamp, which

is illustrated in the accompanying cuts. It is claimed

that these lamps afford complete protection to the eyes,

permitting the light to be turned in any direction, and

that it also increases the candle power one-half. This

device can be used in any place or position where a

good, bright light is needed. By simply turning the

shade to a different angle, the light may be made dim

or bright, and by revolving the shade toward the ceil-

ing, a soft light may be obtained. In the sick room or

hospital it can be used with good effect. It is claimed

that if placed within two feet of a bed or a couch the

light will not disturb a sleeping person, but will afford

sufficient illumination on the opposite side to allow one

to read the finest print. Fig. 1 shows the simplest form

of the device with sliding standard. It can be ajusted

to different heights like a student lamp. Jewelers,

watchmakers, opticians, and others who use the light

close to their work, find the lamp well adapted to their

requirements. Another form is illustrated in Fig. 2, in

which there is a desk attachment for roll-top desks or

upright pianos. An attachment for fastening into elec-

tric light sockets, for chandelier, wall bracket or where

the fixture is already installed is shown in Fig. 3.. It

can be readily adjusted and will allow the light to be

ent factories. The track is of regular steam railroad

type, with heavy steel rails, well ballasted and provided

with switches and turnouts. In addition to the curves

there is a z% per cent, grade against the load both ways

on each side of Grand avenue.

The practice followed by the manufacturers hitherto

in switching their cars has been for the freight engines

of the railroad company to drop the cars at the junction;

from that point they were hauled to the different fac-

tories by horses. This method was so slow, with the

several curves and grades, and so hard upon the horses,

that the manufacturers were driven to the conclusion

that some other method of traction must be employed.

Steam traction was rejected, for the excellent reason

that the line runs for some distance along a frequented

thoroughfare, where a switching engine would be a dan

gerous adjunct. That the steam locomotive would also

be standing idle under steam for a large part of the day

and consuming coal uselessly was also a weighty consid-

eration. Electric traction was finally adopted as pre-

senting many economical and other advantages, and an

order was placed with the General Electric company

for a 30-ton locomotive, which the company could guar-

antee would haul two loaded freight cars up a %% per

cent, grade at a speed of seven miles an hour.

On December Sth the locomotive was delivered at

New Haven and on the nth it was put into actual o.per-

. \

11
Fig. 3

Fig. 4-

ESPERSEN ADJUSTABLE SHADE LAMP.

thrown in any particular place, or the room may be

darkened by turning the light at an angle. The appli-

cation illustrated in Fig. 4 is made for those who desire

to read in bed or a reclining, position. It is made adjust-

able to hang over the head of the bed, and can be re,

moved without trouble. These lamps have attracted

attention abroad as well as in this country and the

Pacific Electric company of La Crosse, Wis., which

manufactures these devices, claims to have received

many orders from England and the continent.

Data of an Electric Switching Locomo-
tive.

Electric locomotives are coming into use for switching

purposes in steam freight railroad yards, and this serv-

ice is likely to receive a marked impetus by the fact

that one is now employed in connection with the New

York, New Haven & Hartford railroad at New Haven.

Conn This locomotive is in constant service switching

freight cars between the main line of that road and a

number of factories located along the river front. The

line over which it operates is about two miles long and

is the property of several large manufacturers, the Bige-

low company, manufacturer of boilers; the National Pipe

Bending company, the Quinnipiac Brewing company, the

New Haven Kolling Mills and others. It starts at the

tracks of the New York, New Haven & Hartford railroad

at Cedar Hill Junction, which is located about one mile

from the New Haven passenger depot, and follows a de-

vious course, throwing off sidings at each of the differ-

ation without preliminary test on the line. Since that

date it has been handling the entire movement of the

cars between the factories and the Junction. On re-

ceipt of the locomotive the manufacturers painted upon

the cab the words "Manufacturers' R. R. No. i," and

after two weeks' experience are extremely proud of their

new acquisition.

The dimensions of the locomotive are as follows:

Weight 58,000 pounds.

Draw-bar pull 7, 000 pounds.

Length over draw-bars 16 feet 6 inches.

Height over all ii feet 6 inches.

Width over all 8 feet 3 inches.

Wheel base 5 Ieet 6 inches.

Diameter of drivers 44 inches.

Number of drivers (with cast-iron centers

and steel tires). Four.

Size of journals S
lA inches.

Gauge 4 Ieet 8 >2 inches.

Voltage 5oo.

Amperes, at full speed and normal draw-bar

pull DO°

Amperes, at fair speed and normal draw-

bar pull 300.

The motors are two in number, each axle being pro-

vided with its own motor. The motors are gearless and

are supported upon a system of spiral springs resting on

the side frames of the locomotive truck. The suspension

being entirely upon springs, the wheels are free to adjust

themselves to the irregularities of the road-bed and the

wear and both tracks and motors is thus consequently

diminished. In the armatures the iron-clad type of

construction has been followed—that is, the windings

are placed in a mica lined slot cut in the surface of the

laminated core. The armature and commutator are

upon a sleeve through which the axles pass. The sleeve

rests in bearings on the motor frame. Two projecting

arms from the sleeve fit into the openings in an iron

plate loose upon the axle, and similar projections from

the wheel enter the plate from the other side, so that, as

the armature revolves, the wheels are revolved also.

This coupling, being flexible, allows perfect freedom of

motion. The commutators are of substantial construc-

tion and each motor has four sets of brushes.

The truck is constructed of I-beams and forms the

foundation for a locomDtive cab of shest-iron with slop-

ing shields at each end. It has two hinged doors, one

on each side, and sliding windows at the sides, the

front ones being stationary. As there are windows on

all sides the motorman has a view in all directions. The
interior of the cab is finished in cherry and contains

the rest of the electrical equipment—automatic circuit

breaker, controller, lightning arrester, reversing switch,

air pump, air gauge, etc.

The controller is the L2 series, parallel type, ar-

ranged for the control of two motors. It is of the same

general type as the K2, which is so familiar in ordinary

street car practice, and is provided with separate revers-

ing switch and the magnetic blow-out. The resistances

are set beneath the shields and are of the packed ribbon

type. The automatic circuit breaker is of 500 amperes

capacity and involves also the magnetic blow-out prin-

ciple, as does the lightning arrester, which is set upon the

floor of the cab behind the controller. In the front of

the cab and above the controller is a circular dial am-

pere meter reading to 500 amperes and facing the mo-

torman is the air-pressure gauge. On the other side of

the cab, opposite the controller, is an oscillating cylin-

der air pump, driven by a motor. This furnishes air to

two air tanks suspended beneath the cab and is auto-

matic in its action.

The air-pressure pump is controlled automatically by

a pneumatic governor, consisting of a cylinder contain-

ing a piston working against a spring. The action of this

automatic control is as follows: A pipe running from

the main reservoir enters the cylinder below the piston.

As the pressure rises the piston is forced upward against

a spring. The other end of the piston rod carries the

contacts through which the pump motor circuit is made

and broken. When the pressure falls below that at

which the automatic control is set the spring forces the

piston down and the circuit is broken. Any arcs that

may be formed when the contact is broken are blown

out in the magnetic field. The locomotive is provided

with a chime whistle blown by the compressed air, and a

railroad headlight is set upon each shield. Beneath

each one of the shields is an iron sandbox provided with

pneumatic feeding device.

Electricity for this locomotive is furnished from the

Fairhaven & Westville power house, which stands on

Grand avenue about the middle of the line, and the cur-

rent is taken by trolley from an overhead wire suspended

from brackets. The operation of the locomotive is

marked by extreme smoothness, and without load it can

be run at almost any speed, and with load starts without

jerk of any kind. It responds immediately to the motion

of the controlling lever and can be backed up to a freight

car for coupling as gently as the movement of a hand.

One of the difficult duties it has to perform is the "kick-

ing" of the freight cars over the curves in the New Ha-

ven rolling mill, in which there is one with a radius of

only 50 feet. The locomotive can handle seven heavily

loaded cars around this curve as easily apparently as it

can two. Its operation is already attracting considerable

attention from railroad engineers, several of whom have

already visited the scene of its operation. In order to

show one of these engineers what the locomotive would

do, six loaded cars were hauled up the steepest grade

with the slack all out, the start being made on a grade of

about one per cent. One hundred aDd fifty amperes

only were required to start this heavy train, and it moved

off very smoothly and gradually.

One of the most interesting of Glasgow enterprises is

what may be described as municipal time for the entire

city. The scheme contemplates the establishment of a

system of standard time, by means of electrically con-

trolled clocks, regulated every second from the stellar

clock at the observatory. If the trial proves successful,

the corporation intends to erect from 200 to 300 eigh-

teen-inch dials, thus providing a reliable system of

standard time for all parts of the city. This extension

of the circuit will involve the laying or 61 miles of wire.

It is hoped also to include time-keeping in private

houses.
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Future Electrical Development.

In the course of an interview with a representative of

the Western Electrician upon the outlook in the elec-

trical field, Prof. Amos E. Dolbear of Tafts College,

Boston, said:

"A searchlight, such as those shown in Chicago and

elsewhere, can be seen 100 miles in clear air in the

night. In murky or foggy air the light is quickly stopped.

but the artificial Hertzian waves are not thus easily in-

terfered with. Ordinary walls of wood or stone or brick

are as transparent to such waves as glass is for ordinary

light. A beam of such rays may be sent without the

great loss which ordinary light suffers. As they can be

directed by well-known means and received upon other

electrical instruments quite independent of any wires or-.

insulation, or connection with the ground in any way, it

follows that we have a new method of doing telegraphic

work, and that the work can go on when the eye can see

nothing, independent of fog or rain. The limit to this

in its present form is the curvature of the earth, but by

zigzagging or tacking it can be theoretically carried to an

indefinite distance, limited by the delicacy of the re-

ceiving apparatus.

"Another method of signaling will probably be in

common use soon, namely, projecting a powerful beam

from an electric lamp upon the sky or clouds as a screen.

Such a shaft of light, if projected vertically upward, can

be seen a long distance, and by making it intermittent a

code of signals can be made to announce the coming

changes in the weather. Indeed, this has already been

begun. A few years ago when I suggested it to the

weather bureau as a desirable way of announcing its fore-

cists, I was a -.k id who would furnish the apparatus. That

brought the discourse to a standstill. But the thing is

to be us^d as an advertising medium, and one may now

see in New York city upon the dark background of the

cloud how many doses he can get for a dollar, alternat-

ing with the saintly countenances of Lydta Pinkham or

the Old Judge— while the lightning plays about the

pictures.

"Like the steam engine, the common incandescent

lamp is a very uneconomical device. The steam engine

gives back but five per cent, of the energy turned into

it, and the incandescent lamp no more than five per

cent, of what is turned into it, so between the coal and

the light there is a great loss of the energy spent to

produce it. It is evident there is here a great field for

improvement. Whatever waves are given off by a lamp

that are tither too long or too short to affect the eye are

wasted. That a high temperature is not essential for

the production of light is evident from the fire-fly and

the glow-worm, the phosphorescent light upon stumps

and the persistent luminous streamers in the wake of

large meleors, which sometimes last 10 minutes or more

where the temperature must be many degrees below

zero. All of our artificial sources of light employ high

temperatures. When electrical discbarges are made to

pass into tubes from which the air has been mostly

withdrawn the remaining air or gas is lighted up and

may give out considerable light and yet not become ap-

preciably warm. The efficiency of such light producers

is high, for most of the energy spent in the tube appears

as light. It has been known for a long time that such

tubes are exceedingly sensitive and will light up with-

out contact with the wire needed for other experiments.

Simply being in the neighborhood of electrically ex-

cited bodies, as an induction coil, or plate glass machine,

is sufficient. This means that 10 times as much light

can be produced with a given expenditure of power by

this device as by the method now employed. With

such a system of lighting the ordinary apparatus and

connections are dispensed with. Sheets of metal or

gilt paper on opposite sides of the room are connected

with the terminals of a suitable induction coil. The
lamp may be an independent, portable thing as graceful

and ornamental as a Greek vase. Whether it be lighted

or not depends upon its position with relation to the

walls of the room. If held horizontal, it may be lighted,

if held vertical, it will cease to shine, and whether it

be here or there in the room does not make much
difference. With all this no one in the room need be

conscious of electrical action, as such high frequencies

produce no sensation.

"Electrical devices have been invented for cooking

and heating and other household purposes. The mech-
anism is very simple, and regulation is as easy as turn-

ing a stove damper. An expenditure of one horse

power is now needed to cook such things as griddle

cakes three at a time, costing at ordinary rates about 10

cents an hour. This, of course, is much too costly for

most families, but when the power is convenient and time

WESTERN ELECTRICIAN.

more valuable than fuel and cook, the convenience will

balance the higher cost. Heating rooms with an elec-

trical current is entirely feasible, and the only reason it

is not common now is its cost.

"But electricity can cool as well as heat. When a

current is made to go through a thermopile the result-is

that one face is cooled and water has been frozen in this

way."

Professor Dolbear next took up the subject of rapid

transit, the influence of which upon the civilization of

the future may be appreciated by those who have

studied carefully the changes it has wrought during the

last half century. "Fifty or 60 miles an hour," said

he, "has been considered rapid transit, but we are now
on the eve of a great change. Strength of mechanism
to endure the strain, cost and safety alone are condi-

tioning factors. It has been shown that on properly

constructed roads one may be more safe at 60 miles an

hour than on a poorly constructed road at 20 miles.

The actual increase in cost of running at the higher

rate is but a small figure, and in the substitution of the

electric motor for the locomotive there is great advan-

tage for speed in many ways. It is entirely probable

that before long trains will be run at this rate between

cities and with as great safety as with the present ex-

press trains. The completion of the Nantasket road

and its successful operation during the past summer is

likely to precipitate a rapid change in all railroad work.

The sudden adoption of such a new method , which ren-

ders useless the present appliances, would, it is true, be

ruinous to most roads in the country. Nevertheless, it

may well be said that the time is close at hand when the

steam locomotive will be as much of a curiosity as any

old fire engine.

"Diamonds, sapphires, rubies and emeralds may be

manufactured by a very simple process. Rubies and

emeralds are but crystals, as snowflakes and rock candy.

They are exceedingly hard and are fusible only in the

heat of an electric furnace. They are composed of

aluminum and oxygen. The substance is formed and

crystallized in great abundnnce. When fused in an elec-

tric furnace it becomes as hard as the ruby and any

color may be given to it. If not allowed to cool too

quickly it crystallizes and may then be polished and has

all the characteristics of a gem. Even now small trans-

parent diamonds can be made at will by enclosing car-

bon made from sugar in an iron cylinder and fusing in

an electric furnace, while fragments of rubies and em-

eralds are easily fused together and recrystallized again

into large crystals, so that bits which before were nearly

worthless can be worked into, large and precious gems.

A man can assemble the molecules under conditions

where crystallization can take place, which it will do in

the laboratory of Faust as it will in the laboratory of

Vulcan. Faust, with a dynamo, can turn out as good a

product as Vulcan with his forge, and if he be given en-

couragement will soon bring-to- the poorest in the land

the most beautiful things, and will make the distinction

between the rich to be only one of the quantity of their

possessions.

"Electricity as an agency of the medical profession

has a no less brilliant future than in the arts and in

commerce, for the success which has already been at-

tained warrants the conclusion that its application will

quite supplant the common medical agencies for many
diseases. It can act mechanically, chemically, physio-

logically. Each of these being quite under control, de-

composition taking place here, recomposition there,

material can be transfused into the body through the

skin without rupture; poisonous material can be ex-

tracted from the body in a similar way. Anesthesia can

be produced anywhere, so surgical processes can be car-

ried on without pain or loss of consciousness, whether

for tooth pulling or for amputations of any sort. Tumors
and such abnormal growths have been reduced and de-

stroyed by it. Metallic masses accidentally imbedded

in the body can be located and needles extricated with-

out even touching the skin. Electricity is also the

bearer of energy, and it may be directed to any organ

needing assistance without depending upon such a

roundabout way as is always the case when a drug is

taken into the stomach to repair, say, the lungs. A
knowledge of electricity and its employment for phys-

iological purposes will soon be a part of the equipment

of every physician in every one of the numerous special

departments into which the science is now divided.

"It is to be remembered that a pound of so-called

nutriment differs from a pound of innutritious matters

chiefly in the amount of available energy with which it

is loaded. Electricity is an agency by which molecules

may be loaded with energy, and the advance in both
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chemistry and electricity is of such a character as to

warrant one in believing that ultimately all the bodily

wants of man will be artificially supplied. Ideally one

may go a step t eyond this and in philosophic vision (not

prophetic) see even how life might be maintained with-

out foods of any kind in an organism adapted to absorb

energy from space about it as a piece of matter gets

warm in the sunshine, forit is beyond peradventure that

all space within our ken is saturated with energy, that

electrical energy is present in every nook and corner of

creation and that there is no point in space where an

abundance is not to be had if the demands of life should

depend upon it."

The last subject touched upon was one interesting to

every thoughtful and speculative mind, that of communi-
cation with the planet Mars. "A powerful search-

light," Prof. Dolbear ventured to say, "such as was ex-

hibited at the Columbian fair, having the power of mil-

lions of candles, can be directed in a dense beam and

can be made intermittent; signals can thus be sent the

same as from the tops of mountains. Once out of the air

there would be no loss from absorption and the beam
would speed on, reaching Mars in about four minutes

when it is nearest us. We have the necessary outfit; it

only waits for the placing and patient testing. It may
be drawing a long bow, but I venture to add that what I

spoke of as Hertzian waved, of greater length than light

waves, can in like manner be directed to Mars or else-

where, and there is nothing in the nature of things to

hinder electrical signaling bet-ween planets.

"These," said Professor Dolbear in conclusion, "are

but a few of the things we are to look for which will

so transform business methods and habits of society

that all will be made over, for electricity is a genii's that

can do any and all kinds of work, and when all drudgery

can be handed over to mechanical agencies man will

then have the leisure he has sighed for so long."

CORRESPONDENCE.

New York Notes.

New York, January 2.—The news that the Metropol-

itan company is to equip two important north-and-

south lines with the trolley conduit system now lacks no

detail of corroboration, and so the new year begins with

a very interesting and important departure in street

railway work in this city. Some of the contracts for

the new equipment have been already awarded. General

Electric apparatus will be used.

A new route has been mapped out by the Rapid

Transit Commission, which held an important meeting

on the last day of the old year. President Orr describes

the new plans as follows:

As a result of a very careful study of the rapid transit
problem in this city, the Rapid Transit commissioners
have agreed, provisionally, upon a route beginning
at the South Ferry, and running thence northerly as a
two-track railroad along Broadway and Park row to
Chambers street. From Chambers street the route
proceeds northerly as a four-track railroad under Elm
street and Fourth avenue to Forty-second street;
thence westerly under Forty-second street to Broad-
way, and thence northerly, under Broadway and the
Boulevard, to One Hundred and Fourth street. At One
Hundred and Fourth street it is proposed to divide the
railroad into two two-track branches, and that the west-
erly one of these branches shall be carried to the north
under the Boulevard, Eleventh avenue, Elwood
street and Broadway to a point in Kingsbridge imme-
diately north of the Harlem river. At this point a con-
venient connection could be effected with existing rail-

roads running north. The easterly branch, starting at
One Hundred and Fourth street and the Boulevard will
run in a northeasterly direction under private property,
One Hundred and Sixth street and Central Park to
Lenox avenue; thence northerly under Lenox avenue to
the north side of the Harlem River, and thence to Bronx
Park. It is also proposed that there shall be appropriate
loops at the South Ferry and City Hall Park. The plan
of construction proposed is an underground road from
the Battery to One Hundred and Ninetieth street on the
West Side, except across Manhattan Valley and on the
East Side- across the Harlem River, to a point east of
Third avenue. Beyond these points it is proposed to
build an elevated road. The Harlem River would be
crossed in a tunnel near the end of Lenox avenue and by
a bridge at Kingsbridge. A railroad upon these lines
can be constructed for somewhat less than 535,000,000,
which seems to be the maximum permissible expen-
diture.

This route seems to have been published tentatively

to sound public opinion. It will be observed that it is a
combination of the overhead and underground systems,

and, if carried out, both divisions should afford good
opportunity to show the advantages of electric traction

The new commissioner, Charles Stewart Smith, elected

to fill the vacancy caused by the death of William Stein-
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way, attended the meeting. Mr Smith, who is widely

known, is an ex-president of the-Chamber of Commerce,

and has been before considered for election to the board.

Gen. C. H. T. Collis, the commissioner of public

works, lately returned from a trip abroad, and a page of

the Sun is devoted to his observations. It is interesting

to note his opinion that "no street lighting in Paris or

London excels the Edison lamps on Fifth and Madison

avenues for beauty or illumination " He adds that in

localities remote from the hotels and private residences,

where the humbler classes dwell, the lighting is not so

good as in similar localities in New York, though the

fogs of London render the best illumination essential.

By the disastrous fire in the central station of the

Newark Electric Light & Power company on Tuesday

night the people of that city came to realize the extent

of their dependence on the electric light. This com-

pany supplies current to 2,250 arc lights and over 11,000

incandescents in addition to a motor service of 350 horse

power. All of its 37 dynamos and the engines were

ruined or badly damaged by the fire and water, entail-

ing a loss estimated at 5125,000. The company sup-

plied the street lights, so that the city was practically in

darkness. Long-disused gas fixtures, kerosene lamps

and even candles were pressed into service, and in many

places business was conducted at a great disadvantage.

From store windows came the only light on the main

thoroughfares, and some of the more enterprising shop-

keepers added a picturesque aspect to the condition of

affairs by swinging out Chinese lanterns. When the

stores were closed there was almost complete darkness,

through which the trolley cars moved, like so many big

firebugs. Extra precautions to prevent accidents were

taken by the traction companies and their employes,

and the police were on the alert to prevent burglars and

highwaymen from taking advantage of the situation.

From the Newark station the company supplied directly

the power for lighting Harrison, Bloomfield, South

Orange and Irvington. These places were in darkness,

as well as Newark, though Harrison obtained relief in

an hour or two, the company immediately renewing the

connections with the plant of the Excelsior Electric

Lighting company in that town, which was recently

absorbed by the Newark concern. In the other

places there was no relief, as there are no inde-

pendent plants. The fire started early in the even-

ing at the switchboard, but its exact manner of

origin appears to be unknown. It is stated that a mar-

ble switchboard was formerly in use, and that wood had

recently been substituted, but this seems hardly cred-

ible. The fire lasted for three hours. During its prog-

ress all trains on the Center street branch of the Penn-

sylvania railroad were stalled, and it became necessary

to cut the Postal Telegraph-cable company"s cable,

which carries across the Passaic River all its wires to

New York, thereby crippling its Newark-New York

service until late in the night. Energetic efforts have

been made to resume the service. The company worked

manfully on Wednesday, and had 421 arc lights going

on Wednesday night. As many more were in operation

by Thursday night, and it is thought that all of the

street lamps, numbering nearly 1,700, will be working

by Monday night. Two shipments of dynamos arrived

on Thursday. A trainload from Cleveland, O., consist-

ing of iS big machines reached Newark over the Erie

three hours ahead of time. These dynamos were ready

at the Brush works, and were awaiting orders. The

order to ship them at once was sent as soon as it was

assured that the fire would destroy all the dynamos in

the building. The railroad companies gave the special

freight a clear track and sent the train through on fast

time. Four other generators were hurried through

from the Stanley factory at Pittsfield. Mass., in a simi-

ilar way, and they arrived in Newark at noon on Thurs-

day. Another trainload was received from Fort Wayne.

These machines have been set up in various places,

where engines and boilers are idle, and will supply New-

ark until the power house is rebuilt. The Boyd street

power house of the Rapid Transit Railroad company,

which has been idle for some time, supplied 125 lights.

The Third Avenue Railroad company has just signed

a contract with the General Electric company for the

electrical equipment of the new extension from One

Hundred and Sixty-fifth street and Amsterdam avenue

to Kingsbridge The line will run from the junction of

Kingsbridge road and Amsterdam avenue at One Hun-

dred and Sixty-fifth street via the Kingsbridge road to

Spuyten Duyvil Creek, a distance of about two and a

half miles. The overhead trolley system will be used.

The poles will be of ornamental cast-iron, placed in the

middle of the roadway, and every alternate pole will

carry a 1,200 candle power arc light. The cars, which
have been already ordered, will embody those improve-

ments in construction suggested by the experience of the

Third Avenue railway authorities on their present cable

cars. The power bouse will be situated on the banks of

the Spuyten Duyvil Canal at Two Hundred and Four-

teenth street. There will be 15 Babcock & Wilcox

water tube boilers, aggregating 2,500 horse power. The
three Allis engines will be of 1,100, 700 and 500 horse

power respectively, driving direct-connected generators.

Work has already been begun on the power house, and

the Third Avenue Railroad company expects to have

.

everything completed and in working order by next sum-

mer. The estimated cost of the power plant is Sioo,-

000. The entire cost of the electrical equipment will

be 5250,000, M. S.

Northwestern Notations.

Minneapolis, January 2.—-The General Electric

Light & Power company of Le Sueur, Minn., has de-
'

. cided to abandon business there and will accept the

offer of the city to purchase such of its plant as could

be used to advantage in the municipal plant. This is

the end of a bitter fight made against the city plant, the

city attempting to freeze out the private plant by com-

pelling it to remove its poles and wires from the streets

Bathgate, N.D., may be electrically lighted soon.

The Madelia, Minn., flour mills will soon be lighted by

electricity and this is considered an initiatory step to-

ward lighting the city from the plant.

The Kammann Electric company has been incorpo-

rated at Minneapolis to manufacture electro-magnetic

transmission devices. The capital stock is 5250,000.

The power house of the Janesville, Wis., street rail-

way plant was burned, with a total loss of 512,000; in-

surance, 55,000. The road will not be operated this

winter as a result of the fire.

A stock company has been formed at Winnebago City,

Minn , to handle the flour mill, and the company may
put in an electric light plant to furnish the city light.

The Anaconda Electric Railway company of Ana-

conda, Mont., has improved its service and makes better

time with its cars.

The De Pere, Wis.. Electric Light & Power com-

pany is endeavoring lo induce some manufacturing in-

dustry to locate there to utilize the ccmpany's water

power.

The Arcadia. Wis., electric light plant has been com-

pleted and tested.

Everything worked satisfactorily at the trial of the Mt.

Pleasant, la., electric light plant.

The Hastings, Minn., electric light station will soon

be in running order again. It was burned last fall.

The Albert Lea, Minn., Electric company has in-

creased its capital stock from 550,000 toSioo.ooo.

Electric lighting is being considered in Belle Plaine,

Minn.

The Menominee River Boom company contemplates

building a dam at Chappie Rapids, seven miles from

Marinette, Wis. , where immense power could be devel-

oped, and transmitting it to Marinette by electricity.

The dam would cost S50.000.

The Corning, la , electric light power house was

burned. The dynamos have been shipped for repairs.

Correctionville. la., voted for an electric lighting

plant.

Electrical experts have completed their report and

submitted it to the Minneapolis & St. Louis Railway

company on the cost of equipping its Lake Minne-

tonka line for electric cars on the plan of the Old Col-

ony line.

Two years ago the city of Des Moines, la., granted a

new franchise to the City Railway company, among the

provisions of which was one that after January 1, 1897,

the company should pay a five per cent, tax on its net

receipts annually. The company has arranged its

affairs so that there is not likely to be any net receipts,

and the city officials say it is a confidence game. The

street railway company controls by lease several lines

that are owned by other corporations; the power house

is owned by still another, the dowa-town depot by an-

other, and all are leased to the City Railway company.

The rentals for these various leased properties are

heavy, and the owners of the stocks of the other compa-

nies are the same as those of the City Railway com-

pany.

The city of Fairmont, Minn., is considering an offer

from the operators of the electric light^ plant to sell the

contract for operating the electric light plant to the vil-

lage for S5,ooo. The village owns the plant.

It is believed that the court will not discharge the re-

receiver of the Stillwater (Minn.) electric street rail-

way, but will continue him until spring, when it is

hoped the plant will sell for enough to cover the indebt-

edness, 55,200.

Darlington, Wis., now has electric lighting.

The council of Great Falls, Mont., and the lighting

company have got together on a $g per light per month
basis, and the city now has electric street lighting again.

The Quirk Milling company of Montgomery, Minn.,

has contracted with the D. & D. Electric Manufacturing

company of Minneapolis for an electric plant to light

the village. A 650 light plant will be put in.

There is talk of a proposition to light the city of On-
alaska, Wis., by electricity.

A joint meeting of citizens and the council was held in

Thorp, Wis., to consider the advisability of granting an

electric light franchise to Henry Leibole. The decision

was favorable and a committee was appointed to secure

information from other towns on rates, etc.

E. B. Magill of La Crosse, Wis., has made a proposi-

tion to Hillsboro, Wis., to construct an electric line

from that place to Union Center. Committees were

appointed to work in the matter.

Litchfield, Minn., uses 800 incandescent electric

lights.

H. G. Rich, an inventor of Des Moines, Iowa, has

invented an electrical aerial torpedo for use in warfare.

It consists of a small-sized hot-air balloon capable of

sustaining a 30 or 40-pound dynamite case at 300 to

i.ooo feet from the earth. Inside is a cylinder contain-

ing an electrical device to regulate the time the balloon

shall remain in the air and to ignite gas at a stated

period to release the dynamite case.

The Sandstone Supply company is an applicant for

an electric lighting franchise at Sandstone, Minn.

The report of Foree Bain on the electric elevators

in the court-house in Minneapolis is very volumi-

nous. He recommends the separation of the

electric lighting from the elevator system, the re-

newal of the batteries, and securing heavier engines in

connection with the elevators. The court-house com-

missioners and the county commissioners are somewhat

at sea in the matter, as the company that put -the plant

in insists that it is all right and suggests that the various

accidents that have occurred are owing to some crooked

work being done by enemies.

The mayor of St. Paul has signed the ordinance re-

quiring the City Railway company to construct and

operate the Broadway loop. The council is considering

an ordinance ordering the Cit^ Railway company to

change the cable line to electric, to be done by Septem-

ber 1, 1S97.

The Malleable Iron company of Waukesha, Wis., is

preparing to put in an electric light plant to supply r6o

incandescent lights.

The council of Oikaloosa, Iowa, ordered the mayor to

call a special election to vote on a franchise for an elec-

tric railway, which he refuses to do, and mandamus pro-

ceedings will probably be begun,

The original promoters of the interurban electric line

from* Neenah to Menasha, Apple ton and Kaukauna,

Wis., announce that arrangements have been com-

pleted for its construction, and that it will be in opera-

tion from Neenah to Appleton by July 1, 1897. Con-

tracts for equipment will be let this winter, and con-

struction begun in the early spring. The projectors of

a similar line at Oshkosh say that it is simply a move to

block their enterprise and that it will not be built.

Foree Bain and C. G. Armstrong, the consulting elec-

trical engineers from Chicago, have been in Minneapolis

this week going over in detail the bids on the great plant

for the St. Anthony Falls Power company. The bids are

from the General Electric company of Schenectady,

N. Y. ; the Westingbouse Electric & Manufacturing

company, Pittsburg; the Stanley Electric company,

Pittsfield, Mass.; and the Wagner Electric company, St.

Louis.

The City Council of Seattle, Wash., has rejected all

bids for electric lighting, considering them all too high.

The committee was instructed to investigate the feasi-

bility of purchasing dynamos. The city will get along

without light until next summer.

The petition of A. M. Allen to the county commis-

sioners of Hennepin county for the right to use the

county roads for an electric line from Minneapolis to

Lake Minnetonka produced considerable discussion.

Residents of the vicinity of the proposed line op-

posed sacrificing the boulevard, and said that it

would mean that the county would have to expend

a large sum of money to put some other road in the

same condition that the boulevard now is. It is reported
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that the Minneapolis & St. Louis railroad and the Great

Northern have both had their railway lines surveyed for

running electric cars, using the third-rail system. The

county commissioners rejected the petition.

There is talk among the business men of Knapp, Wis.

,

of having electric lighting.

Litchfield. Minn., is considering bids for the purchase

of a larger dynamo.

An electric light plant is to be put in at Eagle Lake,

Minn.

A mass meeting held in Wadena, Minn., appointed a

committee to ascertain the cost of the village operating

the electric light plant in connection with a proposed

water system. The matter will probably be voted on

soon.

The Gladstone, Mich., electric light plant has been

rebuilt and put in operation again.

A. A. Warfield, a Duluth electrician, found a piece of

a broken needle in the hand of Mrs. John Warfield of

Swan River, Minn., by means of an X-ray picture.

The Newton, la., electric light plant is completed and

in operation.

There is a strong desire at Madison, S. D., for electric

lighting, but there seems to be a lack of enterprise.

Dr. Strickler has made a proposition to the city of

Reinbeck, la., to furnish electric li?ht from his plant in

Grundy Center.

J. C. Foley is interested in a project to construct a

telegraph line from the Canadian Pacific railway to Saw-

bill lake, and thence down the Seine river to the town of

Foley, on Shoal Lake, giving connection with the Rainy

Lake gold region.

A St. Louis man has made a proposition to Redwood

Falls, Minn., to put in an electric lighting plant to cost

$15,000 to S20, 000.

The city of Springfield, Minn., has contracted for an

Ide engine to operate its electric light plant.

The Cedar Falls Electric Light company has been

granted a franchise at Cedar Falls, la.

For the month of October the receipts from the

Grafton, N. D., electric light plant were S500 and the

expenses $350. This includes the cost of furnishing

street lighting and operating the water works, so the

town makes a good profit on the plant.

M. Rings, an inventor in Seattle, Wash., submitted a

fender for test to the street railway company, which

tried a dummy on it, and ran over the dummy every

time. The inventor charges that the dummy was not a

fair test, as it was made top-heavy to fall in such a way

that the car would run over it.

F. H. Wheelock of St. Paul has invented and applied

for a patent on a device to enable electric railways to

overcome grades. He claims it will mount any grade

xcept perpendicular. It is on the cog-wheel and rack

system. He would place a cogged strip or rack on the

grade joining the rail. On the axles of the motor car

and inside the ordinary wheels is to be fastened a pinion

or cog-wheel and then a small flanged wheel. The de-

vice is so arranged that when the cog wheel is in opera-

tion the ordinary wheel is raised from the track half an

inch. Four of the cogs would be applied at once so that

a broken cog would not cause danger. C.

from everyone, though he was naturally kind hearted,

and I don't think that he was ever under obligations to

anyone, socially, officially or personally. He was a free

lance, absolutely without fear, but never bitter."

PERSONAL.
It is stated that the grandson of the Lord John Rus-

sell famous in English history was for some time con-

nected with an electrical engineering establishment in

London.

Secretary Mercein of the Northwestern Electrical as-

sociation was in town last week. He is looking forward

to a successful and important convention in Milwaukee
on January 20th and 21st. Quite a large number of new
members will be received and several important ques-

tions—among them that of municipal ownership—will

come up, in addition to the interesting list of papers for

reading and discussion.

The wide circle of friends of the American Electrical

Works of Providence will be interested in the announce-
ment that the two sons of President Phillips are now
taking an active part in the management of the com-
pany. F. N. Phillips has assumed the position of treas-

urer, made vacant by the resignation of W. A. Hatha-
way, and E. Rowland Phillips has been appointed
superintendent of the works.

Referring to the late J. B. McCullagh, the widely
known editor of the St. Louis Globe-Democrat, Col-

onel Clowry says: "He worked himself to death. I

never have known a man so devoted to his work. We
were friends for 30 years or more, and during all that

time his life was a perpetual grind. He was an ideal

editor, and his ability to gather news amounted almost to

genius. He gave his correspondents free rein and for

many years the Globe-Democrat paid larger telegraph

bills than any other paper in the country. McCullagh
had no very intimate friends. He seemed to hold aloof

ELECTRIC RAILWAYS.
A party of Massachusetts capitalists nas purchased

the franchise of the Kittery, Kittery Point 6c York
Beach Electric Railroad company, and the work of con-
struction will be begun at once. It is expected that

work will be finished by June 1, 1S97. The same per-

sons are attempting to acquire possession of the Ports-

mouth (N. H.) electric railroad franchise, to build both
roads simultaneously.

The Walker company has commenced an assumpsit
suit for $15,000 against the Glen Oaks & Prospect
Heights Railway company, James H. Seiberling, Mon-
roe Seiberling, A. G. Seiberling and Fred Patee, all of

Peoria, 111., for breach of contract. The Walker com-
pany contracted with the defendants for generators and
motors, and without cause, it is said, the Glen Oaks
company cancelled the contract. The Walker company-
is making a test case of this and promises to push it vig-

orously.

The Hyde Park Street Railway company of Hyde
Park, Mass., is erecting a new power station. The
boiler room is 44 feet wide and 87 feet long, and the engine
room is 56 feet wide and 115 feet long. The building is

to have brick walls and the roof is to be supported by
steel trusses. The steel work has been designed and will

be furnished and erected by the Berlin Iron Bridge com-
pany of East Berlin, Conn., which has also received the

contract from Stone & Webster, engineers, Boston, Mass.

,

for the steel work in the power plant for the Brockton
Street Railway company at Brockton, Mass.

TELEPHONE.
For some time the Missouri & Kansas Telephone com-

pany has been at work on an extension from St. Joseph,
Mo., to the north on the west side of Missouri river,

which is to be used as a through line to Omaha, Chicago,
New York and intermediate points. With the comple-
tion of this new line telephone service from Chicago can
be extended as far west and south as Kansas City, Wich-
ita, and intermediate points.

A report from St. Louis that the Western Union
Telegraph company was to enter the telephone field in

that city, using the new Kinlock telephone, is said to be
news to the Western Union authorities in New York. At
the same time no surprise was expressed, and it was said

that, if the news were true, it was a local matter, rather

than a move in pursuance of the general policy of the

company. The Western Union company has secured
control of several new patents, and it is said it may util-

ize them when it can do so to advantage. As to the use

of telephones generally, the company is reported to be in

a position to rent wires and put in telephones as cheaply
as any company if it sees fit to do so.

TELEGRAPH.
A submarine cable has been completed from Emden,

Prussia, to Vigo, Spain, which links the German tele-

graphic system with the South American and other sys-

tems. Capital has been furnished by an Anglo-German
syndicate for the construction of the first section of a sub-

marine cable between Germany and the United States

by way of the Azores.

MISCELLANEOUS.
It is reported that a crucial test of compressed air as

a possible rival of electricity has been made in a Colo-

rado mine. The tests extended over a. month, and were
made in every case under exactly similar conditions. Two
small electric pumps and an air pump were placed side

by side in an entry 10 feet wide by five feet high, with
the exhaust of the air pump, into which a stream of

water was discharged to prevent it from freezing, vent-

ing so near the electric pump that it was necessary to

protect the latter from the water by an oilcloth. This
was a good test for the waterproof properties of the mo-
tors. The result of the trial showed that the work of

pumping by compressed air, which had formerly called

for 312 horse power and eight boilers, could be done by
electricity with but 56 horse power and one boiler, dis-

regarding even the use of a compound engine and a con-

denser. In other words, the whole plant of pumps and
machinery heretofore requiring eight boilers, taxed to

their utmost, can be operated by a modest electric plant,

with but one horizontal tubular boiler. The total effi-

ciency of this electric pumping plant is estimated as

close to 60 per cent.

TRADE NEWS.
The Chicago agency of the Shawmut Fuse Wire com-

pany of Boston has been removed from 100 Washington
street to 1511 Monadnock Building. Morris Metcalf is

in charge of the office.

The Hine & Robertson company of New York has
been succeeded by James L. Robertson & Sons. The
same persons interested in the Hine & Robertson com-
pany manage the new firm. The death of F. A. Hine
and the admission of Mr. Robertson's :.ons into partner-
ship brought about the change.

"As an Investment" is the title of a strong argument
for the use of good lightning arresters put forth by the
Garton-Daniels Electric company of Keokuk, Iowa.

"How many Garton lightning arresters could you have
bought with the price of those armatures?" is the ques-
tion asked of the street railway manager who has suf-

fered from the effects of electric storms. It is a perti-

nent and important question, too.

General Manager J. P. Williams of the Paragon Fan
Motor company of 39 < ortlandt street, New York, has
just returned from an extended trip through the south-
ern states. He reports having sold large advance or-

ders for these motors; in fact, the company has been
obliged to have its facilities increased nearly double in

order to deliver the orders which are now received.

This motor is well known for its efficiency, and without
doubt will have a large sale this season.

The United Electric company of Springfield, Mass.,
is completing its new station at Indian Orchard and has
placed an order with the Jewell Belting company of

Hartford, Conn., for four 40-inch Jewell dynamo belts,

each 70 feet long. This company, in its different plants,

has thoroughly tested most of the mere prominent makes
of belting, and has placed this order with the Jewell
company on account of the excellent records made by-

belts of this manufacture which have been in use a num-
ber of years.

The Partrick & Carter company of 125 South Second
street, Philadelphia, known as a pioneer in the electrical

supply business, has had an unusually prosperous year
despite the general condition of business thoughout the

country. Its supplies are well known to the trade as be-
ing standard, and the calls for burglar and fire alarms,
signal gongs, etc., have been much greater than in any
previous year. The company expects an increase of

trade throughout the West, basing its anticipation on
the many requests for quotations upon its various sup-
plies.

Congratulations are being extended to the Clonbrock
Steam Boiler company of Brooklyn, N. Y., on the award
of the entire contract for boilers to be used at the

Tennessee Centennial Exposition, to be held in Nash-
ville, Tenn. This order was given after the very closest

investigation into the merits of the one selected, and is

evidence of the strong position which the "Climax" has
achieved in the electrical and other industries General
Manager Stephen Morin reports that the factory is

working overtime, as it has been for some months past,

and that the busy season is already upon them for the

new year.

The electrical trade will be interested to know that H.
M. Underwood has been appointed consulting electrical

engineer to Kallal & Molitor, architects of Chicago, and
the electrical engineering of this concern will be entirely

in his hands. One of the first installations to which
Mr. Underwood will have to attend is the lighting for

the Hotel DeCliff of Texarkana, Ark. Without going
into the details of this installation it may be said that

special features will be employed for the lighting of the
hotel. No fixtures will be used in the bedrooms, the
lights being placed close to the center of the ceiling, and
holophane globes will be used throughout the entire
building and in a manner that the engineer considers to

be exceedingly novel. An isolated plant will be installed

of the very latest and best type of machines. All the
wires will be conduited, and an underground subway
will be laid from the dining-room to the center of dis-

tribution for the hotel. Mr. Underwood expects to

make this a model installation.

The Gates Iron Works of Chicago announce their em-
barkation in the high-speed engine business with the
Fischer-Gates single and four-valve self-oiling auto-
matic engines, built according to the design and under
the patents of Fred F. Fischer. The product will be
handled on the market by Fischer & Whiteside, whose
headquarters are at 700-702 Fisher building, Chicago.
Plans for extensive additions to the already large plant
of the Gates Iron Works are completed, and it is in-
tended to push this branch of the business with the
energy, experience and business tact characteristic of
this company, and a large trade is anticipated. The
catalogue illustrating and describing the novel features
of the Fischer-Gates engine, many of which are already
familiar to the engineering fraternity, will be ready for
distribution in a short time. The reputation of this
concern and that of the gentlemen who are associated
with it will insure a high-class machine and the most
cordial and conservative treatment of patrons.

BUSINESS.
What would New Year's be without a cheerful

rhymed greeting from "Charlie" Shain to his friends?
This year he sent broadcast this admirable sentiment:

A cheerful start, with your affairs well in hand;
A spurt for the wire, and a winner you']] land.

A copper steer, of suitable size for a paper weight, is

the holiday souvenir sent out by the Mitchell Tempered
Copper company of Corry, Pa. This company manu-
factures pure copper castings for all systems of electri-
cal apparatus.

The Merritt Electric company has removed its fac-
tory to Middleton. Mass., on the Lawrence branch of
the Boston & Maine railroad, where it is prepared to
renew burned-out incandescent lamps of any voltage or
base on short notice. The treasurer's office is at 220
Devonshire street, Boston.

The W. P. Freeman Electric company of 106 Liberty
street, New York, has been showing a large increase in
its business during the last few months. This concern
makes a specialty of expert work in the electrical trade,
in perfecting models of all 'kinds, which is under the
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direct supervision of Dr. W. P. Freeman, who is widely
known.

The Detroit Electric Heating company of 132 Shelby
street, Detroit, Mich., makes a specialty of multitubular

electric heaters, which it announces as "the latest and
best" for warming small rooms, motor cars, cabins,

staterooms, show windows, sleeping rooms, bath rooms,

offices, etc. The company also makes car and wall

heaters, and will gladly furnish estimates.

Milling machines, as made by the Cincinnati Milling

Machine company, are described in a comprehensive

catalogue just issued. For many years this concern has

made the manufacture of milling machines an exclusive

specialty, with the constant purpose to have these ma-
chines excel in their particular line. The many novel

features embodied in their design, for ease and conven-

ience of manipulation, and great strength throughout,

are claimed to insure the greatest productive capacity.

The Phillips Insulated Wire company of Pawtucket,

R. I., is sending to its friends a very attractive calendar

for the new year. It is gotten up in handsome colors

and with the company's usual good taste. Prominently,

of course, is seen the well-known "O. K." trademark,

which is such a household word in the electrical busi-

ness. The company has noted its various agencies on

each month of the calendar, which makes it convenient

for customers to communicate with the nearest office.

These calendars will be sent upon application.

The Electric Appliance company looks back on the
Christmas season just passed as a particularly satisfac-

tory one, not only for the reason that it represents the
beginning of the sixth business year of this concern, but
also on account of the very satisfactory way in which
the orders came in during the month of December, at

which time, the company reports, business seemed to

take quite a jump.

Having removed to more spacious quarters, and put
in new machinery, E. H. Grubbe & Co., refiners and
assayers of 2836 Church court, Chicago, are now better

able than ever before to do justice to a large and con-
stantly increasing business. They solicit sales of burnt-
out incandescent lamp bases and will buy all kinds of

bases, the Bernstein and all other common varieties,

paying the highest cash prices.

Rainbow packing is a commodity which has strongly
identified itself with the electrical business during the

last year, and the large increase shown in the call for it

has proved its utility. The Peerless Rubber Manufac-
turing company of New York reports that the business
in this department has increased to such an extent that

it has been obliged to enlarge its facilities at the factory

to meet the increased de^mand. The company states

that it is now in a position to fill all orders immediately
upon receipt, of any amount and size, for the Rainbow
packing.

Word has been received from President I.
J. Kusel, of

the Missouri Telephone Manufacturing company of St.
Louis, to the effect that his men were obliged to work in
the factory on New Year's day, so pressing is the work.
This speaks pretty well for the trade, of this enterprising
institution. The Missouri Telephone Manufacturing com-
pany has certainly brought itself steadily to the front,
and from the start its growth has been a healthy one.
Messrs. French & Kusel, respectively the electrician and
active manager of the company, deserve great credit for
their energetic and successful work.

The interest in silex, which was aroused several
months ago upon the announcements which were sent
outas to its.insulating qualities, continues unabated. The
office of the Silex Insulation company at 39 Cortlandt
street, New York, is constantly visited by large num-
bers of people who are investigating its merits, and some
of the best informed men in the trade have spoken in
the highest terms of the proofs which have been given
in its favor. This concern is now completing several
installations which will be open to public inspection
soon, and for interior conduit the system of silex in-
sulation seems to be particularly desirable.

ILLUSTRATED ELECTRICAL PATENT RECORD.
573. 859. Automatic Telephone Exchange System. Ro-

maine Callender, Brantford, Canada. Application

filed March 19, 1S96.

An automatic telephone exchange system comprising in-

dividual switches, each switch normally under the control

of its individual subscriber; means for giving an inde-

pendent progressive motion to a switch on the reception of

a preliminary impulse from the subscriber normally con-

trolling it, aQd additional means for causing the switches
in their progressions to be brought into operative relation

with the instrumentalities for inteiconnecting them.

573,874. Drum for Electric Controllers. Samuel Har-

ris, Johnstown, Pa. Application filed October 6,

1896.

In a drum for electric controllers the use of pins extend-

ing upwardly and downwardly from the contact rings of the

drum, and recesses on the top and on the bottom of the in-

sulating disks of the drum, the recesses being adapted to

receive the pins.

573, 8S4, Automatic Telephone Exchange. Alexander

E. Keith, Chicago, 111. Application filed Septem-

ber 16, 1893.

Release mechanism at the central station is operated by
a current of electricity which is controlled by a means
which is initially started in operation by the gravity of the

telephone receiver, this means comprising two compart-
ments, with communicating passages between them, the

ends of two wires insulated from each other, and both

entering one of the compartments, thewires placed in elec-

trical communication with each other and connecting the

battery with the release magnet through the action of

mercury or some other electric conductor.

573.903- Fire Alarm. John A. McGahy, New York,

N. Y. Application filed April 30, 1896.

The combination with an electric circuit, of means for

closing the same from an elevation of temperature, and a

battery for supplying the current, of an electro-magnet, the

armature having a counterweight and a notch or shoulder,

a bar having a tag and slot, a contact-piece, a wire connect-

ing the contact-piece with one pole of the battery, a bell or

audible signaling device and wires, the one extended from
the bar and the other from the battery, and both to the

audible signal.

573.905- Electric Locomotive. James F. McLaughlin,
'

Philadelphia, Pa. Application filed March 21,

1890.

The motor has worms of different pitch, one at each end

of the armature shaft, the worm-gears meshing with the

worms and loosely mounted on the drive-wheel axles, and

connected and oppositely operating clutches also mounted
on the axles for coupling the worm-gears thereto.

573,911. Electric Arc Lamp. Levi H. Page, Chicago,

111. Application filed March 12, 1S96.

The globe has an air-tight closed lower end, and carries

within such end a support for the lower carbon, the globe be-

ing provided at its open upper end with an interior shoulder,

a mica shield disk removably arranged within the upper

end of the globe on the shoulder, and provided with a

central carbon hole and a series of ventilating openings,

and a grooved cap-ring tilting over the upper edge of the

globe, and provided with an in-turned retaining flange pro-

jecting over the upper edge of the disk.

573,924. Fire Alarm System. Albert C. Rogers, Plain-

field. N. J.
Application filed January 25, 1896.

A normally closed main-line circuit, including therein in

series the fire-boxes, a station gong and a general gong or

whistle, a normallv open annunciator circuit including the

main line, and an' annunciator having a wire connection

with each box and with the main line, and a circuit breaker

arranged in each box and adapted to alternately break the

main-line circuit and close the annunciator circuit.

573,929. Incandescent Lamp Fitting. Alfred Swan,

New York, N. Y. Application filed March 28,

1896.

The combination with-the neck of an incandescent lamp

provided with a bead of glass at or near the end thereof, of

a metallic collar placed thereon entirely behind the bead

of glass, and collar forming one of the lamp terminals.

573 93'' Electro-pneumatic Block Signal System.
'

Adelbert H. Thorp, Toledo, Ohio. Application

filed April 10. 1896.

The second claim reads: In a block-signal system, a

semaphore arm, a vertically movable rod lowered thereby

a catch for holding the same in a raised position, a track

circuit normally closed but opened by a moving train a

semaphore-releasing circuit controlled by the track circuit,

having circuit breakers controlled by the movement of the

semaphore arm, and a pneumatic means for resetting the

semaphore arm, each primarily operated by the track cir-

fssued December 3Q, iSg6.

cuit and then operated by the movement of the semaphore
arm to either release the catch and allow the semaphore
arm to rise by gravitation or to open a valve in the pneu-
matic means to pneumatically set the semaphore arm to in-

dicate clear signals.

573,944. Fire Alarm. Asa H. West, Lynchburg, Va.
Application filed March 30, 1896.

In an automatic fire-alarm, the combination ot a drop-
lever having one of its ends bifurcated, a hinge plate pro-
vided with a stud pivoted to the bifurcated end of the drop-
lever, an arm secured to the drop-lever, a circuit closer
disposed below the hinge-plate and adapted to be operated
by the drop-lever, a combustible cord or other fusible con-
nection secured to the drop-lever and provided with
branches, a series of eyes for receiving the fusible connec-
tion, and a fusible ball mounted on one of the eyes, whereby
the drop-lever is normally held out of contact-with the cir-

cuit closer,

573.948- Circuit Closer for Electrical Alarm Circuits.

John C. Wollin, Williamsport, Pa. Application

filed September n, 1896.

This device comprises a fixedly positioned oscillatory

support included in an electrical alarm circuit, an oscilla-

tory contact rod adjustably fitted to the oscillatory sup-
port, a balance weight adjustably mounted on the rod at

one side of its support, a shallow concavo-convex metallic
impact cup fitted to one end of the contact rod, and adapted
to be arranged over the point of escape for compressed air,

steam, or other gas, and a fixedly positioned contact post in-

cluded in the same circuit with the oscillatory support and
arranged in the path of the contact rod.

573,962. Searchlight. Arthur E. Colgate, New York,

N. Y. Application filed December 24, 1895.

NO. 573.979.

One of the carbons is held stationary wheu the arc is

formed, and the other is movable. Features are : A feed-

screw lor the movable carbon, a clutch for the feed-screw,

a shunt magnet for operating the feed-screw through the

clutch, a circuit controller in the shunt circuit operated by
the armature of the shunt magnet to open the circuit, and
means for operating the controllers to close the circuit in-

dependently of the movement of the armature.

573i966. Insulator Hanger. Robert Duncan, San Fran-

cisco, Cal. Application filed December 3r, 1895.

A hanger for electric insulators, consisting of a flat piece
of metal bent or cast to removably and loosely fit over the

flange of a metal beam, the hanger being retained on the

beam by the horizontal tension of the wiie.

573.979- Apparatus for Varying Speed of Electro-

motors. Ludwig imhoff, Berlin. Germany. Ap-

plication filed July 3. 1896.

The combination with an electric motor, having a plu-

rality of separate armature windings preferably wound on
one core, separate commutators connected to the respective

armature windings, a switch for placing one or more of the

armature windings in circuit with the source of electricity,

and resistances tor insertion in series with the motor at

every transition from an armature winding containing a

lower number of turns to an armature winding containing

a higher number of turns.

573,980. Railway Rail Bond. Byron Jennings, San

Jose, Cal. Application filed April 17, 1896.

A railway rail bond consisting of side plates bolted to the

webs of the meeting rails, having flanges extending around
and beneath the rail flanges, a base-plate channeled to be

engaged by the flanges of the side plates, whereby it is held

in close contact with the bottom of the rails, the
1

plate hav-

ing a depressed chamber beneath the meeting ends of the

rails, a curved spring fitting the chamber, and which, when
straightened, forms with the plate a solid support for the

rail ends, and a copper surface plate fitted upon it extend-

ing across the joint, so as to make a continuous electrical

connection through the rails.

574.005. Telephone Circuit. Charles E. Scribner, Chi-

cago, 111. Application filed April 20, 1895.

The fourth claim reads: The combination with a metal-

lic circuit telephone line, of a receiving telephone at each

terminal station thereof having a magnet coil in each line
conductor, the magnet coils being arranged to neutralize
each other when traversed by currents of the same
direction in the line conductors, a supply circuit compris-
ing the two line conductors grouped in parallel and a
single return conductor, an induction coil at each station
having its secondary helix in the line circuit, and having
its primary helix divided into two portions in different
parallel branches of the return circuit, and a transmitting
telephone in one of the branches, the normal resistances of
the branches being approximately equal.

574,006. Test System for Multiple Switchboards.
Charles E. Scribner, Chicago, 111. Application
filed July 5, 1S95.

In a multiple switchboard, spring-jacks connected in
multiple with the line, a test contact in each jack, all the
test contacts being electrically connected together, means
for making connection with the line and simultaneously
altering the electrical condition of the test contacts
thereof, a testing plug adapted to be applied to the test
contacts and a telephone in circuit therewith adapted to in-
dicate the altered electrical condition, a connecting plug
and a visible signal in circuit with the plug adapted to in-
dicate the altered condition.

574,035. Method of and Means for Regulating Alter-

nating Current Generators. Benjamin G. Lamme,
Pittsburg, Pa. Application filed March n, 1896.

This method of varying the electromotive force of an alter-
nating current generator as its load vanes consists in vary-
ing the slip of an alternating current motor driven by cur-
rent derived from the generator, and producing a field
magnet exciting or regulating current by the power derived
from the motor.

574,038. Electro-plating Apparatus. Richard
J.

Marks,
Hartford, Conn. Application filed October 12,

1896.

A holder for electrolytic work, comprising two elongated
parallel conductive sections, a non-conductive stop inter-
posed between adjacent edges and insulating the conduc-
tive sections, and a conducting hanger in connection with
each section.

574.045. Electric Arc Lamp. Charles E. Scribner,
Chicago, 111. Application filed May 9, 1893.

The third claim is given: The combination with two
pairs of carbons included in an electric circuit, of regulat-
ing mechanism adapted when actuated to effect the separa-
tion or approach of the members of each pair of carbons,
an oscillating magnet in the said circuit or a branch thereof,
a source of magnetic field of constant direction about the
said magnet, and means connected with the magnet to be
actuated thereby adapted to bring about the operation of
one pair or the other of the carbons according to the move-
ment of the said magnet with relation to the magnetic field

wherein it is situated, whereby either pair of carbons may
be brought into operation by suitably directing the current
through the magnet.

574.046. Toll Box for Telephones. Charles E. Scrib-

ner, Chicago, 111. Application filed May 14, 1896.

The combination at a telephone toll-station, of the toll-

box or coin receptacle, an electrically controlled locking
device for the toll-box connected with the telephone line, a

spring-jack or socket for the line at a central station, and
means for connecting therewith a source of electric cur-
rent to release the locking mechanism.

574.065. Bulb for X-rays. John von der Rammer,
Chicago, 111. Application filed March 17, 1896.

A bulb for the production of X-rays comprising a spheri-
cal body, having on one side cavities for the electrodes,
and electrodes in the cavities for the anode and cathode
respectively, the electrodes being so disposed that their

rays shall have a common focal point.

574,101. Insulator. Charles B, Martin, Schenectady,

N. Y. Application filed September 28, i8g6.

This insulator seems especially adapted for the con-
ductor rails in third-rail systems. Malleable iron rail

clamps are adapted to be slid upon the rail from the ends:
lugs on the clamp are provided for gripping the rails and
preventing any angular movement of the clamp. A metal
base, a body of insulating material mounted on the base,

and means on the insulator for securing it to the rail clamp
by an angular movement are also features of the invention.

574,117. Electric Arc Lamp. Henry A. Seymour,
Washington. D. C. Application filed June 30,

1896.

The combination with the carbon holder and lower

and non-feeding carbon of an arc-inclosing globe and
feeding carbon suspended from the carbon .holder by a

universal joint, this globe being provided with a cover on
its lower end. having an opening in it through which the

lower carbon passes.
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574,118. Electric Arc Lamp. Henry A. Seymour,
Washington, D. C. Application filed July 11,

1896.

In an arc lamp the combination with its feeding carbon,
of means for slowly and gradually separating the feeding
carbon from its mate and slowly drawing the arc to any de-

sired length, and means for slightly checking the move-
ment of the feeding carbon while the lamp is burning a
normal arc. of means for automatically relieving the regu-
lating mechanism from the action of such arc-drawing re-

tarding mechanism, and means for automatically adjusting
the clutch-tripping floor or device to insure the main-
tenance of a normal arc.

574,119- Electric Arc Lamp. Henry A. Seymour,
Washington, D. C. Application filed July iS,

1896
An arc-inclosing globe provided with a cover which is

mounted upon and supported by the carbon holder.

574,120. Electric Car Brake. Elmer A. Sperry, Cleve-

land. Ohio. Application filed June 26, 1896.

no. 574.C-45-

Brake magnets are actuated by a storage battery; circuit

connections for supplying the magnets and the battery with
current from the motor, means for automatically cutting
out the battery when the armature current falls below a

predetermined potential, and means for connecting the bat-

tery with the brake magnets are also provided.

574,123. Electric Arc Lamp. Elihu Thomson, Swamp-
scott," Mass. Application filed August 21, 1896.

A pair of solenoids for regulating the lamp, and cores
connected by a yoke co-operating with the solenoids, in

combination with a clutch comprising a pair of levers con-
nected with the cores by toggle levers, and having portions
engaging with the carbon rod. the whole arranged to in-

crease the grip of the clutch as the cores are drawn up-
ward.

574,160. Means for Reheating Exhaust Steam. Oscar
D. -McClellan and Wilkinson T. Girling, Philadel-

phia, Pa. Application filed July 1, 1896.

The combination with a steam engine of a heating
chamber, means whereby the exhaust steam from the en-
gine is delivered to the chamber, electrical heating devices
in the chamber, means for supplying an electric current
thereto at predetermined intervals, and means whereby the
reheated steam in the chamber is returned to the engine.

574,171. Electric Railway. John A. Roche, Chicago,
111. Application filed April 13, 1895.

With a slotted conduit and a supply conductor of mov-
ably supported, insulated conductor sections located in the
upper part of the conduit at one side of the slot therein are
combined stationary and movable contact-pieces located
near the top of the conduit at the side of the conduit slot

opposite the conductor sections, and means for actuating
the movable contact-pieces from the conductor sections,
embracing arms which extend across the conduit beneath
the slot.

574,203. Electric Branding Stamp. James M. Kirker,

McGonigale Miller and James A. Williams, Louis-

ville, Ky. Application filed March 16, 1896.

An electric branding stamp consisting of a plate, an an-
nular flange located on the plate, a second plate composed
of non-heat conducting material secured to the under side
of the first plate, an electric conductor secured to the under
side of the non-heat-conducting plate, the electric con-
ductor being connected with an electric generator, a me-
tallic plate located within the annular flange of the first

plate, screws passing through the annular flange and secur-
ing the metallic plate in position, the upper surface of the
last plate coming in contact or close proximity with the
electric conductor, the under side of the last plate being
provided with suitable characters.

574,205. Race Starting Machine. William Maxwell,
Si. Louis, Mo. Application filed June 29, 1896.

A suitable barrier movably suspended across a race-
track, and electrically operated mechanisrc for holding and
releasing the barrier, which mechanism consists of electro-
magnets, armatures operated by the magnets, pivotally
mounted jaws adjacent to the magnets, toggle-joints oper-
ating the free ends of the posts supporting the jaws, trip
mechanisms for holding and releasing the toggle-joints and
in positions to be operated by the armatures, and hooks at-
tached to the barriers and designed to engage the jaws.

574,215. Electro-motor Magnet. Charles Partington,
Newport, Ky. Application filed March 6, 1S96.

An electro-motor magnet having the wire terminals of its
separate limbs arranged opposite each other is combined
with a switch adapted to be moved from one set of termi-
nals to the other for changing the current through the
terminals of the magnet from parallel circuits to serial cir-
cuits, and vice versa, an armature and a cam controlled
from the armature to actuate the switch.

574,217. Voltage Regulator for Dynamos. Thomas M.
Pusey, Kennet, Pa. Application filed May 22,
1S96.

A voltage regulator for dynamos, comprising a main cir-
cuit, a rheostat in a shunt circuit of the dynamo, a helix

also comprised in a shunt circuit, a balanced beam oper-
ated by the helix and serving as a contact closer, a rheostat
operating motor, an electrically operated brake for the
armature of the motor, and connections between the arma-
ture aud the rheostat for operating the latter.

574.221. Telephone Exchange System. Charles E.
Scribner, Chicago, 111. Application filed June 6.

1S94.

The first claim : The combination with a telephone line

normally open at a sub-station, provided with a switch
adapted to close a circuit through a telephone there, of an
annunciator together with a source of current in the line

circuit at a central station, a connecting plug for making
connection with the line, a magnet-coil separate from the
main coil on the said annunciator adapted to reset and re-

tain the indicator thereof, the normally open local circuit

connections distinct from the line circuit including the said
magnet-coil adapted to be closed when the said connecting
plug is inserted into a line spring-jack, a clearing-out annun-
ciator adapted to display its indicator upon the cessation of
current through it, and circuit connections completed with
the said line when connection is made therewith including
said clearing-out annunciator.

574.222. Selective Signal System. Charles E. Scrib-

ner, Chicago, 111. Application filed January 8, 1895.

In a call device the combination with an electro-magnet
and an armature polarized by the electro-magnet, the mag-
net having two helices, of a second motor electro-magnet
adapted to vibrate the armature when excited by an alter-

nating current, an electric circuit including the motor
electro-magnet and divided into branches including
the different helices of the polarizing magnet, and means for

transmitting alternate pulsations of current through the
branches.

574.223. Selective Signal. Charles E. Scribner, Chi--

cago, 111. Application filed August 23, 1895.

Features enumerated are: A ratchet-wheel of a pawl,
means for imparting to the pawl successively a longitudinal
movement radially to the wheel and then a transverse move-
ment, a detent, and a link connecting the detent and pawl
adapted to cause the detent to be disengaged from the
ratchet-wheel during the transverse movement of the pawl.

574.224. Spring- jack for Telephone Switchboards.
Charles E. Scribner, Chicago, 111. Application filed

July 5, 1894; renewed July 13, 1S96.

The combination with a plate having a tubular channel, a
transverse saw cut, and an oblique duct leading from the
tubular channel to the saw cut, of a thimble inserted in the
tubular channel, the extension thereof passing through the
oblique duct into the saw cut and twisted at its rear extrem-
ity to prevent its withdrawal from the saw cut.

574.225. Signaling Apparatus for Telephone Lines.

Charles E. Scribner, Chicago, and Frank R. Mc-
Berty, Downer's Grove, 111. Application filed Au-
gust 17, 1895.

A source of continuous current permanently connected in

the line circuit at a central station, a transformer at the sub-
station having one of its helices in the line circuit, a polar-
ized bell at the sub-station in circuit with the other helix of
the transformer, a_ source of alternating current at the cen-
tral station, and means for connecting it with the telephone
line to operate the signal bell.

574,231. Current Controller or Rheostat. Ernest E.

Werner, Dallas, Tex. Application filed June 22,

1896.

A revoluble cylinder having upon its periphery a sub-
stance adapted to resist an electrical current, composed
of black-lead and an alcoholic solution of shellac, with a

brush adapted to travel laterally along the cylinder and
making contact with the resistance and means for revolv-

ing the cylinder and imparting motion to the brush.

^74,245. Telephone Switch Box. Wallace A. Houts,
Parker, S. D., and Lars G. Nilsori, Sioux City,

Iowa. Application filed August 25, 1S96.

An automatic call for telephones, comprising a casing,
an escapement wheel mounted therein and adapted to

make and break an electric circuit, a locking device for
the escapement wheel, a second wheel mounted to rotate
relatively to the first-named wheel and carrying a disk
having telephone call-numbers thereon, a spring connec-
tion between the wheels, a locking device for the last-

named wheel, and means for automatically releasing the
locking device through the weight of the telephone re-

ceiver.

574,255. Telephone Exchange Apparatus. Frank R.
McBerty, Downer's Grove, 111. Application filed

May 25, 1896.

no. 574.I7I-

In combination, two metallic-circuit telephone lines, a
ground branch at the different sub-stations from like line
conductors, and a signal bell in each ground branch, a
spring-jack for each line in a switchboard, a double-con-
necting plug in each spring-jack, unlike contact pieces of
the plugs being connected together, a grounded generator
of calling current, and means for applying the free pole
of the generator to either of the conductors of the plug
circuit.

574.278. Motor-generator. Charles E. Scribner,
Chicago, 111. Application filed June 1, 1889.

The first claim : A motor having a single closed-coil arm-
ature and a pair of adjustable brushes in a supply current
and a second pair of brushes in a working circuit in com-
bination with a regulator for moving said adjustable brushes
responsively to variations in the potential between the dif-

ferent sides of said working circuit to maintain said poten-
tial practically constant.

574.279. Signaling Circuit for Telephone Trunk Lines.
Charles E. Scribner, Chicago, 111. Application filed

May 14, 1896.

The combination with a circuit having a source of current
in it, of two groups of polarization cells interposed in a con-
ductor of the circuit, and a closed circuit including the con-

ductor intermediate of the polarization cells, together with
a source of current and a signaling instrument.

574.280. Automatic Signaling Device for Telephone Ex-
changes. Charles E. Scribner, Chicago, and Frank
R. McBerty, Downer's Grove, 111. Application filed

November 27, 1S94.

A bell at a telephone sub-station, a source of current in

circuit therewith, and mechanism adapted to periodically
break and close the circuit through the bell a limited num-
ber of times while the magnet remains continuously excited,
are described.

574.281. Plug for Telephone Switchboards. Charles
E. Scribner, Chicago, and Frank R. McBerty, Dow-
ner's Grove, 111. Application filed May 31, 1S94;

renewed June 19, 1S96.

A tube forming or carrying one contact portion of a con-
necting plug is combined with a second contact portion sur-
rounding and secured upon a projecting portion of the tube,
and a wire extends from the second contact portion through
the tube to the interior of the plug.

574,301. Electric Lamp Base. WaldoC. Bryant.Bridge-
port, Conn Application filed October 31, 1896.

^~ « m
NO. 574.123.

A Thomson-Houston incandescent electric lamp base of
porcelain or other such material having a reduced lower end
for the reception of a flanged ring terminal and passages ex-
tending from the interior of the hollow base to the reduced
end to form lateral openings in the latter, into which the
ring terminal can be indented.

574,320. Electric Water-wheel Governor. Arthur Gies-

ler, Dayton, Ohio. Application filed April 20, 1S96.

A machine for controlling the movement of water-wheel
gates, having a governor positively driven bv the water
wheel, two electric circuits the terminals of which are con-
trolled by the govern jr. mechanism operated by the circuits
for actuating gate-operating mechanism in both directions,
and means operated by the governor for quickly breaking
the circuits to prevent excessive movement of the gate
and slowly bring back the parts into position for the next
operation.

574,322. Electrode for Secondary . Voltaic Batteries.

George A. Grindle. Prestwick, England. Applica-

tion filed October 13, 1S96.

For filling the holes of an electrode plate for a secondary
voltaic battery, plugs, each consisting of a rolled up strip of
lead, having on its one side transverse ridges and furrows,
all the ridges being connected by a central longitudinal
ridge.

574,327. Electrical Annunciator. Robert L. Hunter and
Henry B. Higgins, Minneapolis, Minn. Applica-
tion filed November 19, 1895.

The combination with a train of gears, an indicating
mechanism, a signal bell, a main magnet for tripping a train
of gears, and a series of push-buttons for closing the circuit
through the magnet to release the train, of a relay magnet
in a divided circuit with the train of gears and battery, and
having its armature and a make-and-break device operative
by the armature in circuit with the main magnet.

574.333 Mechanism for Locating and Determining De-
fects in Rail Bonding. Pierre O. Keilholtz, Balti-

more, Md. Application filed February 29, 1896.

The device comprises a series of contacts connected in
pairs through the medium of potential indicating or record-
ing instruments and electrical conductors, the pairs being
adapted to conduct an electric current in parallel, each pair
of contacts being arranged to make sliding or rubbing con-
tact at simultaneously corresponding points on a separate
conductor.

574,341. Apparatus for Generating Ozone. Marshall
Pridham, Philadelphia, Pa. Original application

filed September 12, 1896; divided and this applica-

tion filed October 15, 1S96.

The combination of separated casings, one being dielec-
tric, each provided witb a thin sprinkled coating of pow-
dered or granular conducting material, suitable for produc-
ing an electrical brush discharge, the dielectric being be-
tween the coatings, means for -causing a flow of oxygen
through the space between the casings and means for con-
veying an electric current to one and awayfrom the other of
the coatings.

. 574,345. Trolley. Nelson D. Stanley and John S. Rey-
nolds, Essex, Vt. Application filed April 16, 1S96.

The combination with the trolley pole having a fork in
which is mounted the main wheel ; the pole having an aper-
ture through it at the base of the fork, of a vertically swing-
ing yoke depending from the axis of the main wheel and
haying a rod extending upwardly through the aperture in
which it slides, a spiral spring on the rod, and bearing
against the pole and a shoulder on the rod to press the yoke
rearwardly and upwardly, an arm projecting rearwardly and
upwardly from the bottom of the yoke and an auxiliary trol-
leywheel carried by the arm.

574.

3

64 Telegraph Pole Cyrus A. Peterson, Stratton,
Neb. Application filed Novenber n, 1891.

The pole consists of an angularly bent metal sheet having
a series of holes in the angle thereof, and an angular sup-
porting platenveted thereto, in combination with insulator-
carrying bars having converging grooves therein to receive
the edges of the pole, and bolts passing through the bars and
through the holes.
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Electrical Equipment of the Union Loop,
Chicago.

There is perhaps no electrical undertaking now under

way in Chicago of greater magnitude than the equip-

ment of the Union Loop elevated railroad. This struc-

ture is building by the Loop Construction company for

the Union Elevated Railroad company, which was organ-

ized to furnish greatly needed terminal facilities in the

down-town business district to the four elevated railroad

companies of Chicago. Hitherto the elevated roads have

been greatly hampered by the fact that they were al-

lowed only to touch the confines of the great retail shop-

city not now reached, and it will also be possible to ar-

range a very advantageous interchange of passengers, so

that travel from one side of the city to the other will be

greatly facilitated. A resident of the South Side, for

instance, will be enabled to journey far on the North

Side or West Side without descending to the ground or

taking a long walk to make connections. This is really

a great step in advance in the improvement of rapid

transit in Chicago.

The Union Loop is a very substantial double-track

elevated structure, about 1% miles long, forming on the

map a rectangular figure, with sides on Fifth avenue,

be equal to the demands of all four roads at the busiest

hours. It is thought that the maximum traffic will not

exceed 45 trains on the loop at one time. This would

require something like nine or ten thousand horse

power, but as this is a maximum estimate of the business

of the future, certain not to be reached at first, and per-

haps not at all under conditions of actual practice, the

power house will have an engine capacity of 7,500 horse

power when put in operation, although designed to be

readily increased to 10,000.

The location of the power house is on Market street at

the head of Congress street. The site is of irregular shape,
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ping district at their respective termini, and did not

penetrate within it. Thus they were at a considerable

disadvantage in competing with the surface lines, as the

latter fairly form a gridiron network of tracks in the

down-town streets. To supply this need the Union Loop

was projected some time ago, and, after much discussion

and negotiation with the city authorities and the owners

of abutting property, the structure is now nearly com-

pleted.

This loop will provide a common route for all the ele-

vated railroad companies around the central business

district, the trains of each going upon it at or near the

present terminus, making the circuit and leaving the

loop at the place of arrival. By this means each of what

may be termed the trunk-line companies will greatly ex-

tend its terminal facilities, tapping a busy portion of the

Lake street, Wabash avenue and Van Buren street. It

is or will be connected with the lines of the Metropolitan

West Side Elevated Railroad company, the Lake Street

Elevated Railroad company, the Northwestern Elevated

Railroad company and the Chicago South Side Rapid

Transit Railroad company. Of these, the first two named

are now electrically operated, the Northwestern is under

construction as an electric line, and the "Alley L," as

the last named is generally called, will make use of elec-

tric power within two years, although now employing

steam locomotives. The Union Loop, it should be

stated, is owned and operated by an entirely distinct com-

pany which will lease the power and right of way to the

four companies actually using the structure. As all the

contributing companies use or are soon to use electric

power, it is evident that the loop plant must ultimately

BOX AT MADISON STREET DEPOT.

as shown in the general plan (Fig. 5, p. 32) and runs

back to the Chicago River. Across the river, in neigh-

borly proximity, is the large Harrison street station of

the Chicago Edison company. Work on the power

house has been under way for some time, and the founda-

tions are now all in. In planning and constructing the

foundations great care was exercised, as the character of

the soil made it necessary to resort to piling. The piles

are close together and deep driven. One of them

pierced the tunnel laid under the river to hold the feeder

cables of the Chicago Edison company. Fortunately the

wires themselves were not injured, and the damage was

repaired without great inconvenience.

In one respect this power house is unique in the West.

It is on the "double-deck" plan, having engines and gen-

erators on the ground floor, but the boilers above them,
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in the second story. It is believed to be the only railway

power station west of Philadelphia thus constructed.

The exigencies of space made this arrangement advisable.

The plan of the engine room, on the first floor (Fig. 5), and

the longitudinal section (Fig. 4) show how the idea is

carried out. The front elevation of the building, of Bed-

ford stone and pressed brick, is shown in Fig. 3, on page

31. This street frontage is 141 feet and there is a river

front of 62 feet. The building is 164 feet deep and the

walls are 9S feet high. The stack will be of brick, octag-

onal in shape and 240 feet in height. It willfurnishdraugbt

to the furnaces of 16 Babcock & Wilcox boilers of 400 horse

power each, supplied with Acme mechanical stokers.

There will be a complete equipment of coal and ash-

handling machinery, and ample coal storage is provided.

Three engines are to be installed at present, and room

is left for a fourth of the same size, as shown in Fig. 5.

Each engine has a maximum capacity of 2,500 horse

power and is directly coupled to a standard railway

generator of 1,500 kilowatts capacity, built by the Sie-

mens & Halske company. The engines are cross-com-

pound and condensing and are from the original Corliss

works in Providence. They are designed for 150 pounds

steam pressure and turn, with the revolving parts of the

generator, at 75 revolutions per minute. The genera-

tors have 16 poles each and supply current at 550 volts.

Wheeler condensers and Blake pumps are included in

the steam equipment. Two large hand-power traveling

cranes will be installed, in addition to smaller post

cranes. The switchboard will be of slate, and from it

will be controlled four power circuits for the loop

structure, one lighting circuit for the loop and six

feeder circuits for surface electric roads' in the down-

town district.

A subway leads from the switchboard through Market

street to Van Buren to connect with the elevated struc-

ture. The cables will be drawn through this and car-

ried up on to the loop on four of the supporting

columns 50 feet apart. The manner of supplying the

current to the motors of the patronizing companies

differs slightly in detail from the method in use on the

Metropolitan and Lake Street roads. The steel contact

rail, commonly known as the "third rail," is inside and

slightly above each of the tracks, and the general ar-

rangement is clearly shown in the sectional drawing, Fig.

2. The "third rail" is of steel and weighs 45 pounds to

the yard. The copper feeders are placed in a wooden

feeder box between the tracks, and the top of this

box forms a plank walk for the use of employes. In

the photographic reproduction (Fig. 1) one section of

this covering is removed, and the massive bare copper

cables—of 1,300,000 circular mils area—can be seen be-

neath. This picture was taken in the depot at Wabash

avenue and Madison street, and it also shows the man-

ner of carrying the cables through the central girder

plates at the depots. At these points the feeders are in-

sulated and lead-covered and carried, on each side of
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cmt. The fact that but two power feeders are shown in

this picture is caused by the circumstance that the depot

illustrated is nearly opposite the power house, where

naturally the least amount of copper would be in sight.

The demand for current cannot be accurately forecast,

and if more feeders are needed they can be placed in

position without great difficulty. Each track is wired on

a separate feeder system, so that the two are quite inde-
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the circuit of the entire loop by June 1st. There will

be 11 or 12 passenger stations on the structure and

trains will run between them at a maximum speed of 15

miles an hour, making an average rate of about 10

miles an hour, thus taking not more than 15 minutes to

go around the loop. The engineers in charge of the

electrical equipment are James R. Chapman and

S. Potis, Jr. Mr. Potis designed the mechanical equip-

ment of the power house and Mr. Chapman supervises

the electrical construction.

Wonderful Expansion in the
Electric Power. 1

By Louis Bell.

Use of

The transmission and distribution of energy is the

latest of the great electrical arts. To be sure, in the

almost prehistoric days before the invention of the

dynamo there were electric motors, as there were elec-

FIG. 4. ELECTRICAL EQUIPMENT OF THE UNION LOOP,

pendent, and a break-down on one will not affect the

other. The bare copper was supplied by the American

Electrical Works of Providence, while the insulated

cables came from the General Electric company.

At present the Lake Street company is using the loop

as far south as Adams street on Wabash avenue, and

the feeder system, for the initial operation of the road

at least, is completed on the latter street. Current is

temporarily supplied from the Hawthorne avenue sta-

tion of the North Chicago StrcetTtailroad company. A

CHICAGO.—LONGITUDINAL SECTION OF POWER HOUSE.

trie locomotives and electric lights, electric heaters and
electric boats; but the ingenuity of Henry, Jacobi,

Davidson and Page led to no useful end. Their ma-
chines were relegated to the scrap-heap or the cabinet

shelf by the same grim logic of economy that, in the

fullness of time, has forced the modern motor into the

front rank of industrial improvement.

When, just a quarter of a century ago. Gramme and
Siemens gave the dynamo substantially its present form,

every kind of electrical work received a sudden and
powerful impetus. The subsequent half dozen years

were crowded with developments. In 1873 the first

JL
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FIG. 2. ELECTRICAL EQUIPMENT OF THE UNION

the upright portion of the girder, through bushings in

the steel plates. The construction is clearly shown in

the photograph and drawings, Figs. 1 and 2. The
wooden feeder box also forms one side of the upright

guards for the contact rail, as shown. The supports for

the great cables are of clay, and, as represented in Fig.

2, space is provided for eight. The insulated cable

shown in the photograph (Fig. 1) is for the lighting cir-

jfcr/M j//osy/A/G cur&£&£/? sc//w/?7~s

LOOP, CHICAGO.—CROSS-SECTION OF ELEVATED STRUCTURE,

connection with this station will always be maintained

by a special switchboard at the interlocking tower at

Lake street and Fifth avenue. Thus, in case of an

emergency at the loop power house, as much as 2,000

horsepower can be furnished to the loop from the North

Side station if needed. It will also be possible, by this

connection, to shut down the whole loop station at night.

It is hoped that electrically operated trains will make

SHOWING FEEDER BOX AND CONTACT RAILS.

motor of modern type was put into operation at the
Vienna Exposition by Fontaine and Breguet, the motor
working a little pump through a mile or so of cable. In
the next few years motors were occasionally exhibited
or put to temporary use, but it was not until the autumn
of 1S7S that experiments and demonstrations culminated
in commercial operation.

The time was propitious; the growth of electro-plating

1. From the Enginceri?ig Magazine for January, 1897.
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and electrotyping had given the dynamo builders en-
couragement and occupation; the arc lamp had out-
grown the laboratory and the lecture room, and was be-
coming a practical illuminant. It was whispered, too,
that if the experiments then in progress on incandescent
lamps were successful on a commercial scale, the prob-
lem of general electric lighting was to be at last ac-
counted as solved.

More than this, some convenient and economical
means of transmi tting and distributing mechanical
power had long been badly needed, and men were ready
to turn hopefully to the potent force that had already
achieved so much. Power transmission by wire ropes
and by compressed air had already been weighed in the
uncompromising balance of experience, and bad been
found wanting—the former in flexibility, the latter in
efficiency.

In the latter part of 1S7S MM. Chretien and Felix in-

stalled in the beet-sugar works at Sermaige the first

commercial electric motor, operating a little hoist used
in unloading the beets from the boats in which they
were brought down the river. During the succeeding
winter 4,000 tons of beets were thus unloaded, and the
cost was found to be about 40 per cent, less than un-
loading by hand. The motor developed only two or
three horse power, and received its energy from a simi-
lar generator about 20 rods away. From this beginning
has sprung the prodigious growth of to-day.

The next summer the first electric railway was put
into operation at the Berlin Exhibition—a single car, ca-

pable of carrying 15 or 20 passengers, and running over
50 rods of track. The transmission of energy to both
stationary and moving motors was quickly taken up in

this country. S. D. Field and Edison were pioneers in

the work; in fact, the former was actively experimenting
when the foreign work was made known; and presently
scores of inventors were busy, with true Yankee push, in

working out the manifold applications of electrical mo-
tive power.
At first the only available sources of current were the

recently established arc light circuits. Upon these small
motors began to appear soon after 1880, and with in-

creasing frequency in the next succeeding years. Soon
Edison lighting stations became available, and during
1S82 and 1SS3 small motors began to go into service in

connection with them. By the fall of 1S84, when the

Philadelphia Electrical Exhibition was in progress, the
electric motor was firmly established as a machine com-
mercially available, and its valuable properties were well

understood. In fact, the electrical expositions of 1881
in Paris and 1SS2 in Munich had shown the capabilities

of motor service, and at the latter had been shown the

first experiment in long-distance power transmission

—

an experiment more daring and revolutionary even than
the famous one at Lauffen-Frankfort nine years later.

This work was done by Marcel Deprez, and consisted
in the transmission of power from Miesbach to Munich

—

37 miles, a distance longer than is spanned by any com-
mercial plant in operation to-day. The line was of

common telegraph wire, and the energy delivered was
less than half a horse power, which was employed in

driving a centrifugal pump. The voltage of the dynamo
was about 1,350, and both generator and motor were
specially wound Gramme machines. The station at

Miesbach was the first power transmission plant in the

world.

From 18S4 the development of the motor, following

up the growth of electric lighting, was increasingly

rapid, and by the autumn of 1886 it was estimated that

there were no less than 5,000 electric motors in use in

the United states.

At the same period there were nine electric railways

in operation, running 58 motor cars and aggregating 35}^
miles of track. Many battery motors are included in

this estimate, and the arc circuit was still an important
source of power.

Thereafter the growth of the art was mainly in the

direction of railway service, though the incandescent

lighting stations soon began to take on motor service in

considerable amounts.
In 188S came the Tesla motor that has since played so

important a part in the development of electric power,
particularly in the past few years. As electric railways

became more and more common, and engineers became
more familiar with the construction and management of

dynamos for fairly high voltages, motor work began to

assume larger proportions and to reach out over greater

distanc'es. A few special motor circuits were installed

at 220 and 500 volts, and a successful series motor dis-

tribution was started in San Francisco. But more ex-

perience was needed, and the time was not yet ripe, so

that it was not until 1890 that power transmission as

such began to gather headway. From 1S90 dates the

real period of industrial development.
By this time it was well ascertained that the electric

motor was a thoroughly efficient and reliable machine,

capable of being trusted with important work and fully

able to compete with steam power under conditions that

could often be realized. With power derived from ordi-

nary central stations the motor was often far more eco-

nomical in its operation than small steam engines with

their attendant inconvenience and care; and it was
obvious enough that no known means of transmitting

power was so efficient or convenient for general pur-

poses. Given a cheap source of power, the problem of

its economical distribution was at last solved.

It was but natural that the mining regions of the far

west, where coal was very expensive and water power
plenty, should have been the scene of the first attempts

at the electrical transmission of power. About the be-

ginning of 1S90 several transmission plants were put in

operation, employing for the most part 500-volt railway

generator and distributing power for mills, pumps and
hoists. This was only a useful makeshift, and it was neces-
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sary to break away from ordinary voltages before power
transmission could assume the industrial importance
that is its due. The step was not an easy one, for high
voltage was a dreadful bugaboo in 1890; but taken it

was, both with continuous and with alternating currents,
and early in the next season two notable plants went
into operation—one at the Dalmatia Mine, California,
transmitting 100 horse power at i.Soo volts i', miles;
the other at Telluride, Col., delivering a similar amount
of power z% miles away by means of a monophase alter-
nating current at an effective pressure of 3,000 volts. A
single synchronous motor was used, brought up to speed
by a Tesla split-phase starting motor. At the Dalmatia
Mine Brush continuous current machines were used, one
at each end of the line.

The polyphase systems were as yet undeveloped, as
shown by the use of monophase current instead; but the
Tesla motor had already been in use, for in the summer
of 1S90 several Hercules mining machines had been
equipped with them and put into regular service near
Pittsburg. Then, in the summer of iSgi, came the
Frankfort Electrical Exhibition, which gave to electric
power development the final impulse needed. Since
then the transmission work in this country has been,
with a few trivial exceptions, entirely polyphase. The
next year saw much experimentation, much growth of
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Columbia and Pelzer, S. C, equipped throughout with
polyphase motors, for the most part applied directly to
groups of machines, dispensing with the costly and com-
plicated systems of belting and shafting heretofore used
in such factories. The generating plant at Pelzer com-
prises three 750 kilowatt three-phase generators, directly
coupled to turbines, delivering current at 3,300 volts to
the mills 3K miles away.
The next year saw increased activity and epoch-mak-

ing work. In the early summer the Folsora-Sacraraento
three-phase plant went into operation, of 3.000 kilo-
watts capacity, furnishing all the power and light used
in Sacramento, 23 miles away—the longest commercial
transmission that had yet been installed. A little later
the huge Niagara plant went into operation with its

5,000 horse power generators—an installation that for
size and startling engineering features will stand unique
for many a year to come.

In early autumn another sensational advance was
scored in the starting of the enormous electric locomo-
tives in the Baltimore & Ohio tunnel under the city of
Baltimore. These colossal machines more than equaled
in power the largest freight locomotives in existence,
and their performance made the first great inroad into
the realm of heavy railroad work—an incursion that will
be pushed into the very citadel of steam. One of these
locomotives, weighing 96 tons, has a drawbar pull of
more than 60,000 pounds.
Motor plants of every kind have multiplied and the

past year has seen greater progress than any which pre-
ceded it. Specially notable has been the transmission
of power 35 miles into Fresno, Cal., at 11,000 volts

—

the longest commercial transmission yet accomplished
anywhere; and very recently the long-delayed delivery
of power from Niagara to Buffalo— 1.000 horse power
over a 27-raileline, with immense increase in immediate
prospect.

And through all this growth one fact has been con-
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ordinary motor service, but no power-transmission
plants, save a small monophase synchronous one at

Walla Walla, Wash., and another, closely similar to the

Telluride plant, but of double the capacity, and working
over a line 12^ miles long, at Bodie, Cal. A notable
step was taken, however, in the establishment of a long-

distance lighting plant, delivering energy from the gen-
erating plant in San Antcnio Canon to the towns of Po-
mona and San Bernardino, Cal., distant respectively 13^
and 2S

;

;+ miles. An ordinary alternating generator was
used, but the voltage was raised to 10,000 volts by a
bank of 20 step-up transformers in series. It was the

first commercial use of so high a pressure, and the ex-

treme distance of transmission has been exceeded only
within the past year.

The hard times were now drawing near, but the good
work went along, and 1S93 saw marked and substantial

progress in the use of electric motive power. Not only

was ^here steady increase in the installation of motors
for every purpose, but the Columbian Exposition was
rich in transmission apparatus, and before the end of

the year three polyphase plants had gone into service,

and—what was worthy of special note—the final steps

had been taken to furnish the great Niagara plant with

generators of American design and manufacture.
During the times of dire financial stress in 1S93 and

1S94, when many industries were completely prostrated,

the electrical distribution of power grew as it had never

grown before. Business men saw an opportunity of re-

ducing operating expenses by securing cheap power, and
grasped it. Aside from all the motors sold for factories

and work-shops, contracts were made by the leading

electrical companies for more than a score of polyphase
transmission plants.

Notable among these were two great cotton mills at

spicuous. Wherever electric power has come, it has
found a profitable market; the steam engine has gone
out, and the electric motor has come in. There has
been no failure, no long struggle with unprofitable con-
ditions; the motor has done its work and pushed its

competitors to the wall.

It is hard, indeed, to estimate the growth of electric

motive power during the last decade. In place of the
little group of struggling electric roads of 10 years ago,

we have to-day very nearly 13,000 miles of track
equipped with not less than 30,000 motor cars. The
railway motors in use aggregate fully 1,000,000 horse
power, and the generating plants close to 500,000.
During the year just past about 1,900 miles of electric

railway track have been built, and nearly 5,000 motor
cars have been added to the equipment list. This in-

crease means an aggregate investment of something like

$35,000,000—a prodigious sum to be added to a single

industry in a year that has been far from prosperous.
Of stationary electric motors the number defies exact

calculation, in so many directions and from so many
sources has the growth extended. A single plant in New
York city carries nearly 10,000 horse power in motors
upon its circuits, and the aggregate of those thus oper-
ated from central stations primarily intended for light-

ing certainly reaches 100,000 horse power. Those oper-

ated by scattered stations and power transmission plants,

and used in miscellaneous ways, bring the probable total

amount of power to 250,000 horse power. Including
railway work, it is safe to say that the gross power of

the electric motors used in the United States is at pres-

ent not less than 1,250,000 horse power. Of power
transmission plants proper, inaugurated mainly for mo-
tor purposes, there are now probably 150—about 100 of

them using the modern polyphase systems, which, by sim-



3 2 WESTERN ELECTRICIAN. January 16, 1897

plifyiog the question of distribution, have made power

transmission practicable. A score of these plants trans-

mit power 10 miles or more, and half a dozen over 20

miles. When we compare such a list with the littlegroup

of small power plants that were running five years ago,

the strength of the cause that has scored such gains in

times so troublous is self-evident.

The secret of this astonishing growth lies in the simple

fact that capital will be invested to effect certain re-

trenchment even when it cannot be obtained for any

other purpose. In prosperity men will work harder to

make a dollar than to save one; in adversity this ten-

dency is reversed.

The saving secured by the use of electric power is so

considerable in many cases that ordinary prudence has

demanded a sufficient investment to secure this advan-

tage. One of the mining plants to which reference has

been made has been paying for itself at the rate of five

per cent, a month. Under many conditions electric

power must now be regarded as an industrial necessity.

Its position is secure, and the burden of proof rests to-

day upon those who doubt.

For the future the outlook is bright. The pioneering

period has gone by, and present successes render argu-

ment needless. The growth of the next few years will

be along two lines. First, we shall see an enormous
extension of electric railway work. The steam rail-

roads are beginning to submit to the inevitable, and one

by one we shall see them employing electricity, certainly

for branch and suburban service, perhaps even on long

lines.

When the public wants an express service at 100 miles

per hour, the means is at hand, and very little experi-

menting will have to be done. Not less important in its

effect on the people is the growth of small electric roads

in the country districts, tending to check the centraliza-

tion of population and industry that is so grave a cause

for anxiety in our national growth.

Second, there will be in the immediate future an im-

mense development of the natural power resources of

the country. One of the curious results of the power-
transmission work already accomplished has been the

re-discovery of numerous water powers which were quite

forgotten until electrical power transmission called at-

tention to them. Some of these have lurked in the most
unsuspected places, where all the conspicuous powers
had long ago been utilized. There are unemployed
water powers enough within 50 miles of New York to

displace every steam engine in the metropolis at a profit,

if they were but rendered available.

It is now certain that the distance mentioned can be

successfully overcome by apparatus already available.

The recent transmission of power 35 miles into Fresno,

Cal., already mentioned, has made clear the way, and no

appreciable difficulties can be met in 15 or 20 miles more.

This Fresno plant, notable as the longest transmission

in the world, is worthy of further description. The
motive power is obtained from Pelton wheels working
under an effective head of more than 1,400 feet. Each
wheel is directly coupled to a three-phase generator, de-

livering current to the raising transformers at a pressure

of 700 volts. It leaves the transformers at 11,000 volts

for its long line through the foothills and the San Joa-

quin valley into Fresno.

The present transmission is about 1,000 horse power,

devoted to the distribution of light and power in Fresno

and neighboring towns. Until this line went into opera-

tion, there was some distrust of verylong-distance work,

some fears of unexpected and unpleasant developments
that might be met on very long alternating current cir

cuits. These fears have now been finally dispelled by
success, and, long before the power of Niagara was
delivered in Buffalo, the success of that momentous
enterprise was made certain, so far as electrical diffi-

culties go, by the experience acquired in distant Cali-

fornia.

With the power of overcoming long distances that has

now been gained, a field is opened for the employment
of electric power, the extent of which nothing short of

prophecy can estimate. Not less than 5,000,000 hy-

draulic horse power is ready to be utilized in this coun-

try of ours when industry calls for it. Water power, to

be sure, is not invariably a cheaper source of energy

than coal, but the chances are generally in its favor.

And when water power is unavailable, there remains
the splendid possibility of transmitting electrical energy
instead of hauling coal— taking the fuel at the pit's

mouth and using it to spin electric motors in the thou-

sand factories of a city 50 or 100 miles away. The first

steps have been taken in this direction already, and
some progress, at least, is certain. The time has come
when cities will begin to defend themselves against the

defilement of the free air. The smoke palls that hang
gloomily over most large cities are blots on our boasted
civilization, and they are to-day without the excuse of

necessity or economy. More tfian this, they have passed
beyond the bounds of toleration, and the general tendency
of municipal legislation is now to enforce the remedy
which hygiene, comfort, and domestic economy unite in

demanding.
There is no good reason why every wheel that turns

within the limits of a large city should not derive its

motive power from a plant far beyond the city limits.

Moreover, at prices now reached not infrequently by
electrical transmission plants, heating by electricity be-
comes economically practicable. With heat, light, and
power derived from a single great plant, almost ideal
conditions are realized, and such a possibility is now
within our reach. When so splendid a goal is in sight
there is little chance that the advantage already gained
will be lost through slothfulness and neglect, and for

the great tasks pertaining to human industry electrical

power will ere long have no serious competitor.

Development of the Modern Electric
Railway Car Wheel. 1

By P. H. Griffin.

The development of the electric railway wheel has
been based almost entirely on the conditions of service.

It has been necessary for the manufacturers to frequently
accept specifications which could not be carried out to

their satisfaction and with confidence in the result. This
was unavoidable because in many instances the electric

railway was—and still is-—obliged to conform to peculiar
local regulations concerning the form of rails and gen-
eral construction of tracks. To get into operation at all

there was no alternative but to comply with these regula-
tions, good or bad as they might be. It was necessary to

regulate curves by the width of streets rather than
by a correct standard of construction. Crossings over
steam railway tracks had to be made before proper agree-
ments for right of way could be secured; in fact it has
been necessary for electric railways to accept almost any
conditions that would permit operation, no matter how
difficult and impracticable they might be; and under
such auspices the electric wheel was developed. In gen-
eral section it first followed the style of the spoke wheel

cities. The present local traffic brake application is a
constant and most important factor in the wear of

wheels, but does not as yet involve the excessive friction

which occurs in high speed service and which results in

the heating and expanding of wheels. This result is sure
to come and should be provided for. Whether the spoke
wheel will stand it or not is a question.

The subject of brake heating on steam railways is at

present in active discussion owing to the proposal of the

Pennsylvania Railway company to apply thermal tests

to wheels to prove capacity for resisting expansion
strains in brake service. The test proposed is to cast a
band of molten iron, i}i inches thick and four inches
wide, against the face of the tread. Although this test

is generally spoken of as something new, it is not really

so, as in the writer's experience it has been used for 10
or 15 years, although hot metal bands from one-half
inch to five-eighths inch thick were used instead of the
heavier ones now proposed.
To apply sudden and intense heat with the heavy

band described is not a repetition of conditions of serv-

ice; and to make wheels to withstand strains which do
not arise in service would be a mistake. The test is as

well a very dangerous one in wet or wintry weather,
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used in horse car service. This was 30 inches in diameter

and weighed about 200 pounds Owing to the increased

weight and speed of electric cars it was soon found that

heavier wheels were necessary, as well as those made
from the best metal and from patterns designed with the

utmost care to avoid undue shrinkage strains. Wheels
33 inches in diameter soon came into considerable use;

and now the total number in service is made up of about
an equal proportion of each diameter weighing from 300
pounds to 360 pounds.
The spoke pattern is still adhered to in general be-

cause nothing better has been suggested, and it seems to

answer the needs of the present service very well. The
spoke wheel, indeed, possesses several advantages as

compared with the plate wheel. In the former the

metal can be massed in heavier section than in thelatter,

and this permits of a deeper chill on the wearing sur-

face. With plate wheels of like weight and ordinary

section the plates would run from one-half inch to five-

eighths inch thick, and if a heavy chilling mixture was
used these plates would be .harder and more liable to

crack in service. f

But there are new conditions arising from day to day,

one of the most important of which is brake service on
interurban railways, where speed is higher than in

1. From the Street Rail-way Journal,

when steam or dampness on the surface of the wheel
tested would cause an instant explosion of the molten
metal. It is, however, possible to make such tests with
safety and to graduate them as to temperature with a
very simple apparatus burning gas or oil.

In the case of electric spoke wheels the spokes are in

general more heavily dished than in any other kind of
service, and possibly this departure from the straight

line of hub to tread may admit of the giving or bending
of the spokes under expansion strains if the latter are
hot too severe. There can be no question that this subject
is of the utmost importance and should have careful at-

tention from electric engineers who now operate or con -

template operation at higher speeds than usual.

In general service the electric wheel receives most
severe treatment, as the electric car has but four wheels
compared with the steam car having eight, and each of
the former really carries as great a load as each of the
latter. The steam wheel merely revolves under the
weight and does not have to drive it as a traction wheel.
This difference in traction and carrying service means
an increase of from 50 to 75 per cent, of wear. This in-
creased wear must be sustained on less than one-half
the width of wearing surface and one-third of the flange
dimension possessed by the standard steam car wheel.
On the electric flange falls the brunt of everything in

the service. While the steam flange receives wear on
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the inner face only, the electric flange receives it every-

where. It must grind its way through curves where the

long rigid wheel base and short curve radius permit only
a forced passage. It makes loud complaint, as everybody
knows who happens to live near such a spot and hears

the shrill screech caused by the friction of flange and
rail. For the flange of a steam wheel to strike on its

point, much less to do service of this kind, would be
deemed so dangerous that no railway engineer would
take the responsibility of it for a moment; but the elec-

tric flange must constantly do service of this kind.

As yet electric and steam railways are not on such
friendly footings as to permit the laying of the usual and
proper crossings over the tracks of the latter. Right of

way is yet in many cases an open question, and electric

cars are only permitted to bump and jolt over the steam
tracks as best they can. In such cases the electric

flange must carry the entire load, receiving it as a sharp
blow delivered by the entire weight of the car and its

passengers. It is not practicable to make the flanges heav-

ier or the treads wider as long as the present section of

rail is used; there is indeed more likelihood of smaller

instead of larger sections being used in the future.

It will be seen that the present electric wheel has to

perform a task that is constantly increasing in severity,

and there is little possibility of any provision being made
to meet it, except in the general quality of the wheel it-

self. Everything else can be made heavier and stronger

—motors, trucks, car bodies, etc.—but the tread and
flange of electric wheels are apparently fixed quantities

for city traffic.

With the extension of electricity to interurban service

the conditions promise to increase in difficulty. When
cars run over city tracks into the country, the wheels

must conform to the tread and flange section used in the

cities, in order to pass over the tracks. Thus a new kind

of electric wheel will be required—one that can meet

the requirements of both cities and country—of ordinary

and high speed service.

The question of the flange appears to be the most dif-

wheels used on electric railways in Europe is thus far

also very light, and engineers have still to realize that a

light wheel of many parts will not do the work. With
the general section in use, not over 20 to 25 tons of

pressure can be retained by the hub even if double that

amount is used in forcing the wheels on the axles, This
is because there is no rigid support from the remainder
of the wheel as in the case of chilled wheels which are

made in one solid piece. The constant starting and
stopping is therefore sure to tell heavily on the connect-
ing parts of the light steel wheels. Chilled wheels are

also in use to a considerable extent—perhaps half of all

in service—and in proper time the question will be de-

cided on its merits.

An Apparatus for Illustrating Phase
Differences.'

By Louis Derr, M. A.

When an harmonic electromotive force is applied to a

circuit of ohmic resistance R, inductance L, and capac-

ity C, there exists in general a phase difference be-

tween the electromotive force and resulting current,

whose magnitude is expressed by the equation

Lp 1

tan = ,

R C Rp

in which p is a quantity equal to 2" times the number of

alternations of the current per second. From this equa-

tion it appears that s may be positive, negative or zero,

according to the relative magnitude of the two terms.

If the circuit consists of an impedance coil, the second
term is negligible, e is positive and the current is be-

hind the electromotive force in phase; if the circuit

contains a condenser only, the second term predomi-

nates, 8 is negative and the current is ahead of the

electromotive force.

To show these and other phase relations on a scale

suited to lecture room illustration, the apparatus here

FIG. 3

ficult of all. It demands a metal containing every qual-

ity possessed by chilled iron, wrought iron and steel, and

it must have maximum toughness and hardness. Chilled

iron gives the best wear, as it is the hardest of all mate-

rials. Ordinary steel wears more rapidly, especially on

the light flanges. Special qualities of steel, such as man-
ganese steel, are now manufactured into wheels and have

been tried by several of the larger companies.

With chilled iron the trouble is chipping or breaking

of the flanges, some railways finding trouble of this kind

and others not. Local track conditions seem to be prin-

cipally responsible for the result. If there are steam

tracks to be crossed where proper crossings are not pro-

vided, chipping is likely to result.

Chilled iron in its wearing capacity varies according to

the quality of the material used and the skill and experi-

ence in manufacture. When the former is the best and

the latter sufficient to control the depth of chill so as to

have it proper and uniform, the results are good; but if

mixtures are made to produce wheels that can be sold at

a low price, then results are certain to be irregular and

often very bad.
Solid cast wheels of ordinary steel have not been used

at all in this country, and very little elsewhere. Built-up

steel wheels have been tried in one or two instances to

a considerable extent. Sixty cars on one of the large

Pittsburg lines were equipped with steel wheels some

few years ago, but the heavy wear on flanges caused the

removal of all of them within a few months. In Europe,

where steel tired railway wheels are generally used in

most countries, it is natural that a modification of the

heavy steel wheel should be tried for electric service; but

as local conditions in regard to track construction are, if

anything, more stringent than in America, it is likely

that the result will in the end be harder on the steel

wheel. The rail with the flaring side to the groove, so

common in America, is not allowed in Europe, but one

with a deep narrow groove not over seven-eighths inch

wide, and with sharp corners, is used. Necessarily

flanges cannot be over five-eighths inch thick. How
successfully steel flanges will resist these conditions re-

mains to be seen. The general construction of steel

AN APPARATUS FOR ILLUSTRATING PHASE DIFFERENCES.

the currents is at once shown by the horizontal displace-
ment of the lagging curve past the other, exactly as
text-book diagrams of such curves are drawn.
To observe phase differences between voltage and

current under various conditions, one wire is connected
to the terminals of the given circuit through a suitable
non-inductive resistance. The resulting current will

then be sensibly in phase with the applied electromo-
tive force, and the curve on the screen may be taken as
representing the changes of the electromotive force
itself. The other wire, shunted if necessary, carries
the current to be studied. One of the curves on the
screen may be colored and thus identified by putting a
slip of colored glass in front of the corresponding mirror.

described has been devised by the writer, its operation

depending on the principle that when an electric cur-

rent is sent through a wire lying perpendicularly across

a magnetic field a force is developed which urges the

wire at right angles to both the direction of ihe field and

the current. A powerful electromagnet is mounted on

an upright stone base, and a wire is stretched across

the field between its poles. At the top of the apparatus

the wire terminates in the free end of a light metallic

hinge, to which a small mirror is cemented The 10-

and-fro vibrations of the wire may be observed by a

beam of light reflected from the mirror to a screen, the

hinge preventing all lateral motion and twisting. The
other end of the wire carries a tuning-pin and a device

providing a slight angular motion of the whole wire for

adjusting the mirror.

An alternating current sent through the wire urges

it alternately backward and forward, and if the tuning-

pin is turned until the period of free vibration of the

wire coincides with that of the current the wire springs

into vigorous and distinctly audible vibration, and the

spot of light reflected from the mirror on the screen

elongates into a vertical line. That this line is traced

by the moving spot is easily shown by putting in the

path of the reflected beam a mirror revolving about a

vertical axis, and thence reflecting to the screen. On
turning the second mirror the successive positions of the

spot fall in different verticals, and the result on the

screen is a very perfect sine-curve, a faithful represen-

tation of the vibrations of the wire. Fig. 1 shows the

arrangement of mirrors, using two wires.

With two such wires the observation of the phase

difference between two currents is easily made. With

everything at rest the mirrors are adjusted until the

spots of light reflected on the screen are coincident. If

now the wires are connected into separate circuits car-

rying currents, the lines of light on the screen remain

superposed, the one corresponding to the stronger cur-

rent appearing slightly longer than the other. On turn-

ing the revolving mirror any phase difference between

1. From the Technology Quarterly for December, 1896.
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FIG. I. AN APPARATUS FOR ILLUSTRATING PHASE DIF-

FERENCES.

The phase relations between voltage and current in cir-

cuits of different character may be conveniently com-
pared by using a three-point switch and connections as
shown in Fig. 2, where L represents an impedance coil,

R a non-inductive resistance, and C a condenser. The
circuits can thus be interchanged as rapidly as desired;

and the instant shifting of the curves on the screen, cor-

responding to the character of the circuit employed and
agreeing with the conclusions of a preceding paragraph,
is quite striking-. With the apparatus here shown a
current of one ampere in the wire and a total length of

about 30 feet in the reflected beam give curves on the
screen of two feet amplitude.
The angular relations between the currents in a poly-

phase circuit may be shown to an audience if the neces-

sary number of mirrors is employed; the reactions of

condenser and impedance coil upon each other in a cir-

cuit adjusted for resonance may be illustrated if a high
voltage condenser of large capacity is available; and the
phase relations between the primary and secondary
voltage and current of a transformer may be demon-
strated. Fig. 3 shows two-wire and three-wire appa-
ratus, together with the 17-microfarad condenser and
color screens used in the experiments. A foot rule is

also photcgraphed to show the size of the instruments.
Exact dimensions are not given, as the size of every part

may be varied within wide limits.

It should be stated that the results given by the appa-
ratus in its present form are not quantitatively accurate

within several per cent., especially if the currents in

the wires are not truly sinusoidal. 1 The discrepancies

between calculated phase differences and those observed
with the apparatus, while unfitting it for precise

measurement, do not, however, interfere with its use-

fulness as an instrument for purposes of illustration,

Not Yet Consolidated.

The Western Electrician is in a position to say

with positiveness that the rumored consolidation of the

Fort Wayne and Siemens & Halske companies has not

taken place. Negotiations to this end may be in prog-

FIG. 2. AN APPARATUS FOR ILLUSTRATING PHASE DIF-

FERENCES.

ress, and probably are, but the combination has not

not been effected as yet, and the prospects of its going

through or failing may be said to be about equal at this

writing. During the last week in December a hint was

dropped to the Western Electrician that such a move

was in contemplation. Since then this journal has kept

a close watch for interesting developments, and it can

be depended upon that the statement of an enterprising

eastern contemporary to the effect that the two concerns

have already come together is decidedly premature.

1. Thesis of Messrs. Fish and Libby, 1S95.
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Experience seems to justify the belief that it is poor

policy for a street railway corporation to attempt to im-

prove the financial condition of its property by reducing

the number of cars operated. Many companies, es-

pecially in small cities, have done this during the hard

times, and the reports from these properties show a

gradual falling off in patronage. In several cases where

the service has been impaired by the withdrawal of cars,

people who formerly rode regularly now make it a rule

to walk when possible, and they invariably give as a rea-

son the "unreliability" of the service, or rather, they

should say, the fact that they could not depend upon get-

ting a car when they wanted it. Thus they are com-
pelled to make allowance in time that will enable them
to walk to their destination. This, of course, is a con-

dition which the street-car companies strive to avoid.

They do not want the people to walk, but the only way
to secure and increase patronage is by giving quick serv-

ice and frequent trips. Otherwise the companies might

just as well go back to horse cars.

Advices from London indicate that the report of the

Pacific cable commission has been completed and will

be submitted to the government for approval. It is un-

derstood that the report favors laying a cable at the

earliest possible moment between Vancouver and Aus-
tralia, under joint subsidies by England, Canada, the

Australian colonies and New Zealand, touching none but
British territory and leaving Hawaii to be tapped by a

branch line. Canadian support was given the project

conditional upon the absence of foreign stations, which

would destroy the strategic value of the cable to the em-
pire in case of war.

Considerable difference of opinion was shown upon

the question of providing funds for the enterprise. The
cable will cost $10,000,000, it is estimated, and the Can-

adian delegates strongly favored the construction and

operation of the cable as a joint government enterprise

by an imperial colonial cable trust, England, Canada
and Australasia each paying one-third of the cost.

English official opinion, supported by some of the Aus-

tralasian colonies and backed by strenuous opposition to

the existing Eastern company monopoly, urges the grant-

ing of a subsidy to an independent company. These

differences may delay final action upon the subject so

that the United States may command the situation by

being first in the field.

rule should be different as to points where people have

the right to go for work, business or pleasure. At the

latter points or places the insulation or protection should

be made perfect, and the utmost care used to keep it so.

It would seem as if any person who has lived in Chi-

cago long enough to have become eligible to public office

should be impressed with the fact that it is simply out

of the question to enforce the provisions of such an or-

dinance as that recently introduced in the City Council

providing for the regulation of the number of persons

who may ride upon a street car. There can be no doubt

that if the terms of such a measure could be complied

with public comfort would be greatly promoted. People

will crowd into cars as long as there is standing room,

and the street railway companies are entirely satisfied

that they should do so. A prominent street railway

magnate of Chicago is reported to have taken the stock-

holders of his corporation into his confidence to the ex-

tent of assuring them that it was not the persons who
occupied seats in street cars who made it possible to

pay the dividends, but those who clung to the straps.

'•Under the circumstances it is not strange that the meas-

ure mentioned does not receive enthusiastic support at

the hands of street railway corporations. The objections

to the ordinance are so apparent that they are recognized

by some of those who favor the spirit of this provision.

The Chicago Record, for instance, says editorially.

In European countries such regulations are enforced,
but it is to be feared they would not be popular in this

city. The average Chicagoan would rather stand than
have to wait any considerable time for a seat. The com-
panies doubtless would manage to increase the unpopu-
larity of such an ordinance, if enforced, by still running
too few cars and making the delays intolerably long.

It is suggested, however, that a better way to bring

about the desired result would be to require the com-

panies to run more cars and with sufficient frequency to

accommodate passengers. It is admitted that at certain

hours of the day it would be impossible to provide a

sufficient number of cars to enable each passenger to

occupy a seat, but it is contended that the service could

be materially improved without working hardship to the

companies.

No one can cavil at the soundness of the decision of

the Court of Appeals of Kentucky, just reported, on the

imperative necessity of complete insulation for electric

conductors at all points where the circuits are exposed

to inadvertent contact with men or beasts. Electric

wires are now so widely distributed that it is obviously

the duty of the electrical companies to afford every rea-

sonable protection to the public. The decision of the

court was made in the case of McLaughlin against the

Louisville Electric Light company, which was an action

brought by a painter to recover damages for injuries

sustained by a shock caused by coming in contact with

an alleged insufficiently insulated wire when in the act

of getting out of a second-story window onto an iron cor-

nice to do a little touching up there.

The court says that the evidence conduced to show

that the plaintiff was at work at his regular trade, and

was where he had a right to be, and that the joint of

wire there, being apparently insulated, was to some ex-

tent, at least, a guaranty that there was no danger; but, /

independent of that fact, his situation, his work in hand,

and the proximity of the wire, were such that he might

without negligence have thoughtlessly taken hold of the

wire, because he seemed to need support; and, besides,

it was hardly to be expected that the current was on the

wire at about noon, the wire being used wholly to supply

incandescent lamps. And the court adds that it also

seems clear to it that the electric light company
should have been required to have had perfect protec-

tion on its wires at the point and place where this man
was injured. The fact that it was very expensive or in-

convenient, it declares, was no excuse for such failure.

Very great care might be sufficient as to the wires at

points remote from public passways, buildings, or places

where persons need not go for work or business; but the

An objection to the introduction of the electric light in

England that is giving considerable trouble to the con-

struction and central station companies is the unwilling-

ness of prospective patrons to discard gas fittings and

fixtures and substitute at their own expense the neces-

sary electrical fixtures, wiring, etc. The cost of install-

ing the electric light is the value of the gas fittings dis-

carded, which, of course, become useless, in addition to

the payment to the contractor for the new work. Many
men find it inconvenient to make such payments in a

lump sum, while they would for many reasons be glad

to change their system of lighting. In order to meet

this difficulty some corporations and companies have ar-

ranged a system of free wiring, increasing the charge

per unit of electrical energy consumed in order to

recoup the initial outlay and interest thereon. This

plan is favored by the London Electrical Engineer,

provided the charge agreed upon is not too one-sided.

Attention is directed to the fact that corporations can

easily borrow money at three per cent., so that business

of this kind would amply repay them. But, our con-

temporary inquires, is such a return just to the con-

sumer? And it adds: "We think not, and should expect

to see corporations at any rate putting a limit of time

upon the extra charge per unit. If they got an eight per

cent, return upon the expenditure, a part of that return

should be used to pay interest upon the capital bor-

rowed, and the remainder used as a sinking fund to re-

pay the capital. When such repayment was completed

the customer ought no longer to be charged the extra

amount." By this arrangement, it is contended, "the

customer would be benefited in that his payments for

installing would be spread over a time, rather than be-

ing paid in the lump. The corporation would reap a

large reward in that the output of the station would

thereby be increased, and the larger the output the less

the total cost." Experience of central station managers

in this country leads to the belief that such an arrange-

ment would be unsatisfactory at best, and in many cases

positively detrimental to the business. The plan followed

in the early days of electric lighting proved a costly ex-

p;riment and is not likely to be repeated in this country.

With the opening of the Legislature of the state of

New York comes the announcement that "telephone

legislation to break the power of the Bell monopoly will

be revived at Albany this year," and it is added that

"the chances of securing a reasonable charge for tele-

phone service are better than ever before." This seems

to be regarded as a notice to the telephone company that

the legislative lobby would renew its attack upon the

Bell interests. The promoters of the proposed measure

claim, of course, that the movement is really in the in

terest of the people, and that it is not intended as a

blackmailing scheme, as has been intimated. These

men say that the fight two years ago was an open one

by the people, and that the Bell company left no meas-

ures untried to defeat the bill, succeeding in its purpose

by methods that were notorious and scandalous, even in

legislative circles. The same sort of opposition may be

expected this year, it is admitted, but the champions of

this measure, profiting by the experience of former

years, say they know how to guide the bill through the

legislative shoals.

Those who have closely followed the legislative at-

lacks upon the telephone monopoly in New York in

former years discredit every movement of this kind, for

the reason that these bills generally find their way into

a committee controlled by the lobby. Heretofore it has

been customary to secure the support of members of

irreproachable character, and, generally speaking, some
such member was induced to introduce the measure. The
agitation in favor of the bill was then carefully worked

up, and an honest sentiment for some measure of relief

was displayed. At this point of the proceedings the

lobbyists would come forward, secure control of the bill

by having it referred to a committee, and then kill the

measure or so change it that it would not be acceptable

to those who inspired it. Thus the movement, although

originally supported by honest members, would be

turned into a blackmailing scheme. Under the circum-

stances the only hope for those who favor this plan

seems to be in the chance that the agitation for some
measure of this kind may develop such unexpected

strength that the lobby will be unable to control it. Of
course such an event is not to be expected, but stranger

things have happened at Albany.
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Electric Railway Work in Switzerland.
One of the first of the mountain roads in picturesque

Europe was the line from Meckenbeuren to Tettnang,

near Lake Constance, which is utilized for both freight

and passenger service and has given abundant proof of

the superiority of electricity for such purposes. The
road is equipped with an overhead trolley system and

its service consists of 26 trains daily between terminals.

In addition to the railroad service a central station fur-

nishes current to the two towns for light and power.

The generating station is operated by an hydraulic

installation at Brochenzell, upon the river Schussen,

where by means of a dam a fall of 2.65 meters is obtained

and 120 horse power developed. The race approxi-

mately measures 700 meters and furnishes six cubic me-

ters of water per second. The installation comprises

two turbines of 45 and 75 horse power, having vertical

valves, the larger having also an annular regulator.

These two turbines are coupled at the two extremities of

a shaft through conical gearing, the shaft being capable

of separation at its center, when desired, by means of a

sleeve.

In Fig. 1 are shown one continuous current dynamo of

45 kilowatt at 700 volts, for the railway service, which can

be run as high as 60 kilowatts, and one simple alternate

current machine of 40 kilowatts at 2,100 volts with revolv-

ing field and exciter direct-connected. This latter machine

furnishes current for light and power at Tettnang.
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rails the ends are carefully riveted by a special copper

attachment, so that the ohmic resistance of the line is

but 0.01 of an ohm per kilometer. Two cut-outs are

placed at the extremities of the line, protecting both the

feeder and trolley lines, and the stations are similarly

protected.

The total length of the line from Brochenzell to Tett-

nang six kilometers, that of the road 4 5 kilometers, all on

is an incline 2.4 kilometers of the line having a grade

of -V and the sharpest curve being of 1S0 meters radius.

The rail has a weight of 21.96 kilogrammes per running

meter. The road is abundantly supplied with side

tracks and passing places. The rolling stock of the road

consists of freight cars and automobile engines. For

economical reasons the motor cars are constructed like

passenger coaches, with mail and baggage compartments.

They are equipped with two motors of 24 horse power

each, and these being constantly in series the electrical

outfit is most perfect and safe, and the combination of

switches, cut-outs and lightning arresters furnishes

abundant protection, while the rheostat attachments per-

mit of the most perfect regulation of speeds within very

large limits. The cars are lighted electrically (six

lamps of 100 volts each in series), and electric beating is

to be adopted.

The total weight of the motor car is 13,800 kilo-

grammes; the distance between axles is 45 meters, and

the two motors can develop a pull of 350 kilogrammes at

FIG. I. ELECTRIC RAILWAY WORK IN SWITZ

The switchboard at this station, shown in Fig. 2, is of

marble, with a wood frame and base, the right division

serving the railway, while the left panel controls the

light and power distribution.

The transmission before mentioned is generally sepa-

rated into two parts, the 75 horse turbine furnishing cur-

rent for the railway, while the smaller generates current

for lighting.

In case of low water in the Schussen, a steam outfit at

Tettnang is pressed into the service as a substitute for

water power. This steam plant consists of one tubular

boiler of 68 square meters heating surface, an engine of

60 effective horse power, one constant current dynamo,

and one simple alternate current machine— the plant be

ing a duplicate of that at Brochenzell. These two plants

are readily coupled in parallel when needed.

The energy generated at Brochenzell is transmitted to

Meckenbeuren by two overhead lines, and thence along

the road to Tettnang, where the conductors terminate at

the switchboard of this central station The conductors

are carried on poles upon one side of the road, while

poles on the opposite side carry the telephone wires.

These two lines of poles are united by iron cables which

support the trolley lite at a height of 5.5 meters above

the rails. In the station this line is mounted on special

brackets of iron.

At Meckenbeuren and at TettDang one pole of the dy-

namo is connected through the rail to ground, while the

other pole is connected to the feed wire, which at each

200 meters is connected with the trolley line.

To better insure the electrical contact between the

ERLAND: STEAM AND ELECTRIC PLANT.

a speed of 30 kilometers per hour, or 1,200 kilogrammes

foraspsed of eight kilometers per hour—freight service

speed. These figures have been exceeded in practical

work.

Below is a table of speeds at different loads, showing

the efficiency of the motors under varying circum-

stances:

" « c
Speed in Kilometer

Hours.

Mean. On Grades.

Motor car alone M
33
46.4

18

21

22

15

29

24
22

24 19.

o-5

The lightiDg service of Meckenbeuren and of Tettnang

is assured by two alternators, one at the latter place and

one at Brochenzell, which may at will be coupled in

parallel.

The simple alternate current has a tension of 2,000

volts, and is carried, by means of lead double covered

cable with an armor of iron, to nine different trans-

former stations, like that shown in Fig. 3.

The secondary lines are carried on poles or brackets

on buildings; the tension of the secondary current is no
volts.

There are several points of interest along the road and

many picturesque scenes. An idea of the construction

through the country and the appearance of a train en

route is presented in Fig. 4 (p. 36 ) A view of the station

at Tettnang, shown in Fig. 5, is a fair representation of

the general order of stopping places in that locality.
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Technical Education in England.
Considering the subject of technical education, En-

gineering of London contends that an altogether un-

necessary amount of money has been spent in building

fine buildings and elaborately equipping laboratories,

since all the technical education required by the aver-

age artisan is "some elementary knowledge of the prin-

ciples underlying his work," a knowledge which could

BEL-

I

fit* li

'

FIG. 2. ELECTRIC RAILWAY WORK IN SWITZERLAND.

—

SWITCHBOARD AT BROCHENZELL.

have been instilled "into him either duiing his board

school days or alter hours in existing board schools, the

extraordinary artisan being provided for by an extension

and improvement of the science and art department sys-

tem of classes and scholarships. According to En-

gineerings the money should have concentrated upon the

training of the leaders of the industrial army; "it is the

leaders that count," it says.v Commenting on this view,

which to most Americans will seem selfish and narrow,

ill calculated to advance the true greatness of a nation,

the London Electrician says:

It is impossible not to agree generally with the posi-

tion here taken up, and it is, moreover, one which had
the support of no less an authority than the late Pro-
fessor Huxley. In no instance do the narrow business

instincts of Englishmen more quickly come to the front

and stay there than where the endowment of science or

technical education is concerned. When a man of mod-
erate means has £io,coo to invest he quite rightly re-

fuses to put it all info one basket. And, similarly, when
£10,000 are available far the advancement of scientific

or technical knowledge the almost irresistible tendency
of 12 average Englishmen is to split it up into a number
of minute doles. Ten thousand pounds will not go far

in equipping a really rirst-class engineering laboratory,

let alone its permanent endowment and support, which so

many altogether forget, nevertheless the don't-put-your-

eggs all-in-one-basket principle is rigidly applied, with

the result that England bids fair to be covered with a

superfluous number of half-equipped, unendowed labora-

FIG. 3. ELECTRIC RAILWAY WORK IN SWITZEF
TRANSFORMER STATION.

tories, to match its numerous half-finished,

endowed churches.

badly-

Resultof Experience.
[From the New York SujiJ]

The cable car accident of Tuesday, like its predeces-

sors, shows that the cable ought to go. Let us have

electricitv, or compressed air, or something else; but not

the cable.

The Springfield Republican announces that an elec-

tric road will soon be built to the summit of Mount
Tom, near Holyoke, Mass.
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Continuous Rails. 1

Probably every engineer can remember the time, in

his childhood, when he wondered what was the reason

for the gap between railway rails at the joints, and when
he was duly instructed in the phenomena of thermal ex-

pansion and contraction, and their influence on the di-

mensions of that gap. No doubt his instructor con-

jured up in his infant mind the disastrous consequences
which would befall the train which should be driven, on

a hot summer's day, along a line that had been laid in

winter without the precaution of making regulation gaps

at all the joints. He was told how the rails would ex-

pand, how they would lift and "hog" and buckle, and
what evil things would happen to the gauge; and, con-

vinced, no doubt, partly by the force of superior au-

thority, and partly by apparently unanswerable lecture

experiments, he grew to accept the rail-joint gap as an

absolute essential in railway construction. Or, if he

doubted, was there not the irresistible argument of the

different appearance of the joint in winter and in sum-
mer? Nothing more was necessary to prove that the

rails expanded, and expanded very appreciably. Since

our childhood's days Nature has not made any altera-

tion in her methods. Lecture experiments and railroads

alike prove that the expansion of heated metal rails still

happens. Yet, strange to tell, there has arisen a school

of railroad engineers who teach that the gap is no longer

necessary at the joints, and that continuous rails do not

spell havoc for the gauge nor disaster for the rolling

stock. Nor are these mere theorists, who would defy

Nature with mistaken equations; for there are already

in existence many tramways, and many hundreds of

miles of track, every rail-joint in which forms a con-

tinuous metallic connection between the rails. True,

these lines are in America, where the average British

engineer cannot look at them; but, if repeated authorita-

tive declarations are to be believed, as, in good faith,

they should, a considerable degree of success has been
attained.

Several reasons have operated to recommend the use

of strongly united or welded continuous rails as con-

trasted wilh the ordinary fish-plate or angle bar jointed

rails. These may be divided into mechanical and elec-

trical reasons. Considered lrom a mechanical point of

view, the ordinary bolted joint is a constantexpense and
source of trouble. In itself it offers very little strength,

and the pounding of wheels carrying heavy loads ove rthe

joint sooner or later causes a depression of the rail, a
flattening of the rail-ends and a distortion of the gauge.

If the joints are made breaking, the cars are subjected

to a disagreeable side- swaying motion; if they are

"opposite" the track soon produces a jerky and jolting

motion; while the constant and heavy pounding of cars

passing over the joint makes it necessary to keep an
army of platelayers to tighten up the bolts and to trim

up the gauge and levels. Consequently, to produce
smooth and regular movement of the cars, as well as to

minimize track maintenance expenses, some improve-
ment upon the ordinary bolted joint has long seemed
necessary.

But the main trouble has been to get round that very
inconvenient law of Nature which operates to make

up of two or three parallel pieces, so arranged as to

break joint, and thus to form a continuous and smooth
bearing for the wheels. But the low mechanical
strength and small rigidity of this type of rail limit its

use to where only very light rolling stock is used.

The gradual spread of electric traction, however,
created another important reason why metallically con-
tinuous rails should be preferred to those with ordinary
joints, or even to such forms of continuous rails as have
just been described. To insure a minimum loss of

power in the return electric conductor, where the track

was used as such a return, it was of prime importance

portant and long lines, as, for example, in July, 1894,
for the Nassau electric railroad, on which it was in-

tended to electrically weld some 60 miles of track, of

which no less than 35 miles were actually completed in

the summer of that year.

Considerable time—though not much in proportion to

other methods of welding—was occupied in welding a
track by electricity; in general each welding machine
would do no more than from 30 to 50 joints per day of 10
hours. During the actual welding operation, which
took about two minutes, an enormous amount of power
was consumed, with the result that the operation was

FIG. 5. ELECTRIC RAILWAY WORK IN SWITZERLAND.—STATION AT TETTNANG.

that the joints should be of low resistance. Where or-

dinary bolt-joints were used, this desideratum could, of

course, be obtained—at some considerable expense,
however—by means of copper bonds. But the possi-

bility of making tracks, presenting in themselves a con-
tinuous metallic conductor of low resistance, was an
additional temptation to the electric railway man to

adopt them on his lines. This possibility was brought
about by the commercial development of electric welding
on the Thomson principle; and it was not long after

electric welding had become a recognized engineering
operation that it was tried on tramway lines. Among

FIG 4. ELECTRIC RAILWAY WORK IN SWITZERLAND.—OUT ON THE ROAD.

rails alter in length. Long before existing methods of
making continuous rails had been introduced, various
attempts were made to obtain a smooth track and rigid
joint, by means of composite rails or by elaborate hot
riveting. Joints of the latter kind were used, in 1891,
on the Lynchburg & Durham steam railway, and
about the same time on one of the Cleveland electric
lines. It is stated that these experiments gave satisfac-
tion; but, notwithstanding this, the method was not ex-
tensively adopted. Composite rails were also tried in
one or two places, these mainly consisting of rails built

1. From the London Elcctrit inn.

the first, if not actually the first line to be equipped
with electrically welded rails was the West End tram
way of Boston, on which, in 1893, several miles of track

were provided with weld-joints. The success was only
partial, many of the welds giving out, and, in some
places, the rail itself being fractured close to the weld.
The Johnson company, which had taken the lead in this

class of work, persevered and brought it to a higher de-
gree of perfection, so that in the early part 1894 there
were already several tramways equipped with electric-

ally welded tracks, and a number of other American
lines were adopting them. So perfected, indeed, had
the process become that it was adopted even for im-

not as cheap as could have been desired. These, and
perhaps other considerations, have given no little im-
petus to a rival method of rail- welding which has re-

cently been adopted on several important American
tramways, and about which considerable discussion has
lately taken place among electric traction men in the
United States. We refer to the Falk system of "weld-
ing" joints by casting a large quantity of pig and scrap
iron around the abutted ends, a system which is some-
what inconclusively termed "cast-welding." In a valu-
able paper on "Track and Track Joints," read by M. K.
Bowen before the American Street Railway association

last October, the Falk system is described. We learn,

too, from another source, that no less than 89.410 of
these joints had been used on American lines up to the
beginning of the present month; also, that some French
tramways are about to be "cast-welded." But we con-
fess that we are not particularly smitten with admiration
of this method of jointing rails; although quite prepared
to give credence to the mass of practical evidence in

favor of its success. It is pleasing to learn that at St.

Louis some 13 miles of track have been cast-welded
so successfully that no bonding has been found neces-
sary, and to be told that out of 17,000 such joints put in,

in 1S95, at Chicago, where the variation of temperature
is extremely great, only 154 have failed. But a joint

which requires from 100 pounds upward of cast-iron to

be lumped around and under the rail-ends cannot
commend itself to our English ideas as mechanically
perfect, and one that seems to cost $3.25 per joint

—

:
as

stated by Mr. Dodge, in the discussion—does not strike

one as having reached the pinnacle of financial economy.
Perhaps, however, when the system is freed from royal-
ties on patents it will prove considerably less costly. As
regards the necessity for using special bonds on cast-
welded electric lines, there seems to be some diversity
of opinion, even among engineers who have made prac-
tical trial of this joint. But there is a considerable bal-
ance of evidence in favor of bonds being superfluous; and
on the principal cast-welded tramways in America no
bonds whatever are used, the resistance of the cast joint
being often lo.\er than that of the rail itself.

Speaking generally of continuous rails, we are in-
clined to think that these are more favored by the
conditions of American track construction than by the
conditions which maintain here. There are many points
of divergence which might support this view, but we
may refer particularly to the difference in grade of steel
used for the rails. In the United States there has
for some time been a tendency to adopt, for tram-
ways and railways, a higher and higher grade, or
a harder and stronger, though more brittle, quality
of steel. In this country, however, we prefer to use
milder and more ductile qualities, of a softer surface
and having a lower elastic tensile strength. Neither
in severe tension nor under compressive stress would
the English rails be likely to possess so much stiff-

ness and elastic strength as those commonly used in
America, while their co-efficient of expansion is appre-
ciably greater. As a consequence, the American rails
are more fitted to resist the constraint which must be
imposed on them, if they are to be subjected to extreme
variation of temperature without free expansion or con-
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traction. That the stresses in practice are severe is

proved by the fact of heavy high-grade rails snapping
asunder at some distance from the joint during a cold
night in winter. Mr. Littell of Buffalo speaks of 94-
pound rails breaking in this way, even though only
jointed with angle bars. Probably a variation of at-

mospheric temperature between a summer's day and a
winter's night corresponds for steel of that grade to a
stress of not less than 25,000 pounds per square inch,

to which must be added impulsive stresses arising from
the passage of cars and from the higher temperature
produced by momentary heavy electric currents in the
rail. It must be an exceedingly well laid, well tied and
high-grade quality of rail that can stand the stresses

which a combination of circumstances such as this will

inevitably produce. And so long as English tramway
men adhere to low-grade rails—which, we submit, are
better suited to English conditions than higher grades
—we fail to see that welded continuous rails, by what-
ever method welded, have much chance of being exten-
sively adopted in this country.

"G E" Transformers.

It is now a well recognized fact that the loss in a

given body of sheet iron subjected to a definite number
of magnetic reversals per second and at a definite

density of magnetization does not of necessity always

remain the same. It is only by the greatest care that

iron is brought into the condition in which it gives a

minimum loss when subjected to alternating magnetiza-

tion, and the manner in which this result is obtained,

and the conditions to which it is subjected in actual

use, have both to be considered to insure keeping it in

this condition.

Failure to properly consider these facts will produce
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primary coils, well taped and bound, are insulated from

each other by thick layers of felt; in that shown in

Fig. 2 the primary coils are eight in number. Between

the coils of the primary and the secondary winding an

air space of one-half inch intervenes. The whole is

mounted upon a solid iron foundation and securely

braced, and is then covered with a corrugated iron

cylinder provided with a ventilating roof (Fig. 3).

One of the first transformers of this type has been for

the past five months in service where it is necessary to

reduce directly from 10,000 volts to 125 volts without

intermediate transformers. It is used on the transmis-

sion lines of the Redlands Light & Power company at

Redlands, Cal., to furnish low voltage current at a point

some 10 miles away from the sub-station secondary lines.

The Western Union Company and the
Telephone Business.

Persistent rumor attributes to the Western Union

Telegraph company the intention of soon entering the

telephone business on a large scale. It is said that the

logic of events will sooner or later force the great tele-

graph company into the telephone business, as the

newer method of electrical communication is gradually

superseding the older one in many directions, and as the

commercial situation is such that the Western Union

may be compelled to take up the telephone for extensive

use in self-defense. At present there are hundreds of

private telephone lines operated by the Western Union

company, which has furnished the circuits and Bell

instruments to customers, but the company has never

gone into the exchange business, being restrained, of

37

and Centralia to Marshfield, the first two to pay three^

fourths of the cost. If this proposition is accepted it is

understood that Wausau will build to Marshfield and
pay the entire cost.

The Southwest Telephone company of Dodgeville,

Wis.
,
is arranging for an extension of its lines in the spring

through Ridgeway, Earneveld and Blue Mounds and con-
necting with the Dane County Telephone company of

Madison. A line west is projected to the Grant County
system, which is to be extended from Fennimore.
Frank B. Fobes has an automatic telephone exchange

in successful operation at Albert Lea, Minn., using 100

instruments. He will enlarge by the substitution of a

200 call switchboard as soon as business will justify.

The Strowger system is used.

The Northwestern Telephone & Electric company of

Milwaukee is arranging for the construction of a toll

telephone line from Menominee, Mich., and Marinette,

Wis., to Marquette, Mich. An exchange in Marinette

and Menominee is proposed.

The North Central Telephone company of Minneapo-

lis, which was given an extension of its franchise at

Mankato, Minn., has failed to deposit a check for $100

with the recorder, as required by the council, and its

franchise is in jeopardy. The Blue Earth Valley Tele-

phone company, which is to connect with it, has built

into Mankato and has its line in operation.

Electrical Work in South America. 1

Electric light is now making considerable headway in

South America, and although, at present, its progress
will hardly bear comparison with what has been done in
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"g e" transformers.

a transformer which may give a fairly low core loss

when first produced, but which, after being in use for a

short time, will give a core loss 25 per cent., 50 per

cent., or even 100 per cent, greater than at the start.

This phenomenon is popularly known as "ageing." A
curve of results said to have been obtained on a 2,500

watt transformer is here given as a practical illustration

of this fact (Fig. 1). At the time of the last test the in-

crease in core loss, it will be seen, was 6S.9 per cent.

after a run of 90 days under normal conditions of com-

mercial operation.

To reduce this loss in its transformers has formed the

subject of exhaustive study by the engineers of the Gen-

eral Electric company at Schenectady. The result of

continued experiment allows this company to guarantee

its transformers as free from the serious defect of "age-

ing;" in most cases the loss is said to be absolutely

negligible and in extreme cases not more than four or

five per cent. On the same curve are given the actual

results obtained on one of the "G E" standard type H
60 cycle transformers, and from this it will be seen that

the loss comes within the above limit.

One of the forms which the transformer for use with

high voltage currents has taken is shown in Figs. 2 and

3 of the special "type H" natural draft type, developed

by the General Electric company, in its long-distance

transmission work. In transformers of this type the

course, by the famous agreement with the American

Bell Telephone company until recently. What the

company's future policy will be no one seems to know.

It is not unlikely that the directors are themselves unde-

cided and are awaiting the Berliner decision to judge of

the future attitude of the Bell company. At any rate,

the story published in a Chicago paper, that the Western

Union company had arranged for the purchase of the

plant of the Western Telephone Construction company,

is pronounced to.be entirely unwarranted by the presi-

dent of the latter company, who declares that he knows

nothing of the alleged transaction. Undoubtedly most

of the other stories afloat and relating to the situation

are similarly baseless.

Telephone News from the Northwest.
[From the Minneapolis correspondent of the Western Electri-

cian.]

The recent blizzard played havoc with the long-dis-

tance wires of the Northwestern Telephone Exchange

company. Fully 600 miles were affected, and a portion

of it was carried to the ground under the weight of ice

and snow. The region most affected is between Sioux

Falls, S. D., and Minneapolis and sections of South

Dakota and western Minnesota,

J.
A. Gaynor has submitted a proposition at Marsh-

filed, Wis., to build a telephone line from Grand Rapids

Europe and North America, it is certainly making up
very quickly for lost time, and will soon be very little be-
hind either of them.
Here, in Buenos Ayres, which has not inaptly been

termed the ' 'Capital of South America, " progress in

electrical work is probably greater than in Rio de Janeiro,
Montevideo, or any of the> other towns of less import-
ance. A considerable portion of the business quarter of
this town is now provided with a public supply system
which, if not so perfect as regards regularity of pres-
sure as what we are accustomed to in England, is, never-
theless, very serviceable as a means of illumination or
as a source of power.

In one of the outlying suburbs, again, we have a sup-
ply station of some 200 kilowatts capacity, which, by
means of high pressure alternating current system with
house transformers, supplies electriciLy to a number of
private dwellings, and also serves to illuminate with arc
lamps the roads traversed by the cables.

The system of house wiring adopted and recognized as
satisfactory out here is somewhat primitive as compared
with that usually seen in England, the wires being, for

the most part, supported on small button insulators or
porcelain cleats fixed to the walls, and the lamps sus-

pended direct from these insulators, no ceiling rose be-

ing used, and even a shade over the lamp being fre-

quently dispensed with.

It is somewhat remarkable that in this country, where
so much is done for show, and where large sums of

money are constantly being expended on gorgeous but
quite useless display of all kinds, electric light installa-

tions should be done so crudely and inartistically: and
1. From the Buenos Ayres correspondent of the London Else

trical Review,



yet, with a few exceptions, this is the case, even in the

large shops, caies and business establishments of this

city. But unfinished as the usual style of indoor wiring is,

it is nevertheless very reliable, the insulation being very
fairly good, and the fact of having the wires suspended
in the air, instead of incased in wood or other material,

rendering the chance of fire from an overheated wire very

much less than it is where the latter systemis a dopted.

The outdoor system of distribution cannot, I regret to

say, be regarded as at all satisfactory at present. In

some cases, even in the center of the city, very scantily

insulated wires carrying electricity at high pressure are

suspended overhead on not very secure looking insulators,

and area perpetual menace to the safety of people pass-

ing underneath. In mentioning this, however, it is only

fair to say that these high pressure overhead cables have
already been condemned by the municipality, and that

their owners have instructions to remove them and to

substitute underground cables by a certain date; but
even when this is done we shall still be left with the

overhead low pressure cables, which, while less electri-

FIG. I. KEYSTONE SWITCHBOARD INSTRUMENTS.

cally dangerous than the former, are nevertheless a great

disfigurement to the town, and, on account of their ex-

cessive weight and somewhat unstable fixing, a source of

not inconsiderable danger.

The price charged for electricity here is considerable,

being 30 cents gold, or say is. 3d. per kilowatt, a small
discount being allowed to large consumers. This price

will no doubt sound terribly high to English ears; but,

it must be borne in mind that all the coal used in gener-
ating this electricity has been brought some 7,000 miles;

also that the wages paid both for labor and for technical

knowledge in this country are very considerably higher
than what we are accustomed to in England. Still when
all allowances have been made there can be no doubt
that the electrical supply companies must make a very
handsome profit indeed.

Now that electricity has, as it were, got well started

in all the larger towns of this country, it is interesting

to notice with what rapidity the isolated mills and
factories are also adopting electric light as the cheapest

and most convenient illuminant within their reach.

This is, perhaps, more especially the case in the large

sugar factories in the province of Tucuman, where the

nature of the business requires that work should be

FIG. 2. KEYSTONE SWITCHBOARD INSTRUMENTS.

carried on continuously day and night during some four
or five months of the year. Not long ago an installation

was put up at one of the largest of these factories situ-

ated some 30 miles from the town of Salta, near the
borders of Bolivia. The factory and manager's resi-

dence, which were to be lighted, were situated at a con-
siderable distance from the National railway, which
affords a somewhat precarious communication between
Tucuman and Salta, so that the engine, dynamo and
other requisites had to be carted for a considerable dis-

tance across country. The installation, when com-
pleted, was regarded with great curiosity, not unmixed
with awe, by the half-wild Indian laborers who work in

the sugar plantations in this district. It was, indeed,
a most curious and incongruous sight to see these men
and women crowding round the outside arc lamps when
they were first lighted, and expressing their astonish-
ment in their own curious language.
These Indian work-people are direct descendants from

the original inhabitants of the country, and retain even
now a great number of the habits and customs of their
ancestors; living in the open air, or in tiny sheds or
huts, and their clothing, which for men and women
alike is of an exceedingly scant description, consisting
of roughly cured skins, while their copper colored
bodies are not infrequently disfigured by daubs of paint.
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Vim Dry Batteries.
The accompanying illustration shows several forms of

the Vim dry battery, manufactured by A. L. Bogart, 22

Union Square, New York. This battery varies in a num-

ber of details of structure from other similar cells, and

a large and comparatively continuous output of current,

rapid recuperation and absence of local action on open
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carbons -jyz inches by one-half inch are used, and give

a pleasant, steady and uniformly distributed light, when
burning on circuits from 100 to 120 volts and from 7,000

to 16,000 alternations. This is wide enough range for

all the practical alternating work of the day. A note-

worthy feature is the quietness of the Puritan lamp. In-

duced by its success with the alternating form, the Puri-

VIM DRY BATTERIES.

circuit are claimed. Four sizes of the Vim battery are

to be had, the electromotive force of each being the

same (1.5 volts), but the current varies with the size.

No. t gives eight to 10 amperes on short circuit, being

the largest, and is suitable for operating coils, gas en-

gines or large gas lighting plants. No. 2 is the stand-

ard size and is intended for all ordinary work, giving six to

<£2qgS«

tan company is now introducing also a type to burn on

continuous current circuits, needing only a slight manip-

ulation of the resistance and nothing else. It is also be-

ing put on the market for regular series arc work, at 6.8

and 9.6 amperes respectively, so that the lamp covers

virtually the entire field of the arc and lays broad claim

to universality.

Keystone Switchboard Instruments.
From the Keystone Electrical Instrument company,

Ninth street and Montgomery avenue, Philadelphia,

comes a well written description of its instruments. The
style is easy and conversational, and the exact language is

quoted:

Our line is not very extensive, but it is essential to

FIG. 3. KEYSTONE SWITCHBOARD INSTRUMENTS.

eight amperes. No. 3, or the "Midget,'" is but fourinches

high, affords three to four amperes, and is available for

bicycle bells, lighting of kerosene lamps or wherever but

small space is permissible. It may also be used in test-

ing outfits or medical batteries. No. 4 corresponds in

strength to No. 2, but, being square in section, may be

laid on its side, as in electric clocks, etc. Other special

sizes will be made to order to suit the convenience of

customers.

Before putting these cells on the market Mr. Bogart

made a careful test of them for various practical pur-

FIG. 4. KEYSTONE SWITCHBOARD INSTRUMENTS.

poses. Among others may be mentioned the operating

of a two-inch Ruhmkorff coil during the entire continu-

ance of the last American Institute Fair in New York,

four of the No. 1 cells being used in connection with

Welsbach lights ignited on the series system.

Puritan Alternating Current Arc Lamp.
In the illustration is shown, in position for trimming, the

new alternating current arc lamp of the Puritan Electric

company of 150 Nassau street, New York. The lamp is

designed to burn 100 hours without retrimming on alter-

nating current circuits. Ready for burning it is only 33
inches long and is compact and handsome. The arc is

enclosed. All of the mechanism is very simple. Cored

PURITAN ALTERNATING CURRENT ARC LAMP.

every well-equipped central station or isolated plant,

whether used for lighting or power purposes. We have
spent a number of years learning the needs and require-

ments of our customers, and have done our best to fully

meet them. We believe we have succeeded, and, if we
are mistaken, will be glad to have you tell us so.

Our switchboard instruments are not like any other
make of instruments, either inside or outside, and repre-

sent the results of a careful analysis of every system
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which has ever been offered to the public, with a view to

eliminating all existing defects and the incorporation of

all needed improvements. We have a confidence in our
product which is beautiful to behold, and one of our
prime objects is to inspire a similar confidence through-

out the trade. We believe we can do this if given the

opportunity, for if our inspector is satisfied you will be.

We claim just a few points of merit in connection

with our instruments, among which we may mention
that they are absolutely correct in calibration when we
ship; the reason they are correct is that we have as

complete a laboratory equipment as time, money and ex-

perience can gather together. You will find there all

the delicate machinery, calibrating devices and standards

needed. Our standards are absolute and kept in check
with fundamental units, and since our system contains

nothing subject to change or deterioration they remain
correct so long as they are properly handled.
Workmanship and material are of the best; cases are

dust proof, bearings jeweled, pointers dead-beat; mov-
ing parts are shielded from the effects of external mag-
netism, and ranges anything you may want. There are

lots of other good points about our instruments. Price

is one; but we prefer to tell you about them in our liter-

ature and by correspondence and to surprise you with

them if you buy.
The cuts presented herewith illustrate four of our prin-

cipal types.

Fig. 1 shows our type ' 'K illuminated dial" instrument

and Fig. 2 our type "K." Both of these instruments

are handsomely finished in brass, grained by hand and
lacquered. They are made in all ranges, both volt and
ammeters, and are combination instruments; that is,

will read with equal accuracy on either direct current

circuits or alternating current circuits of any frequency.

We believe we are the first to put such a switchboard

instrument on the market. The only difference between

the two lines, as shown in Figs. 1 and 2, is that the first

has an illuminated dial while the second has not.

Fig. 3 shows our type "R" instrument. The system

is similar to our type "K," but the case is smaller and is

made of iron, the body being finished in black japan

while the front is full nickel. We make our type "R"
instruments with combination systems, the same as type

"K," or without. The latter is cheaper and very satis-

factory when an instrument is wanted on one circuit

only. We calibrate them for direct current or for alter-

nating current of any specified frequency.

Fig. 4 shows our galvanometer ground detector

mounted in brass case grained and lacquered. This

instrument is very useful in showing the extent of

grounds and in indicating on which side of the line they

are. II is intended to be left in circuit continually;

good for either direct or alternating current, as desired.

We also manufacture differential voltmeters mounted

in type "K" cases with or without illuminated dial.

These instruments are very useful when two or more

direct current dynamos are run from the same set of bus-

bars. We could say a great deal more on the subject,

but we do not own the entire issue. If you-write us we
will tell you the rest, treat you well and serve you

promptly. Some day soon we will give you a few lines

on portable instruments. We are not perfectly satisfied

with them yet, but when we are will tell you all about

them.

Speed of Electrical Impulses Over Iron

Wire.
W. J.

Camp of Montreal writes to the Telegraph Age .

to assert that the speed of the electric impulse is very

much less than is generally supposed. He says:

By actual experiment in Canada, between distant

points, over No. 6 B. W. G. iron wire, without repeaters

interposed, it was found that the speed was about jfa

of a second per 1,000 miles, or 33,000 miles per second.

I might mention an experiment I tried last August. I

made up a telegraph circuit from Montreal to Montreal

(duplexed), with repeaters, as follows:

Montreal o miles.

Sudbury . - 443
Fort William 99-3 '

Winnipeg lA2S

Swift Current i,937 '

Donald z .45° '

Vancouver 2,909 '

Portland 3.277 '

San Francisco 3.995

Albuquerque 5- :95

Kansas City 6,011

Chicago 6,673 '

Toronto 7. 3*5 '

Montreal 7. 655

At McGill College, Montreal, a chronograph was con-

nected and signals sent around the circuit, these signals

being recorded when starting and also on completing the

circuit. The average time occupied was ,52 of a second

for the 7,655 miles. I then connected the receiving side

of one end to the sending side of the same end, so that a

signal would be repeated back on the opposite side of

the duplex, making a total circuit of 15.310 miles. The

average time to complete the double circuit was 1.06

seconds. „ ,

Allowing Tihrof a second for each uf the 26 repeaters,

this would make the speed only about 2S,6oo per sec-

ond in the second case, and about 29,400 in the first.

The repeaters, of course, had to be estimated according

to other tests, and the probability is that some of them

occupied more time than others. Some of the repeaters

were not well adjusted, as it was difficult to get the sig-

nals around the doubled circuit, a dash being reduced to

a dot.

On a previous occasion, the same circuit was ar-

ranged so that one end repeated into the other, and a
signal started in one direction traversed the circuit
eight times before it stopped. On another occasion, a
duplex circuit between Montreal and Vancouver, 2,909
miles, was connected at both ends, so that a signal went
backward and forward for over 200 times, and then
only stopped on account of someone interrupting the
circuit.

Shadow of the National School of Elec-
tricity.

The disadvantage of undesirable business associations

is generally recognized, but the result of an unfortunate

connection with one who is generally regarded with dis-

trust by his neighbors is not always understood. It is

true, unfortunately, that in many cases innocent victims

are the greatest sufferers, -while the chief offender,

oblivious to public contempt and indignation, goes un-

scathed. This condition of affairs is strikingly exempli-

fied in the history of the late National School of Elec-

tricity, of inglorous memory. The record of the defunct

institution hangs over every man who was connected

with it and casts a shadow upon his reputation. The
eminent character of the men who comprised the fac-

ulty could not save the institution when the public real-

ized that the business end of the enterprise was being

conducted by men whose methods had come under sus-

picion. This baleful influence at length proved the de-

struction of the project. In view of these facts and tak-

ing into consideration the manner in which the affairs

of the school were settled, it is not at all strange that

members of the faculty disclaim responsibility for the

business management. When the end came much in-

dignation was expressed by all engaged in the work,

pupils and instructors joining in the general condemna-

tion of the management. An idea of the sentiment that

prevailed can be gathered from the following expression

of the Denver class:

Whereas, The National School of Electricity, a Chi-
cago corporation with classes throughout the United
States, organized in May, 1895, a class in Denver, Col.,

with a membership of about 100, most of whom paid
the full tuition fee of £20, and the remainder a portion

of this fee; and,
Whereas, The school failed to pay the instructor of

the class as agreed, but induced him to continue the

lessons for many months by false promises of payment,
and finally ignored his correspondence altogether, thus
causing a discontinuance of the course before comple-
tion, and,
Whereas, We are informed that this school has sold

its apparatus and appliances to an organization known
as the Chicago School of Electricity, but that the latter

has not assumed the former's liabilities, and it therefore

appears to be impossible to enforce our claims against

the National School; •

Resolved, That we, the Denver class of the National
School of Electricity, condemn that institution for its

unbusinesslike and dishonest actions, and warn the

electrical public against having any dealings with it, or

the individuals associated therewith; and in order to

give the matter proper publicity, which we believe to be
our duty, the secretary is hereby instructed to send a

copy of this resolution to each of the leading electrical

papers.

It should be explained in justice to Mr. Bagnell, the

manager of the Chicago School of Electricity, that his en-

terprise is not conducted upon the same lines as its prede-

cessor, and that it is not controlled by the same element.

Mr. Bagnell is emphatic in his assurance that neither

J.
Allan Hornsby nor any other member of the manage-

ment of the old school is in any way connected with the

new school. As conducted by the present management the

Chicago school is, in our opinion, a legitimate educational

institution, and moreover it is doing much good work.

When Mr. Bagnell purchased the apparatus, etc., of the

National school, he found that he had also assumed

a load in the form of a well defined public prejudice

against a school of that kind. This he has been endeav-

oring to overcome, but occasionally the shadow of the

National school falls upon its successor. Only recently

the following communication was sent to the Western
Electrician and the other electrical papers by Dr. Per-

rine of Leland Stanford Junior University:

My attention has been called to the fact that the Chi-
cago School of Electricity is making use of my name in

their advertisements. Such a use is altogether unauthor-
ized. The work I did for the National School of Elec-

tricity on their "lesson leaves" was supposed to be for

their classes entirely and was of the nature of a review

of some of Prof. Jackson's writings. I have no connec-
nection with the Chicago School of Electricity and con-
sider that their use of ray name is of the nature of a

breach of faith on the part of the managers of the Na-
tional School of Electricity.

We can readily understand how Dr. Perrine dreads

all mention of his name in connection with the National

School, and we can appreciate his desire to disclaim all

connection with that institution since the failure of the

school to fulfill its obligations to the San Francisco class-

but in protecting himself it is claimed by Mr. Bagnell

that Dr. Perrine has unintentionally done him a grave

injustice. Furthermore, it appears from the following

comment of an eastern electrical paper upon Dr. Per-

rine's letter that an erroneous impression prevails in

New York upon the character of the new Chicago school-

The original founders [John P. Barrett and J. Allan
Hornsby] of the National School of Electricity have so
repeatedly demonstrated by dishonorable acts their total

moral irresponsibility that we are not surprised at
anything they do. The Chicago School of Electricity
is the successor of the National School, we believe,

and under the direct management of the founders of the
former.

Mr. Bagnell explains his position and the relation of

his school in the following communication:

Will you kindly state in your valuable journal that we
have not used or are not using his name in our advertise-
ments, and that we do not purpose so to advertise, as
Dr. Perrine has no connection with the Chicago School
of Electricity whatsoever.
The lesson leaves, which were prepared for the

National School of Electricity have come into our con-
trol by purchase, and we have published them in book
form, giving the names of the authors, and stating "pub-
lished by the Chicago School of Electricity." Dr. Per-
rine admits in his letter to you that he did assist in pre-
paring the lessons—the only thing we have stated in our
advertisements.

No one who was financially interested in the "National
School of Electricity" is in any way connected with the
Chicago School of Electricity.

This incident further illustrates the evils growing out

of association with such men as those who controlled the

affairs of the National School of Electricity. The shadow

of that institution cannot fail to harm all upon whom it

may fall.

CORRESPONDENCE.

New York Notes.

New York, January 9.—At a special meeting of the

officers and committee of the Electrical Sound Money
Club, held at the offices of the treasurer, Capt. W. L.

Candee, 253 Broadway, yesterday, it was voted that in

view of the fact that the objects for which the club was

formed had been successfully accomplished, the club be

dissolved. It was also voted that the treasurer be directed

to donate to some charitable object the small balance of

cash on hand. Those present at the meeting were: Dr. S.

S. Wheeler of the Crocker-Wheeler Electric company,

chairman; Capt. W. L. Candee of the Okonite com-

pany, treasurer; Vice-presidents J. E. Ham, with W. R.

Brixey, and Charles Blizard of the Electric Storage Bat-

tery company; Gen. C. H. Barney of the New York

Telephone company, chief marshal; A. C. Shaw of the

ElectJ'ical Engineer, and Stephen L. Coles of the Elec-

trical Review, secretary. Resolutions of thanks were

passed for favors extended by various corporations, and

a special vote of thanks was tendered to General Barney

for the excellent work he did in organizing and com-

manding the i,S32 men turned out in the businessmen's

parade by the Electrical Sound Money Club.

John Jacob Astor, who is personally much interested

in electrical matters, has awarded the contract for the

electrical equipment for the New Waldorf Hotel, on

Fifth avenue, between Thirty-third and Thirty-fourth

streets, to the Walker company of Cleveland. This

plant will be notable as the largest isolated incandescent

lighting plant in the country and will be sumptuously

fitted up as a show feature of the hotel. It will have a

capacity of 25,000 lights, thus surpassing the 17, 000 of

the Auditorium in Chicago. The engine room will be

beautified with onyx and marble, and a balcony for

guests will run around the upper portion of it. There

are to be six dynamos, four of them of 250 kilowatts ca-

pacity and two of 100 kilowatts capacity. The larger

generators are to be operated at the unusally low speed

of 90 revolutions per minute and the other two at 100

revolutions per minute. If these machines were wound
to deliver their output when run at a speed which would

be considered the maximum safe working speed, they

would be capable of supplying 50,000 lights. This slow

speed was adopted because it reduces the vibration of

the machine and increases its life, and also because this

speed enables the direct connection of the dynamo to a

Corliss engine. High speed engines are used in all

direct-connected isolated plants, and the proposed Wal-

dorf Hotel plant is probably the first of its kind in this

respect. The engines are to be of the Allis-Corliss type,

direct-connected to the Walker generators. The ma-

chines are to be multipolar, the field frame being of cast

iron, while the pole pieces are of laminated wrought

iron supplemented with a steel pole shoe. The machines
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are to be especially well finished. All brass parts are

to be buffed, polished and lacquered, and the bodies of the

machines are to be filled, smoothly enameled and

elaborately decorated.

Some time ago Arthur S. Higgins, a glass importer

on Twenty-second street, requested the police to arrest

the night watchman of the building containing his office

on suspicion of stealing money which Mr. Higgins had

missed from bis desk. The desk was not tampered with,

and it was evident that the thief had a key. The detec-

tives investigated the character of the night watchman,

and found it to be above reproach. Then they set a trap

to catch the thief. They set up an electric alarm ex-

tending from the desk to a room on the second floor of

the building at No. 58 West Twenty-second street, and in

the room they had placed Howard Watkinson and Charles

Tannenbaum, two employes of Mr. Higgins, with instruc-

tions to rush to the street the minute they heard the

alarm go off. Then the detectives took up their stand in the

doorway opposite the building and awaited developments.

In the meantime Mr. Higgins had placed in the desk three

ten-dollar bills, two two- dollar bills and one one dollar bill,

all of which were marked. About 7 o'clock on the morning

of January 3d the detectives in hiding saw Prince Read,

the colored janitor, go to the front door of No. 50 West

Twenty-second street. This be unlocked with a key;

then the detectives saw him ascend to the second floor.

After half an hour Read came out of the place, and at

the same time Watkinson and Tannenbaum dashed out

of the hallway of No. 58 shouting, "The alarm's gone

off." The detectives arrested Read, and as they did so

he attempted to drop two ten-dollar bills he had in his

hand. The money was picked up and he was told that

he was charged with stealing it. At first he declared

that the money was his, but when he found it was marked

he change d his story, and said that he had found the

money on the floor. Read, who is 50 years old and had

previously borne a good reputation, was held in Si, 000

bail for trial. W. F. O.

Washington, D. C.

Washington, January 9.—The United States Elec-

tric Light company and the Potomac Heat & Power

company, rival companies, had a hearing before the

Senate district sub-committee during the week, which

lasted two hours. Nothing definite resulted from the

hearing. There are several resolutions up before the

committee bearing upon this topic, bat nothing has as

yet been definitely decided in regard to them. There

is every prospect, however, of a long and bitter fight,

as each side is determined to do all in its power to defeat

the other.

Congressman John J.
Gardner of New Jersey, accom-

panied by Andrew P. Tallmadge and Henry C. Wilson,

two Washington electricians, have gone to the former's

farm near Egg Harbor City. They intend to establish

an electric plant to furnish power for lighting, pumping,

wood sawing, feed cutting, thrashing, etc. One of the

features of the equipment will be a portable truck

motor. Mr. Gardner, in connection with his large berry

farm, operates an extensive canning plant, so that this

electrical power will also contribute to the economical

working of that branch of the business.

While it is not known with whom the matter origi-

nated, it is known that the district commissioners have

been requested to increase the speed of the street cars

to 12 miles per hour. Accordingly the commissioners

have addressed communications to the presidents of the

companies asking if they have any objections to the in-

crease. The hearing that will follow will be a lively

one, as was the last one when the speed was increased

from nine to 10 miles per hour. T. I. P.

Northwestern Notations.
Minneapolis, January 9.—The council of Morris,

Minn., is considering an application for an electric light

franchise from Mr. Fowler.

The city councilors of Tacoma, Wash., are consider-

ing placing the electric light service on the meter plan

in order to increase receipts or decrease consumption.

They find that people will substitute 32 candle power
lamps for the 16 candle power globes the city puts in,

and thus get twice the service they pay for.

Mr. Hackl's electric light plant is ready for operation

at Lodi, Wis.

J. J. Dunn has purchased the electric light plant at

Dyersville, Iowa, of A. M. Searles.

Stockholders of the Washburn (Wis.) Electric Light
& Power company have applied to the court to ascertain
the standing of the company and find out how the busi-

ness is run. They claim tbat they have been unable to

get any satisfactory statement of the condition of the

concern.

Emerson, Neb., will have an electric light plant -if

150 lights are subscribed for. Already 135 have been

taken.

Henry Leibole has been granted a franchise for elec-

tric lighting at Thorp, Wis., and will have work begun

on the plant soon.

Elkader, Iowa, wants electric lighting.

The injunction case to prevent the city of Negaunee,

Mich., from putting in an electric light plant has been

decided in favor of the city, but it is thought the con-

tractors will not begin work until spring.

City authorities of Red Wing, Minn., regard the

lighting rates the city has to pay as exorbitant and

contemplate putting in a municipal plant.

The electric light plant at Fairmont, Minn., owned

by the village, was burned with a loss of S3, 000; fully

insured.

The Electric Light & Fuel company of Rawlins,

Wyo., contemplates removing its plant to the company's

coal mines 3U miles southwest of the city, where it is

believed the plant can be operated cheaper and can fur-

nish power to operated the mine machinery.

Alex. Hughes of Bismarck, N.D., contemplates put-

ting in an electric light plant at Valley City, N. D.

Mayor McVicar has received plans and specifications

from Engineer Frank B. Rae of Chicago for the pro-

posed municipal electric plant for E>es Moines, Iowa.

C.

Milwaukee, Wis.

Milwaukee, January 9.—In the Circuit Court the

Milwaukee, Racine & Kenosha Electric Railroad com-

pany has won a decisive victory over the Chicago &
Northwestern Railroad company, which sought to pre-

vent the electric line from making a grade crossing

where the two roads meet at South Milwaukee. Coun-

sel for the Northwestern read the articles of incor-

poration of the electric railway company, which give it

the right to haul freight as well as passengers, and con-

tended that the electric line was properly a regular rail-

road and could not obtain a right of way except by pur-

chase or by exercising the right of eminent domain. Tbe
electric company claimed the right to pass over the

Northwestern tracks by means of a grade crossing, be-

cause at that point the Northwestern road intersected a

public highway, which the public had a right to use and

over which the electric railway people had obtained a

franchise. A street railway, it was argued, was only

a means of facilitating the use by the public of the high-

way over which such a line runs. Judge Johnson took

this view of the matter, held that it was within the power

of the Legislature to authorize a street railway company

to carry freight as well as passengers, and dismissed the

injunction restraining the electric railway people from

building a crossing at the point in dispute. A day or

two before this decision was rendered the new electric

line between Milwaukee and Racine was opened to pub-

lic travel. In the first car that went through from Mil-

waukee to Racine were a number of representatives of

the press and officers of the Milwaukee Electric Railway

& Lighting company and the Milwaukee, Racine &
Kenosha Electric Railway company. The Racine road

extends only to South Milwaukee, where it connects with

the Milwaukee line, but through cars are run between

the two cities. It takes about two hours to go from Mil-

waukee to Racine over the new line, the trip from Mil-

waukee to South Milwaukee occupying quite as much

time as the longer distance from South Milwaukee to

Racine. The Racine does not expect very much pat-

ronage this winter, but next summer, it is thought, there

will be a very large excursion business. It is by far the

longest electric line in Wisconsin. Next season, in all

probability, it will be extended to Kenosha.

Congressman William Alden Smith of Grand Rapids,

Mich., has been in the city within the past few days for

the purpose of looking after the interests of prospective

purchasers of bonds which the Milwaukee Wauke-

sha Electric Railway company proposes to issue. He
represents New York and Boston capitalists to whom
the bonds have been presented for investment. The
amount of the bonds, he said, was $7,000,000, and

while he would not anticipate his report, he said inti-

mated that it would be favorable. That the company
contemplated such a large issue of bonds, and seemed

likely to dispose of them, caused no little surprise in this

city, where there has always been more or less skepti-

cism as to the company's ability to carry out its plans.

Ex-President McDonald now comes forward with a

statement that his retirement from the management of

the company was due to Milwaukee men signing the

bond which the company deposited with the city. It

was deemed desirable, according to McDonald, for the

company to be headed by Milwaukee men. Next spring,

he stated, the work of building would be begun, and

there would be plenty of money for the purpose. If his

statement is correct, he will again become president of

the company if he desires the position. He said that he

was still in actual control of the road. "No matter

what reports you hear to the contrary," he said in con-

clusion, "the line will be built next year."

Milwaukee city officials have been contemplating a

state convention of the men in charge of the street de-

partments of the various cities in the state for the pur-

pose of bringing influence to bear upon the Legislature

for the repeal of the law providing that street railway

companies of the state shall pay into the public coffers

a certain percentage of their earnings, according to the

amount thereof, in lieu of taxes. The idea of holding a

convention was finally abandoned, however, some of the

city officials fearing that the street railway people might

try to get control of the convention—a contingency that

would be a severe blow to the opposition. The decision

which was finally reached was to appoint a committee of

the anti-street railway aldermen of Milwaukee to watch

the course of legislation in Madison and to see that the

proposed new bill for the taxation of street railway com-

panies was not put off until the last moment and then

loaded with amendments which would serve the purpose

of the street railway companies almost or quite as well

as the present law does.

In the four-cent fare case, which is pending in the

United States court, the Central Trust company of New
York and the Milwaukee Electric Railway & Lighting

company have been given three months in which to take

testimony showing that the four-cent fare ordinance is

unreasonable and therefore void. The city has been

given three months to take testimony in support of its

measure, and after it is finished the complainants will

have six weeks in which to gather evidence in rebuttal.

William Nelson Cromwell, the president of the street

railway company, said that during the__iime when the

old company, which had bought the different lines, was
engaged in equipping them with electricity, the system

was unremunerative, the company finally going into

bankruptcy. Then came the sale of the road and the

reorganization, the capital stock being reduced from

$12,000,000 to $7,000,000, and even to-day, Mr. Crom-
well said, the stockholders were not receiving one penny

upon their holdings. For the last 11 months, he said,

the earnings had been just enough to pay the expenses

of operation and the interest accruing. Under a four-

cent fare system the inevitable result to the company
would be bankruptcy. Assistant City Attorney Van
Wyck argued that even under a law which required the

company to sell 25 tickets for $i, fully 50 per cent, of

the people who boarded cars would pay five cents every

time that they rode, while many of those who did buy

tickets would purchase them in smaller quantities,

which would give the company 4/. cents for each pas-

senger of this kind. Furthermore, if commutation

tickets were sold, more people would ride, on account

of the cheap fares, so that in the end the company
would not be a loser, and might be a gainer. Judge

Seaman, however, ruled that the showing of probable

loss made by the street railway people -was sufficient to

justify the continuance of the injunction against the

city, without his going into the merits of the case, and

he issued the order to take testimony, giving each party

the privilege of naming its own commissioner in each

city. The low-fare fight in Milwaukee will now be

aired in nearly all the cities of the land.

The Milwaukee Electric Railway & Lighting com-

pany has decided to abandon the old Badger lighting

'plant on Commerce street. The machinery at that

point will be removed to a new building, brick and
stone, four stories high, which will be erected next to

the Edison power house on River street. The new
building will be used almost entirely for arc lighting.

Eventually the Pabst power house on Broadway will

also be merged into the River street plant. C.

Through the medium of the daily press the public is

now made aware of the important fact that Fannie Dav-
enport carries with her a "personal electrician," whose
duty it is to fix lights and mirrors in her dressing-room so

that she can see exactly how her magnificent attire looks

from every point of view.
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PERSONAL
The Russian Academy has elected as honorary mem-

bers Lord Kelvin and Dr. Simon Newcomb of Wash-
ington.

R. L. Weithas. long in charge of the composition on
" the Electrical World, h-ns accepted a position with How-
ard Lockwood & Co. of New York to take charge of one
of their large departments. The many friends of Mr.
Weithas in the electrical trade will be pleased to hear
of his success.

James Kirk of Piqua. O., who strung the first tele-

graph line between Baltimore and Washington, in 1844,

has been strickeu with paralysis, and is in a critical con-

dition. In the early days of telegraph construction he

was prominently identified with several companies. He
was a broker in New York city for many years.

ELECTRIC LIGHTING.
The Chicago City Railway company has sent City

Comptroller Wetherell a check for Sio.ooo in settlement

of its percentage required for the maintenance of the

electric lights along the South Side streets traversed by
the cars of the company.

ELECTRIC RAILWAYS.
A suit has been brought by all the unions composing

the Central Labor Union against the Louisville (Ky.)

Street Railway company and the General Council of the

city, asking for a prohibitory injunction to restrain the

company from operating the road, and for a mandatory-

injunction to compel the General Council to repeal the

ordinances granting the franchises to the company. The
grounds alleged are that the ordinances granting the .

franchises were illegally obtained; that the streets are ob-

structed by poles, wires, cars, tracks, mules, etc.; that no

vestibules are provided for the motormen in cold weather;

that no conductors are furnished, and that the fare

should be reduced to two cents. It is alleged that the

General Council has failed and refused to repeal the

charter of the company, and the court is asked to com-

pel that body to act. The company controls all the

street car lines of the city.

Mr. Moloney, attorney-general of the state of Illinois,

has begun proceedings against the Chicago Electric

Street Railway company, the new company whose pro-

posals for North Side traffic were noticed in the West-
ern Electrician of January 2d. The attorney-general

filed an information in the Superior Court for a quo-

warranto writ to compel the company to show by what

authority it is at work securing frontage consents from

property owners along the -proposed route. The infor-

mation alleges that Sherman D. Purnea, John Parrott

andO. W. Larson organized the company in 189s and in

June of that year procured articles of incorporation under

the name of the Chicago Electric Street Railway com-

pany. The capital stock was made $5,000,000, and the

attorney-general says that Lucius Clark, C. L. Stinson

and George Pegerfl pretended to subscribe for the stock.

The whole proceeding, it is alleged, was a pretense, and

merely colorable.

On January 4th the "Hilltop" road was opened in

Pittsburg. Pa. This line is a branch of the Pittsburg

& Birmingham Traction company's system which con-

nects the old city of Pittsburg with those districts

situated on the southern shore of the Monongahela

River. The Hilltop line runs across the Monongahela

over the Smitbfield street bridge and goes up Browns-

ville avenue, with a grade of 15 per cent. By this road

the suburb of Knoxville is reached. The line has been

in great demand because it will afford rapid transit

facilities to about 50,000 people who have hitherto been

entirely dependent upon inclines and such walking ac-

commodations as unpaved streets afforded. The Bir-

mingham Traction company operates 22 cars on the

Hilltop line. The cars are equipped with two 50 horse

power Westinghouse motors and controllers. To take

care of the increased traffic occasioned by the opening

of this line, the company has recently remodeled and

re-equipped its power house at Thirty-first and Carson

streets. This power house was equipped with gen-

erators of an older make. Three 700 kilowatt Westing-

house generators have been substituted.

TELEPHONE.
H. L. Savarien has opened a telephone exchange at

New Ulm, Minn.

Dr. W. L. Winnard, an enterprising young physician

who lives in Warsaw, 111., has adopted an original

method for extending and improving his practice. He
has built a private telephone line, connecting several

near-by towns with his office, which keeps him in con-

stant touch with his patients in the country. The line is

entirely free for the use of his patients. It is constructed

in the best manner, and the most modern instruments

are used. Six towns have been reached and 35 miles of

line have been constructed. Dr. Winnard says he will

extend the system to as many more points as soon as

work can be resumed in the spring. The telephones

are located in the principal store in each place and are

cared for by the proprietor, who is glad to do so for the

use of the line for his own business.

The Western Electric Telephone system is shown in the

blue print of the lines in Iowa. Minnesota, Wisconsin and

South Dakota, just issued by the company. It has com-

pleted the toll line from Britt, la., where the general of-

fices of the company are located, to Forest City, connect-

ing Crystal Lake and Hayfield. Aline has recently been
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constructed by this company and is now in operation
from Sioux Falls to Garretson, S. D., and the poles are
set for a new line from Luverne to Pipestone, Minn.,
and several new stations will be opened up on the line
in that vicinity during the present month. The West-
ern Electric Telephone system is a consolidation of the
lines of the Western Electric Telephone company and
the Union Electric Telephone company, with head-
quarters at Britt, la. The companies own and operate
almost 2,000 miles of toll line, connecting 183 cities,

towns and villages in the four states named. This is said
to be the largest independent toll-line telephone com-
pany in the United States.

ELECTRIC MINING.
J. M. Householder, a crippled coal miner of West

Elizabeth, Pa., who has been confined to his home for a
number of years, has invented an electric coal cutter
with novel features. The machine cuts the coal with
saws fastened to an endless chain which runs around a
wheel on a swinging arm, and is controlled by the oper-
ator. There are three different positions in which the
machine can be placed, and the work it is to do is easily

understood by the miner. Two men are required to run
each machine, one for the cutter and the other for the
drill, and it is stated that they can make 2,000 bushels
of coal ready for the shovelers in 10 hours. They under-
mine, cut the ends and drill the holes ready for shooting
it down. The machine leaves the bottom smooth, mak-
ing it much easier for the loader. It can be arranged to

cut any depth desired, and the coal cut out by under-
mining is only one-fourth cut into dust, the other three-

fourths being nut coal. The apparatus is mounted on a
truck and can be worked in a space four feet wide.

MISCELLANEOUS.
"Conventional Diagrams of Electrical Apparatus,"

was the subject announced for a lecture by D. W. C.
Tanner, before the Chicago Electrical Society for Jan-
uary 15th.

The Electrical Mechanics of Chicago have elected offi-

cers as follows: President, H. C. Horstman; vice-presi-

dent, Charles Osberg; recording secretary, E. H. Will-
iams; financial secretary, George Kaufman; treasurer,
William T. Moffit; inside guard, John Gill; sergeant-at-

arms, J. J. Dolan; statistician, Victor Paulsen; business
agent, Charles B. Quealy; board of examiners, C. B.
Quealy,

J.
D. Warren,

J.
W. Cronk, F. N. Clark, Her-

man Modine; trustees, Frank Gardner,
J. W. Quealy,

Samuel Grimblot, Thomas Crowley, R. H. Maxwell.

This curious story comes from Muncie. Ind., dated
January Sth: Last evening Ralph and Lloyd Martin,
twin brothers, aged 10, were sent by their mother to

deliver some washing which she had done. They kept
the money and went to the theater. Being afraid to go
home they stole into the electric plant of the Heat,
Light & Power company, and crawling up to a steam
pipe slept there all night. This morning N. Heffner,
the engineer, discovered them sound asleep, and, think-

ing to have a little fun by frightening them, uncoupled
the pipe and turned the steam on. The boys were hor-
ribly burned about the body and lower limbs. The
flesh peels off and both may die. Heffner is nearly
crazed with the result of his little joke.

An excellent publication which bears evidence of pros-
perity is the eighteenth annual number of the Trades-
man, published at Chattanooga, Tenn. It contains over
260 pages, and presents a complete, exhaustive and val-

uable review of the South, its resources, development
and possibilities. The special articles are from leading

thinkers, statisticians and business men. Among its

contributors are six southern governors, the chief statis-

tician of the United States census bureau, 12 journal-

ists, 20 chamber of commerce officials, such writers as

Edward Atkinson and a score or more of statistical

writers and industrial authorities in their special lines of

national and international reputation. One of the many
features is a complete directory of 5.000 of the leading

industrial plants of the southern states.

TRADE NEWS.
The works of the Consolidated Insulated Tube com-

pany, located at Lynn, Mass., were destroyed by fire on
January 3d. The company has already made prepara-

tions for rebuilding the factory.

' 'Doc" Edgar of the Dearborn Laboratory, Rialto

building, Chicago, has devised a set of cards picturing

the results of using Dearborn -boiler compounds. The
pictures tell their own story very clearly; the leading

types of boilers are all represented as in ecstacy after

being cleaned out by "the Dearborn."

Very flattering reports are received from those who
have had experience in using the Gardner die head
which was illustrated in the last issue of the Western
Electrician. Charles H. Besley & Co. of 10

Canal street, Chicago, who manufacture this device, are

well pleased with the reception accorded it by the trade.

The Mica Insulator company of New York, Chicago

and London, announces that it has removed its western

headquarters to 117-119 Lake street, Chicago, and is in

a position to fill all orders for Micanite specialties

promptly. During the last year the company has en-

joyed an increased trade in the West among the electri-

cal manufacturers, electric railways and lighting compa-
nies.

The Ferracute Machine company of Bridgeton, N. J.,

has never been so pressed to keep up with its orders as

at present, and General Manager Fred Smith reports
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that night and day work has been the rule for the last
two months. The company has large orders for stamp-
ing machinery from Budapest and the government of
China, beside increased business in this country over
last year.

The Bibber-White company of 49 Federal street,
Boston, has succeeded to the business of Bibber, White
& Co. and the New England Electric Supply company,
and will carry a full and complete line of everything
needed by the electrical and kindred interests. The
company promises the largest stock in the East, can
make immediate shipments, and will be pleased to make
quotations.

The I-T-E automatic magnetic circuit breaker is very
clearly shown in colors and low relief, on the fine calen-
dar of the Cutter Electrical & Manufacturing company
of n 12 Sansom street, Philadelphia. A large edition of
the calendar has been prepared for distribution among
the electrical fraternity, to call attention to the fact that
this circuit breaker is simple in construction and to the
claim that "it is as perfect electrically as it is mechani-
cally accurate and artistically beautiful."

Charles Blizard, manager of the New York office of
the Electric Storage Battery company of Philadelphia,
has a large amount of prospective business on hand and
reports the outlook exceedingly bright. Although a
large business was done in 1S96 over that of the previous
year, the present one promises to show a like increase
over the last year. Mr. Blizard has been identified with
the Electric Storage Battery company for several years,
and is widely and favorably known in the electrical
trade.

Vallee Bros. & Co. of Philadelphia, Pa., have recently
located in new quarters at No. 625 Arch street, which
have been specially fitted up for their business, and have
a depth of 170 feet and a width of 32 feet. Business
and private offices have been placed near the rear oE the
store, while the front and basement are occupied with a
stock which it would seem could fill the wants of any-
one in the electrical line in Philadelphia. It was only a
few years ago that Vallee Bros, started in a very modest
way, and by push and square dealing their present suc-
cess was attained.

In a suit brought in the United States Circuit Court
of Maryland by A. G. Davis against the Chesapeake &
Potomac Telephone company for infringement of patent
No. 223,96s granted to J. H. C. Watts, the court has
rendered a decision in favor of the plaintiff and holds that
the switchboard pin used by the Chesapeake & Potomac
Telephone company in its exchanges in Baltimore and
Washington, D. C, is an infringement on Watts' patent.
This is said to be a victory for the Viaduct Manu-
facturing company of Baltimore against the Western
Electric company.

The Mansfield (O.) Tempered Copper company makes
fine brass and copper castings for electrical purposes.
The company directs especial attention to its commu-
tator bars and makes a liberal proposition in cutting
slots free of charge. Of its tempered copper castings
for this purpose the company says: "For density and
purity they cannot be excelled. We use nothing but
pure ingot copper of the highest grade, and guarantee
every bar to be true to gauge, and solid throughout. Our
process of tempering is new, and is so perfect in results

that blow-holes or imperfections of any kind below the

surface cannot exist, no matter what the shape of the
casting may be."

Possibly the friends of A. C. Bunce and W. E. Don-
ley will be surprised to learn that they have formed a

partnership, and will do business hereafter under the
firm name of Donley & Bunce, with offices at 1141 Mo-
nadnock building, Chicago. The reputation of these two
gentlemen as popular and successful salesmen has al-

ready secured them a number of excellent connections,
as, for instance, the Westinghouse Glass factory, the

Sawyer-Man Electric company, Chicago Insulated Wire
company, Western Gear company, Turner Brass com-
pany, Diamond Electric company, while others are in

prospect. Donley & Bunce ought to make a combina-
tion hard to beat, and their orders thus far seem to indi-

cate a successful business career.

For a firm of such ripeness of years, the Jewell Belt-

ing company of Hartford, Conn., has a large amount of

juvenile sprightliness left, and in fact it would seem that

age rather added to its pushing abilities. After the fire

of the Newark Electric Light & Power company, at

which all of the apparatus was destroyed, a telephone

order was sent after midnight to the Jewell Belting com-
pany for belting which weighed two tons, provided it

could be delivered at Newark not later than five o'clock

on that day. Under the direction of Treasurer C. E.
Newton, at 10 o'clock the belting of various sizes was on
its way to New York, where it was received by C. A.

Ainsworth, manager of the New York office of the Jewell
Belting company, and by teams taken to Newark, where
it was delivered on time, much to the satisfaction of the

purchasers.

Paint is a material that must be used by electrical

companies as well as by others, and Dixon's silica-

graphite paint is recommended for metal or woodwork,
telegraph and trolley poles, smokestacks, boiler -fronts

and iron construction work of buildings. Its durability

is one of its chief advantages. In a recent pamphlet
the Joseph Dixon Crucible company of Jersey City

states that the Consolidated Traction company of New
Jersey has long been a user of Dixon's silica-graphite

paint. At one time it painted one of its immense car-

stable roofs with this paint, and another one with a

metallic paint that is largely advertised, and awaited re-
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suits. The directors of the company finally decided

unanimously that Dixon's silica-graphite paint is by all

odds not only the best but the cheapest paint, and that

hereafter it should be used entirely for all their roofs

and the iron work of their other buildings.

BUSINESS.
The Metropolitan Electric company of Chicago re-

ports large sales of of telephone supplies, of which it

carries a full line.

Eugene Munsell & Co., miners and importers of mica,

Chicago, announce that they have moved into their new
quarters at 117-119 Lake street. The increased facili-

ties for handling western business will enable them to

carry a larger stock of mica and drop forged copper seg-

ments, and thus place them in a position to fill all orders

promptly.

J. H. Astruck, representing the Electric Arc Light

company of New York, has just returned from a western

trip, and reports having closed some large contracts for

"Pioneer" enclosed arc lamps. He found a somewhat
improved tone among the dealers in some sections and
is encouraged to expect a good finish to a very prosper-

ous season for the "Pioneer." The New York shoe

house of Cammeyer & Co. decided in favor of the "Pio-

neer" enclosed arc lamp for its entire new building,

Sixth avenue and Twentieth street.

Notwithstanding the advance in the selling price of

the standard makes of lamps, explained by the state-

ment that the manufacturers have been operating under
an actual loss for the last two years, the Electric Appli-

ance company reports that the sales of Packard lamps
have increased since the time of the advance, showing
that its customers appreciate a good thing, and are will-

ing to pay a fair price for a first-class article. The

Packard lamp business has always been a very satisfac-

tory part of the Electric Appliance company's trade.

H. McL. Harding, general sales agent for the Walker
company, is receiving congratulations upon the an-
nouncement that John Jacob Astor has just concluded a
contract with the Walker company for an electric plant
for the New Waldorf hotel on Fifth avenue, New York.
The apparatus in the present Waldorf will be taken out

and a new plant installed suitable for doing everything
necessary in the enlarged hotel, which will be more
than double its present size. The Waldorf system will

be one of the largest isolated plants in the world, it is

said.

Morris, Tasker &Co. of Philadelphia report that the
past year has shown much better results than was
anticipated in their trade. This concern has made a
specialty of wrought iron and steel tubular poles which
are in use in England, Egypt, Africa and Australia. In
America of course the poles are seen in all leading

cities. To no one, probably, is due more credit for the

push and vim shown in placing this company so well in

the lead in this line of business than to Secretary H. C,

Vansant. Although this company is old in years, being
established in 1821, it was never more vigorous than at

present.

The following is the list of machinery shipped by the

American Engine company, Bound Brook, N. J., during
the month of December, 1896: Sixty horse power
American-Ball engine to the Scranton Truth; 50 horse
power and 12 horse power motors to the Western News-
paper Union; 100 light dynamo to the Chattanooga
Daily Nezus; 60 horse power American-Ball engine to

the Albany Journal; five horse power motor to the Ga-
zette Publishing company; 12 horse power motor to the
Toledo Blade; 12 horse power motor to the W. D. Boyce
company; nine kilowatt dynamo to the Age-Herald
Publishing company; nine kilowatt dynamo to the Dayton

Journal; three horse power motor to the Indianapolis
Sun; 75 kilowatt dynamo to the Inquirer company; three
horse power motor to the Harrisburg Telegram; nine
kilowatt dynamo to the Jarecki Manufacturing company;
100 horse power motor to the Boston Herald.

The vertical engines being built by the Ball Engine
company for electrical service have been received with
great favor by those who appreciate merit and good work-
manship in an engine. Since October 1st last the works
have been running till 10 o'clock every night and part of
the time all night, on account of several large contracts
received for vertical engines.' Some of these orders are
just being completed. Among them is a 400 horse
power vertical cross-compound engine arranged for di-
rect connection to a 225 kilowatt Siemens & Halske
generator, which was shipped a few days ago to the
Nicopal Mariopol Mining & Metallurgical company,
Mariopol, Russia, and will furnish electric power to
various machinery in the steel works of the Russian
company. The company will ship in a few days to the
Chicago Public Library four 200 horse power vertical
cross-compound and one 100 horse power vertical tan-
dem-compound engines, each engine 'being direct-con-
nected to two General Electric machines. The form of
arrangement and the details of these engines are entirely
new, and the plant when erected will be a very com-
plete one. Besides these there are building in the works
at present one 400 horse power vertical cross-compound
engine and one 150 horse power vertical cross-com-
pound engine for the Schoenberger Steel company of
Pittsburg, Pa., each of which is direct-connected to

Siemens & Halske generators, and for the Apollo Iron &
Steel company of Apollo, Pa., one 150 horse power ver-
tical cross-compound engine direct-connected to a Gen-
eral Electric alternating lighting machine, both the
dynamo and exciter being driven from the shaft of the
engine and arranged on the same base with the engine.

ILLUSTRATED ELECTRICAL PATENT RECORD.
574,370. Manufacture of Incandescent Electric Lamps.

Thomas B. Atterbury, Pittsburg, Pa. Application

filed December 18, 1894.

The method of making incandescent lamps consists in

cementing an underground perforated stopper in the lamp
by vitrifiable enamel or cement, and then heating to vitrify

the enamel.

574,377. Electric Railway Trolley. Edward M. Bent-
ley, New York, N. Y. Application filed July 28,

An electric railway contact device, of a laterally movable
and pivoted arm, carries a wheel or roller at its outer end ;

an actuating spring for the arm is attached to a relatively

stationary part, and an intermediate connecting device be-

tween the spring and arm is adapted to move laterally with
the latter.

574,388. Electric Propulsion of Vehicles. William A.

Butler, New York, N. Y. Application filed March
19, 1S95.

The inveation embodies a vehicle traveling on a track or
way, a yielding elongated collecting shoe carried by the
car, a distributing conductor, supports therefor arranged
above the track, the conductor being insulated between
such supports, a contact roller mounted to rotate upon a
fixed shaft, whose support is electrically connected with
the distributing conductor, and contact brushes attached to

the shaft within the roller and rubbing against the interior
face of the roller.

574,417. Secondary Battery and Process of Forming
Same. George W. Harris and Richard J. Holland,

New York, N. Y. Application filed January 30,

1896.

The process consists in subjecting lead plates to the
action of an electric current in an electrolyte or bath com-
posed of magnesium sulphate, sulphuric acid, acetic acid and
magnesium acetate, and afterward subjecting the thus
partly formed electrode to the action of an electric current
in another electrolyte composed of dilute sulphuric acid and
an acid sulphate.

574,430. Subway Conduit. Willbur H. Johnston, St.

Louis, Mo. Application filed August 15, 1896.

The combination of a cable duct, a guideway located
therein, a carriage adapted to travel in the guideway,
means for imparling longitudinal motion to the carriage, a

second cable duct disposed parallel to duct, an arm or pro-
jection extending from the carriage into duct, to which arm
a conducting wire that is to be drawn through the duct is

adapted to be secured.

574o36- Electrically Heated Sad-iron. William S.

Hadaway, Jr., New York, N. Y. Application filed

April 7, 1896.

This is a flat or sad-iron having a plane smoothing surface
Dunded by a base-line and two side lines, in outline ap-Dounaea Dy a oase-nne ana iwo siae lines, in outline ap

proximating a triangle combined with' insulating materia
and an electric heating conductor composed of helical cor

574.537- Automatically Controlled Electric Oven. Will-
iam S. Hadaway, Jr., New York, N. Y. Applica-
tion filed May 4, 1S96.

In an electric heating device there is the combination of
a surface to be heated, an electric conductor in sections
located in proximity thereto, a series of fixed contacts re-
spectively connected to different points m the sectional
conductor, a contact movable across the surface of the fixed
contacts, an engaging point on the movable contact, a radial
arm in position to engage the point but capable of inde-
pendent movement, a thermal motor device and separable
gearing connecting the motor device and radial arm,
whereby the arm maybe set and the extent of free move-
ment thereof may be varied.

Issued January 3, iSoy.

574,565. Electric Meter for Alternating Currents. Gran-
ville F. Packard, Fort Wayne, Ind. Application
filed October 26, 1896.

A rotary armature is arranged in inductive relation to an
energizing field of force, as shown, and is provided with a
plurality of radial retarding devices so arranged relative to

the field as to have induced upon their surfaces eddy or
vortex currents whose field is opposed or repelled by the
inducing field, thereby producing rotation.

NO. 574.4*7-

574,579. Circuit for Annunciators of Telephone Lines.

Charles E. Scribner, Chicago, and Frank R Mc-
Berty, Downer's Grove, 111. Application filed May
14, 1S96.

One claim is given: The combination with a telephone
line equipped at its sub-station with a generator of signal-
ing current, and at its central station including a spring-
jack switch, and the magnet of an annunciator adapted to
display its indicator when traversed by current, of a local
circuit including the winding of the annunciator or a por-
tion thereof, and separable contacts of the spring-jack to-

gether with a source of current, and switch contacts con-
trolling said local circuit adapted to be closed together
when the armature of the annunciator is attracted.

574,632. Electric Railway. William M. Schlesinger,

Philadelphia, Pa. Application filed October 12,

A feature is a current collector haviDg two contact shoes
arranged at an angle to one another and secured to a slid-

ing bar or plunger, and spring actuating devices for moving
the plunger and shoes in the direction of the length of the
plunger.

574,642. Telephone Switchboard. Henry J. Swarts,

Knoxville, Tenn. Application filed December 24,

1895-

This switchboard comprises a table having a central
opening, permitting an operator to be stationed therein,

the arms radiating therefrom, and the annunciator boards
adjustably mounted on the arms.

574,654. Telephone Receiver. Russell S. Barnum,
Chicago, 111. Application filed April 3, 1896.

A magnet-supporting bridge is placed at the end of the
receiver case adjacent to and parallel with the diaphragm,

and screws are inserted into the ends of the case beneath
the bridge, so as to form rests or stops therefor.

574,669. Electric Clock. Charles M. Crook, Chicago,
111. Application filed December 12, 1895.

The electrical feature consists of the electro-magnet and
its armature, the lever which carries the latter having an
abutment adapted to operate against the cam, and having
an arm adapted to be stopped by collision with the frame
in the movement caused by the attraction of the magnet for
the armature, one of the colliding parts having an adjust-
ment screw by which the collision may tend, with respect
to the approach of the armature to the magnet poles and of
the abutment to the end of the cam-track, whereby the
armature may be prevented from contact with the poles,
and the abutment prevented from giving a blow to the cam.

574,707. Automatic Telephone Exchange System. Law-
rence G. Bowman, New York, N. Y. Application
filed July 18, 1S96.

An automatic telephone system is described, comprising
a plurality of subscribers' lines and a central office, having
a revoluble drum for each of the lines, the drums being
provided each with peripheral contact plates correspond-
ing in number to the subscribers' lines, connections be-
tween the subscribers' lines and their respective contact-
plates on the drum, and a second connection from each
subscriber's line to its respective drum, and means for
moving the connection relative to the drum to engage the
contact plates thereof successively and cut its line into cir-
cuit with a second line.

574-739- Electrical Measuring and Indicating Appa-
ratus. John F. Kelly, Pittsfield, Mass. Applica-
tion filed June 16, 1896.

A vibrating needle and stationary quadrants are sepa-
rated from each other by a wall of insulating material.

574,828. Insulator. Benjamin D. B. Smock, Wicka-
tunk, N. J. Application filed March 10, 1896.

An insulator consisting of a body portion with an opening
to receive a wire and a ribbed wedge adapted to be inserted
to hold the wire therein.

574,843. Method of Electrolytically Uniting Glass Tiles
"

Into a Body. William H. Winslow, Chicago, 111.

Application filed November 2, 1S96.

The method of forming tile sections into a body consists
in bringing the several sections nearly together edge to
edge, but with an open space between such edges interpos-
ing a foundation cathode electrical conductor between
such edges, but so as still to leave a space to be filled be-
tween such edges, then subjecting the whole to the process
of electro-deposition while the parts are in such position,
and thus depositing a homogeneous mass of metal between
the tile edges until the tile edges are permanently secured
together by the engagement of the conductor and mass of
deposited metal with each other, and with the tile between
the edges thereof,

574,846. Fluid Pressure Regulator. Edgar H. Free-
man, Rochester, N. Y. Application filed July 16,

1894.

There is the combination with the motor and pump, of a
pivoted switch-arm, a pivoted crank-arm, a spring connect-
ing the two on opposite sides of the pivot, a set of three elec-
trodes so arranged that the switch rests in contact with all

three when it is partially turned down, a fourth electrode
so arranged that the switch rests in contact with all four
when turned fully down, and electrical connections con-
necting the electrodes with a battery and the motor.

574,856. Electric Alarm Device. George V. Trott,

Chicago, 111. Application filed April 10, 1896.

The first claim is given: In a circuit-controlling device
for electrically operated alarms, the combination with a
plurality of possible contacts through which the circuit is

open, of an adjustable member adapted to close the circuit
through any one of the said contacts, and a rotatabie con-
tact piece adapted to prevent the actuating current fr-oro

being transmitted to the alarm when the said contact-piece
is in^ single adjusted position during its rotation-
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John M. Roach.
As an illustration of the possibilities of advancement

in street railway work inlarge cities and as anexampleof

what may be accomplished by well directed, intelligent

application and industry, the career of John M. Roach of

Chicago serves as an object lesson. To his own individ-

ual efforts can be attributed his rapid advancement. He
entered the street railway business 25 years ago at the

bottom of the ladder, without influential friends to assist

him or any advantages whatever except those of his own

making. To-day he is at the head of a system of street

railways, the magnitude of which was beyond the dreams

of those engaged in that field in 1872. It was on October

7th of that year that Mr. Roach secured a position as con-

ductor on a street car of the North Chicago City Rail-

way company. He was 21 years of age at the time and

had seen a good deal of the world, as he had a roving dis-

position and in early life had gratified this

propensity to travel; but he was also of an oD-

serving turn of mind, and as a result of his ex-

perience he had acquired a fund of information

that proved of great value to him in later years.

Wherever possible he improved his knowledge

of machinery and made a special study of the

development and utilization of power.

At that time power transmission as known

to-day was not thought of, but in all the work

along that line Mr. Roach was greatly inter-

ested. It is scarcely necessary to say that he

has kept in touch with the advancement that

has been made up to the present time, and that

he is thoroughly familiar with the merits and

failings of the respective systems. But it is not

for bis knowledge of machinery and mechani-

cal power alone that he has gained distinction.

His success in handling men has been remark-

able throughout his connection with the street

railway development of Chicago. There are

io,odo men on the pay-roll of the system

which is now under Mr. Roach's management,

and, according to his statement, "they feel

absolutely secure in their positions as long

as they perform their duties satisfactorily."

This is the explanation he gives of the suc-

cessful manner in which the system has been

conducted.

An idea of the growth of the street railway

business in Chicago can be gained from a com-

parison of the condition of the business when

Mr. Roach secured employment with the

North Side company 25 years ago and the

transportation facilities of to-day. In 1872

the North Side company operated 26 cars.

Such service as was then considered sufficient would

not be tolerated to-day. There were very few lines; the

mileage was small, and, of course, the trips were not

frequent. At that time horse cars were depended upon,

and consequently the accommodations were poor.

After a short term as conductor Mr. Roach was made

cashier of the North Side company. When Charles

T. Yerkes secured control of the property he at once

recognized Mr. Roach's ability and retained him in the

service. With the extension and development of the

Yerkes system Mr. Roach's duties increased, and when

the time came for the introduction of mechanical power

to supersede the old horse cars the knowledge he had

acquired upon this subject proved valuable to the com-

pany. After the cable had been introduced upon the

Clark street line, Mr. Roach gave personal supervision to

every detail of operation, and when the cross-town and

feeder lines were equipped electrically these too received

his personal attention.

Upon Mr. Parsons' retirement from the West Chicago

Street Railroad company this property was also placed

under Mr. Roach's management, and to-day he may be

"

said to be the active manager of one of the most import-

ant railway properties in the world—the Yerkes system

of street railways in Chicago. An idea of the magnitude

of the financial interests involved can be gained from an

article on another page of this issue in which the annual

reports of the principal companies are summarized.

Although Mr. Roach is financially interested in all of

these corporations and is a member of the boards of di-

rectors of the several companies, it is in his capacity as

a practical street railway man—that is, through his

identification with the construction and operation of the

roads rather than in shaping their financial policy—that

he is most widely known. In this capacity he is prob-

ably one of the best known men in the street railway

world. He is second vice-president and general manager

of the North Chicago Street Railroad company, general

manager of the Chicago Electric Transit company, gen-

eral manager of the North Chicago Electric company,

general manager of the North Side Electric company,

vice-president and general manager of the West Chicago
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Street Railroad company, and this latter position carries

with it the management of all the small suburban and

feeder companies that contribute to the Yerkes system.

It is a noteworthy fact that while it is true that from the

day Mr. Roach entered the street railway business his

advancement was rapid, it is equally true and even more

remarkable that in all that time he has never pressed

his claims for preferment. Every advancement and

promotion came unsolicited, and in his 25 years' experi-

ence he never asked for an increase of salary. The

value of his services to the company in every case won

his promotion.

As has already been stated, the Yerkes system employs

10,000 men. It operates 57 miles of cable road and 4S0 miles

of overhead electric trolley lines. Power is supplied for

operating the 2,000 cars employed on this system from

n stations, and the capacity of these plants is 50,000

horse power.

After -the cable had been introduced in Clark street

and while the people living along the routes operating

horse cars were clamoring for quicker service, the preju-

dice against overhead electric wires was so great tlfet

the possibility of introducing the trolley system was

scouted. In all this time the management of the Yerkes

system made no attempt to substitute the trolley for the

horse car. On the contrary, every other form of

mechanical power that could be utilized for street-car

propulsion was tried. Storage batteries were at that

time the hope of the opponents of the trolley, but when a

car was brought-to this city from New York by the Ac-

cumulator company it was found that the storage battery

had not reached the point where it could be considered

commercially successful. The underground trolley sys-

tem was also given a trial, and this, like the accumulators,

proved a failure. Then gas motors were imported, but

numerous objections were raised by the people where the

experiments were being conducted, and this plan was dis-

continued. Then came the Connolly motor and the

"soda motor," neither of which proved equal to the re-

quirements of the service. All of these experiments

were conducted under Mr. Roach's personal supervision

When they had all failed, the people of the North Side

became convinced that their only hope for

good service was in the overhead electric trol-

ley system, and sufficient influence was brought

to bear upon the council to secure the neces-

sary permission for changing the power. Mr.

Roach, it may be said, is a firm friend of the

trolley, and has always believed in its ultimate

triumph.

Personally Mr. Roach is an affable gentle-

man and he has many warm friends in the

street railway business. In spite of the ex-

acting nature of his duties he finds time for

social enjoyment, and he devotes some thought

to public affairs. He is still a young man,

having been born January 30, 1851. His

birthplace was Marietta, Ohio, but he is a

thorough Chicagoan in the best sense of the

word.

Northwestern Electrical Asso-
ciation.

This week's 'meeting' of the Northwestern

Electrical association, like all former gather-

ings of this organization, awakened interest

among central station men throughout the

district from which the association derives its

support. The members have not lost their

enthusiasm for their organization, it is evident,

from the expressions received by those in

charge of the arrangements for the Milwaukee

convention. Many of those who gave assur-

ance of their intention to attend this week's

meeting had not been present at some of the late

conventions, and this is taken as an indication

of renewed interest in the movement, which is

of course very gratifying to the management.

George Cutter promised that Chicago would send its

usual delegation with a few additions to the list.

Among the events of the winter meeting is the election

of officers for the ensuing year. An effort will be made

to induce Mr. Mercein to continue in the office of secre-

tary. His services to the association have been very

highly valued by all who have had occasion to avail them-

selves of the information collected upon the subject of

municipal operation of lighting plants and other subjects.

The programme prepared by the committee includes

the reading of the following papers, to be followed by

general discussion:

"Incandescent Lamps," F. S. Terry, Chicago.

"Protective Devices for Transformers," H. C. Wirt,

Schenectady, N. Y.

"Gaseous Fuel as a Means of Cheapening Electricity,"

Nelson W. Perry, New York.

"Transformers," O. M. Ash, Elkhart, Ind.

"The Garfield Park Electrical Plant," Foree Bain,

Chicago.
"Rbntgen Ray Phenomena" (illustrated), Caryl D.

Haskins. Boston.
"Electrical Construction Affecting Insurance," George

S. McLaren, Milwaukee.
"Safety Devices for Electrical Circuits," Professor

W. M. Stine, Chicago.
"Electrical Supplies," W. W. Low, Chicago.
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Electric Interlocking System.
An interesting application of electric interlocking has

recently been installed at the crossing of the Illinois

Central and the Baltimore & Ohio Southwestern rail-

roads at Edgewood, Illinois, which has a number of novel

features giving promise of successfully meeting the

problems of an interlocking mechanism by the use of

electric power without the assistance of any other power.

The plant has 18 levers, six of which control switches,

eight operate home sigoals and four control distant sig-

nals. This apparatus was put into service November

24th, and it is reported to be working satisfactorily.

A dynamo of 1.5 kilowatts capacity driven by a three

horse power Van Duzer gasoline engine develops the

electric power for operating this plant- The dynamo is

supplemented by a storage battery of 55 cells, having a

capacity of 100 ampere-hours. The addition of the

storage battery makes it unnecessary to run the engine

more than about one day of 10 hours in the month for

such a plant as the one at Edgewood.

The manual electric switches located in the tower for

controlling the movement of the track switches consist

of two distinct single-pole, double-throw switches con-

nected to one handle, but insulated electrically from the

lever and from each other. These are shown in the ac-

companying illustration, which is reproduced from the

Rail-way Review. A two-pole, two-throw, pole-chang-

ing switch is connected to the rail switch operating

mechanism, and is operated automatically by it. Two
wires are led out from the tower to each switch, one for

reversing it and the other for putting it into the normal

position. One wire runs to each signal, and a common
return wire leads from all the switches and signals in

one direction back to the tower. To the signal operating

wire, while the other terminal may be connected at

pleasure with either of the leading-out switch or signa'

wires.

Everything being in normal position, if a switch oper-

ating lever be reversed, acircuit is formed including the

generator and the corresponding switch operating mo-

tor through the reversing wire and the return wire.

After the rail switch has made its complete movement,

and is locked, this circuit is broken automatically by the

reversal of the pole-changing switch and a new circuit

established including the switch operating motor and

one of the releasing magnets through the normal wire

and the return wire, and independent of the generator.

The momentum of the armature of the motor causes it to

rotate after its connection with the generator is broken.

This rotation generates a current which flows through

the coils of the releasing magnet and serves the double

purpose of lifting the latch that holds the releasing bar

and of stopping the rotation of the armature of the motor

without jar to the mechanism. It is found that four

revolutions of the armature are sufficient to do this,

while 48 revolutions are employed in moving and locking

the switch. Obtaining the currents for releasing the

locking from the motion of the switch motor makes the

appliance absolutely safe as regards locking and indicat-

ing, as no current can be generated in the circuits em-

ployed for these purposes until the switch is completely

home and locked. The connections are extremely sim-

ple, as the same wires that carry current for operating

the switch are used to carry the currents which operate

the releasing magnets.

In the reversed position of the signal operating lever

the signal wire is connected to the generator and a cur-

rent flows through the signal operating motor until the
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lever only one single-pole, double-throw electric switch

is connected. To each of the switch and signal levers an

interlocking bar is rigidly connected. These bars are

interlocked with one another in the same way as that

employed in mechanical interlocking. But in addition

to these primary bars, secondary bars are placed above

them having flexible connections with the primaries.

The secondary bars are prevented from making a com-

plete movement in either direction by electro-magnetic-

ally controlled latches which hold them until the switch

has made its complete movement. The flexible connec-

tion, however, permits the primary bar to make a com-

plete movement at first. The primary bar might be

called the locking bar and the secondary the releasing

bar. The current for energizing the latch operating the

magnet, or releasing magnet, as it may be termed, is

derived from the switch operating motor after the track

switch is completely home and locked.

In the normal position of the switch operating lever

one of the electric switch bars connected to it, which

may be called the normal bar, connects the generator

with the normal wire, and the other switch bar, which

may be called the reversing bar, connects the reversing

wire with the return wire through one of the releasing

magnets. In the reversed position the reversing wire

is connected to the generator and the normal wire

through the other releasing magnet to the return wire.

In the normal position of the automatic pole-changing

switch one terminal, which for the sake of distinction is

termed the positive, of the switch operating motor arma-
ture is connected to the reversing wire, and the negative

terminal is connected to the return wire through the

field coils. In the reversed position of *he pole chang-
ing switch the negative terminal of the armature is con-

nected to the normal wire and the positive terminal with
the return wire through the field coil. Oneterminal of

the generator is permanently connected to the return

arm is brought down to the safety position, when it is

automatically interrupted by a circuit breaker connected

to the signal arm. The circuit breaker is shunted by a

magnet of high resistance and the current is maintained

through this magnet which presses a brake shoe on a

drum connected to the mechanism, and holds the signal

to safety without using the heavier current required for

operating the signal motor. When the signal lever is

put normal the signal wire is connected to the return

wire through a releasing magnet This forms ~a closed

circuit including the signal motor and the releasing mag-

net, and the current generated by the rotation of the arma-

ture actuated by the counterweight energizes this mag-

net and releases the locking. This current serves another

purpose also; that of retarding the fall of the counter-

weight. It does not, however, detract from the effective

pull of the counterweight, because if the current could

become strong enough to stop the weight, then the arma-

ture would stop and the current would cease. It only

prevents the counterweight from acquiring too great a

momentum.
Two arms on one post and governing two conflicting

routes may be operated with one motor by rotating the

armature in either one or the other direction, and us;.ng

a pawl and ratchet mechanism for making the rotation ef-

fective on either one or the other of the signal blades.

The direction of rotation is determined by a specially

designed polarized pole-changing relay. The two signal

wires, one wire being required for each arm on the post,

are also used for conveying current to the relay, which

effects an important saving in wire. The two correspond-

ing signal operating levers, since one must necessarily be

in the normal position when the other is reversed, to-

gether act as a pole changer for the relay referred to.

The methods of operating the different parts of the ap-

paratus and of controlling the locking have been reduced

to a system which precludes the chance of error from

carelessness or derangement of anyof the parts and adapts

the mechanism to a plant of any size and in any location.

As the power is transmitted through small wires, which

do not move themselves and may be hidden away under-

ground or otherwise disposed so that they will be out of the

way, this plant has a much neater appearance than the

well-known mechanical machines. The expense for

power is almost insignificant and will probably not ex-

ceed one dollar per month for this plant, consisting of

eight switches and 12 signals. An important feature of

such apparatus lies in the fact that no care need be taken

to drain the connections between the tower and the

switches and signals. This will be appreciated by those

who have had the responsibility of keeping mechanical

plants in operation during the winter time, especially

those which are located upon low ground. The motors

used for this work are of the Crocker-Wheeler type;

those for the switches being one-quarter horse power

and the signal motors one-sixth horse power.

J. D. Taylor of Chillicothe, Ohio, designed the system

under the direction of the Taylor Switch & Signal com-

pany: The work of installation was carried out under

the supervision of W. J.
Gillingham, Jr., signal engineer

of the Illinois Central Railroad company..

Auxiliary Telegraphy.'

By Dr. I. Kitsee.

Telegraphy in the last score of years has made such -

rapid progress that it is hardly possible to increase the

capacity of a line wire, or to facilitate the ease with
which messages are transmitted or received.

We have quadruplex and multiplex systems. We
j

can send a number of messages in opposite directions;

but we cannot, if the terminals of a line are used for

transmitting or receiving one kind of messages, transmit
messages from and to intervening stations of such line

without inierfering with the telegraphic communications
of the terminal offices. And the lack of' a system per-
mitting communication between intervening stations, at

one and the same time, when the line is being used by
the terminal offices, is generally a great source of incon-
venience, but especially so on such lines running along
railways, where tne general business of the telegraph

'

company must give preference to the business of the
railway company. On such lines it very often happens
that the main offices have to suspend business altogether
for a considerable length of time in the midst of the
busiest part of the day because the intervening railway
stations have to exchange messages about some more or
less important point pertaining to the railroad service.

The device which I will describe to-night is designed to

overcome this difficulty.

We will assume of have represented two telegraphic

stations equipped with the Morse system, the sounders,
and also with the auxiliary system, both stations joined
together through wire resistance of 2,500 ohms, equal to

about the resistance of the ocean cable. The first re- •

quisite of such device to be worked from intervening sta-

tions at one and the same time, when the line is used by
;

terminal stations, is that there shall not be inserted in •

the line large resistance or batteries, or other generators-
of electricity which may come in conflict with the bat-

J

teries of the terminal stations. The second requisite is

that the current transmitted from the main stations

shall not actuate the receiving or sending instruments of :

intervening stations, and vice versa. The third re-

1

quisite is that the current used from intervening stations
shall not be of too high a potential, so as not to injure
the insulation with which common lines are provided.
It must also be understood that no additional connec-
tions shall be introduced between line and ground.

It is believed that the "auxiliary telegraph system"
about to be described answers all of these requirements;
also, it has the great advantage that it is in itself a
duplex, allowing the sending of messages in opposite
directions simultaneously.

Generally considered, the equipment of the auxiliary

system consists of a sending device, consisting of a
small alternating dynamo, or, if such be not at hand, of
a mechanical alternator, in connection with some bat-

teries in the circuit, in which is placed a sending key and
the primary of a converter. The secondary of this con-
verter is connected in series with the line, and the ter-

tiary of this converter is locally connected with the
vacuum globe, which acts as a receiver. The.primary,
as well as the secondary of the converter, should be a low
resistance one. The tertiary coil should be wound in

such manner as to increase the electromotive force to an
extent necessary for producing the glow in a vacuum
globe.

Each of the stations, the sending as well as the re-

ceiving station, is also provided with a second primary,
connected in series with the first primary. This second
primary is placed into a coil equal in its inducing capa-
city to the tertiary first sponen of. The terminals of

this coil, which I call the second or opposing tertiary, .

are connected in opposition to the first coil with the re-

ceiving vacuum globe. This second series of coils is =

necessary for the duplexing of the system.
.Hollowing is a short description of the mode of send-

ing messages according to this auxiliary system:
At the sending station the operator connects his first

primary coil through his sending key with the source of

electricity. With the aid of this key he sends through

i. Read before the electrical section of the Franklin Institute,
Philadelphia, November 25, 1896.
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his primary coil currents of electricity. These impulses,
which are alternating, induce impulses in the secondary,
corresponding in time to the time of the flow of im-
pulses in the primary. It will be understood that the
operator, in opening and closing the key once, does not
send a single impulse only through the primary, but a
series of impulses, the flow time of which corresponds
with the closing time of the key, a dot with its short
closing time sending impulses through the primary for a
shorter period than a dash with its longer closing time.
As far, therefore, as the operator is concerned, he has to

manipulate the key as if the current flow were a constant
and not an alternating one. •

These alternating impulses in the primary induce al-

ternating impulses in the secondary. These impulses
travel over the line, wire or cable, and through the sec-

ondary inserted in the line at the receiving station. We,
therefore, have as a result of the sending of a message
traveling over the line rapidly alternating impulses of

such short duration that the other, i. «\, Morse or simi-

lar sending or receiving instruments, depending, as they

do, on the movement of the armature of an electro-mag-

netic device, cannot respond and remain practically un-
affected by the flow of these impulses. As around each
of the secondary coils, sending as well as receiving sta-

tion, the tertiary coil is wound, it follows that the alter-

nating impulses, traveling through the secondaries, will

induce alternating impulses in the tertiaries, and as the

coils are wound to the necessary high potential, the

generated tertiary impulses will, if the terminals of the

coils are connected to a vacuum tube or device similar

in its action, produce in said tube or similar device a
glow, corresponding in time to the time of the electric im-

pulses generated through induction—shorter glow-time
for dot and longer glow- time for dash.

The office and function of the second primary coil

has, so far, not been taken into consideration, and if

this system is used only as a simplex one, then the ad-

dition of this coil is not necessary; but as set forth

above, the object is to con-triplex or duplex the auxiliary

of telegraphy, and the prime conditions to be fulfilled-in

practically carrying out the metnod of simultaneous
transmission in opposite directions are:

(1) That the receiving instrument at the home sta-

tion shall remain entirely unaffected by the movements
of the transmitting key at that station, while at the same
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time it shall remain free to respond to the currents

transmitted by the key at the distant station.

(2) If this induced system shall be used in conjunc-

tion with the usual receiving and sending instruments,

which are liable to be opened just at the time of trans-

mission with induced currents, that the same currents

shall always be provided with an uninterrupted passage

to the ground, at the home station as well as at the dis-

tant station.

To fulfill the first condition is the office and function

of the second primary coil. This coil is so wound or

connected to the source of current that the alternating

impulses flowing through it are capable of inducing in

the second tertiary coil impulses of opposite direction

from the impulses induced through the action of the

secondary coil in the first tertiary.

The necessary adjustment of the inducing influence

of one coil on opposing coil can be accomplished:

(1) Through the operation of a rheostat, through the

action of which more or less resistance can be thrown

into the circuit of the second primary; or,

(2) The second primary can be partially withdrawn
from the inner space of the second tertiary.

Supposing now, the adjustment being perfected, the

operator at one station is transmitting a message to the

second station.

In depressing his key he sends a multitude of impulses

through the primary, inducing thereby a multitude of

impulses in the secondary, which multitude of impulses

will induce tertiary impulses in the tertiary coil, and
will flow over the line into the secondary of the second

station, inducing impulses in the tertiary of the receiv-

ing station.

Ordinarily, the receiving instruments of both stations,

the receiving as well as sending, would answer; but as

the depression of the key at the sending station also

sends, simultaneously with the sending of the impulses

through its first primary, impulses starting at the same
time and at the same frequency through its second pri-

mary, and as the inducing effect of such impulses is op-

posite from the induced impulses flowing through its

first primary, it follows that both the influence of the

first and second primaries on its teritary are neutralized,

and that therefore the receiving instrument at the send-

ing station will not respond.
The proviso of an uninterrupted passage for the in-

duced current is fulfilled by shunting the key and instru-

ment of the Morse, or similar devices, through a con-

denser.

As stated in the introductory remarks, the alternating
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current flowing over the line is of such low potential that

it would not affect or injure the insulation of a subma-
rine cable, and it is believed that it can be used with im-
punity on cables as well as land lines.

In conclusion it can be said that the tests of the chief
electrician of one of our foremost telephone companies
have established the fact that the leakage and induction
from a line traversed by the currents of the auxiliary

are not greater than the leakage and induction from a
wire traversed by a telephonic current, and that, there-

fore, the application of this system to existing subma-
rine cables is believed to be a practical one.

Bryan-Marsh Company in the West.
Many electrical men will be surprised, perhaps, to

learn that the Bryan-Marsh company of New York has

opened western headquarters at 1239-1240 Monadnock

Block, Chicago, to obtain its share of the incandescent

lamp business of the West. The company has engaged

an extensive suite of offices and has appointed J. M.

Hill as general western manager. All the business for

the Bryan-Marsh company in this territory, beginning

with Ohio and Kentucky on the East, as far west as

the Pacific Coast, will be done under Mr. Hill's manage-

ment.

J.
M. Hill, as is well known, is one of the most ex-

perienced business men in the electrical field, and is

known throughout the entire West as an aggressive and

successful salesman. Mr. Hill's first appearance in the

electrical field was in 1SS6 with the St. Paul Gas Light

company, St. Paul, Minn. He left this company in

1891 to go with the Northwest Thomson-Houston com-

pany, which sent him to the Pacific Coast as special agent

under H. W. Goode. He remained thereuntil after the

consolidation of the Edison and Thomson-Houston com-

panies, when he was brought back by the new company.

to do special work at St. Paul. He became identified

with the service of the Carpenter Electric Heating Man-

ufacturing company, in the spring of 1893, and when

that company broke up he entered the service of the

Columbia Incandescent Lamp company of St. Louis and

acted as that company's Chicago manager, also as gen-

eral sales agent of the Wagner Electric Manufacturing

company of St. Louis. He still retains his position with

the latter company, but has of course resigned as Chi-

cago manager of the Columbia company.

From the fact of Mr. Hill's large acquaintance and

popularity, as well as his extensive knowledge of the "ins

and outs" of the lamp business, it would be difficult to

find a man better suited for the prominent position he

will hold with the Bryan-Marsh company.

Incidentally it may be stated that there is good reason

to believe that the Bryan-Marsh company proposes to

carry out a roost aggressive campaign for a largely in-

creased lamp business throughout the West, and it is

said that the company will leave no stone unturned to

make itself felt in a way that will be largely to the bene-

fit of western incandescent lamp consumers.

Trolley Conduit Favored for Proposed
South Side Roads.

The Chicago City Railway company and the General

Electric Street Railway company are fighting for a

franchise to build an electric railway in Wabash avenue

and other South Side streets. The former company

prefers to use the overhead trolley, and the latter the

Love conduit trolley system, while a great many of the

property owners want neither. It is alleged that the

City Railway company is paying Sio a foot in cash for

frontage consents and that the General Electric com-

pany is promising to pay by contract the same amount

when the tracks are laid, and it is admitted that the op-

position to any line on Wabash avenue is not so vigorous

as it was. At a recent meeting of the committee of al-

dermen having the matter in charge it was finally de-

cided to amend the ordinance by striking out the clauses

giving the company the right to operate by an overhead

trolley and to widen and pave Thirty-seventh street two

feet on each side. The ordinance thus amended was

recommended for passage. The subject will come up

in the council next week.

The route is as follows: Beginning at Twenty-third

street and South Park avenue, in Twenty-third street to

Canal street, in Canal street from Twenty-second to

Twenty-third street, in Princeton avenue from Twenty-

third to Twenty-fourth street, in Twenty-fourth street

from Princeton avenue to Butler street. Beginning at

Butler and Twenty-fourth streets, in Butler street from

Twenty-fourth to Twenty-eighth street, in Twenty-

eighth street from Butler street to Union avenue, in

Union avenue from Fifty-seventh to Twenty-sixth

street, in Thirty-seventh street from Wabash avenue to
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Dearborn street, in Thirty-seventh street from Fifth

avenue to Union avenue, in Forty-third street from
Princeton avenue to Halsted street, in Fifty-seventh

street from South Park avenue to Wabash avenue, in

Wabash avenue from Sixty- third to Thirty-seventh

street, in Wabash avenue from Twenty-third to Thirty-

seventh street, in South Park avenue from Twenty-third

to Twenty-second street. The fare is fixed at five cents,

with transfer privileges. The life of the proposed fran-

chise is 20 years, and the bond is in the sum of $10,000.

Street Railways to Be Investigated.
Following the suggestion of Mayor Swift, made in his

recent veto for the four-cent-fare ordinance, Alderman
Martin introduced and secured the passage of the follow-

ing order in the meeting of the Chicago City Council

held on January 14th:

Ordered, That the mayor of the city of Chicago be
requested to at once appoint from the members of this
council a special committee of five, one member of said
committee to be from the North Side, two members from
the South Side, and two from the West Side, whose duty
it shall be to at once convene and investigate the exist-
ing methods of street-car travel, its relations to public
needs, and to report to this council what existing viola-

tions, if any, of rights now granted, prevail; what regu-
lations benefiting the public may be adopted, together
with necessary legislation as may be suggested, that the
traveling public may enjoy increased and improved serv-
ice" throughout the limits of the city.

That the duties of said committee may be better sub-
served, it is ordered that all books, accounts, and an-

BRYAN-MARSH COMPANY IN THE WEST.—J. M. HILL, GEN-
ERAL WESTERN MANAGER

nual reports of all public corporations existing by author-

ity of the City Council of the city of Chicago engaged
in street car traffic be open to the inspection of said

committee. And that it shall be the duty of said inves-

tigating committee to report as soon as practicable to

this council such findings and needed reforms as may
be made necessary for the public good.

England, America and the Metric Sys-
tem.

[From the European Edition of the Nc-m J 'ark Herald.\

British and American consuls agree in reporting that

the foreign trade of their respective countries would be
greatly benefited by the adoption of the metric system
of weights and measures. With the exception of Eng-
land and Russia, all European nations use the system;

and, in view of the convincing testimony taken by the

committee of the House of Commonslast year, its adop-
tion by England at an early day seems probable.

The United States years ago legalized the use of

metric weights and measures, but did nothing to en-

force their use. Just now her merchants are working
to increase their trade with the countries of Central and
South America, and as all these use the metric system
there is a growing pressure for its formal adoption by
Congress.
The House of Commons committee asserted that the

use of the metric system would save one year's school-

ing of all the children in the United Kingdom, and
houses engaged in foreign trade testified that its adop-

tion would enable them to get on with fewer clerks. In

America the local weights and measures used in the

various states are particularly numerous and confusing,

and the substitution of the uniform French system for

all of these would be of inestimable benefit.

Work will soon be commenced on the erection of the

proposed electric light plant in Winston, N. C.
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Electric Elevators in Germany.
In view of the interest that is shown in this country

to-day in the development of the electric elevator, the

progress that is being made in Germany in the same

line will be of interest to American engineers. It will

be seen by reference to the cuts that there is much to be

learned by those engaged in this work on the other side.

Fig. 1 shows an elevator system operating at the pas-

senger station of Dresden, where a triphase dynamo

actuates a main shaft, which transmits motion through

pulleys to a drum placed at the right, in a sub-base-

ment. Two pulleys, either side of an idle pulley, one

of which is run by a cross belt, give the necessary

changes of direction, while in a state of rest the belt is

inoperative, and the brake is set. The motor may be

moved on rails to adjust the tension of the belt.

In other installations the drum is placed on the floor

above the motor, and moved by reversing pulleys. In

this case a not uncommon method of installing the mo-

tor below stairs is to place it on a species of teter—-if

the machine is not too heavy—and raise or lower it at

will, to arrive at a proper tension of the belt through

the weight of the machine. This form of installation is

only applicable to a spasmodic service, either freight

or passenger.

A third form is one in which the elevator may be run

without a constant attendant—in fact, anybody who
may want to use it. This form is shown in Fig. 2. The
motor moves the drum carrying the rope, through a

tangential screw and cog gearing. The brake is con-

trolled by a weighted lever. The movement of the mo-

tor is controlled by the apparatus seen on the wall above

and to the right of the machine.

A striking example of elevator service is that shown

in Fig. 3, which is used as a convenient substitute for

climbing a hill 60 meters in height. It performs

the feat with ease in two minutes. There are two elevator

cages, each capable of carrying six persons, suspended

upon steel cables which run in pulleys at the summit.

This pair of elevators has been in constant use since

1890, at Salzburg, at the foot of Monschsberg (Monk's

Hill). It is moved by a continuous current ma-

chine of 15 horse power. The illustrations are repro-

duced from VIndustrie Elecli-iqtie.

Influence of Electricity on the Mining
Industry.'

By Irving Hale.

The saving effected by electric power generated by
water or by steam at some distant point where coal is

cheaper than at the mine or mill, the convenience with
which wires can be strung underground and electric

machinery moved from place to place, the superiority

of electric motors over steam and air engines for most
purposes, the avoidance of exhaust steam underground
and condensation in pipes, and the much higher effi-

ciency of electric transmission as compared with com-
pressed air—all of these advantages have combined to

make electric power a favorite with all who have used it

in mining and milling operations. Now that its success
has been practically demonstrated in so many mines and
the various kinds of electric mining machinery have
been brought to such a degree of perfection, progress in

this direction will be still more rapid.

The first application of electric power in mining was
a small flat friction hoist, equipped with a 7% horse
power street car motor and installed in 1S88 in the Vet-
eran tunnel at Aspen. This hoist is still on duty.
The largest electric hoist in the world is on the Free

Silver shaft, Aspen. It is a flat rope, double reel, over-
balanced hoist, equipped with a four-pole motor, and
having a capacity of 10,000 pounds, raised 1,000 feet

per minute. Actual tests have shown that over-balanc-
ing reduces the power to about one-third of what it

would be if the hoist were not balanced.
The favor with which electric power has been re-

ceived at Aspen is shown by the fact that it is used by
13 of the leading mines and mills, operating 34 motors
aggregating 671 horse power.
The Aspen installation affords the best example of

the direct current, moderate voltage (500 volts) system,
which is satisfactory and economical where the distance
of transmission is comparatively short—preferably not
over one or two miles, although at Aspen some of the
machinery is three to i

l/2 miles from the station.

The direct current high voltage (900 volts) system, is

illustrated by the famous Virginus plant at Mt. Sneffels,
near Ouray, which originally transmitted current about
four miles to an altitude of 12,700 feet, for operating
pumps, hoist, blower and mill, although the mine is

now worked through the Revenue tunnel at a much
lower elevation. Until recently the generating capacity
has been 300 kilowatts (400 horse power), but an addi-
tional plant of the same capacity is now being installed.
As the direct current system requires an almost pro-

hibitory investment in copper at distances beyond five
or six miles (on account of the practical impossibility of
using a much higher pressure than 1,000 volts with this
class of apparatus), the San Miguel Consolidated Mining

1. From the Mining Industry and Review,

company (now the Telluride Power Transmission com-
pany) adopted the single-phase alternating system for

its plant, installed in 1891, which contemplated a trans-

mission of 10 to 15 miles; but as this system was not
applicable to general raining purposes, the single-phase
alternating motor at that time not being self-starting nor
capable of speed regulation, it has recently been changed
to the multiphase system.
Edward S. Stoiber, owner of the Silver Lake mines,

Silverton, Colo., installed in 1894 the first three-phase
alternating plant in this vicinity and the largest and
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most complete plant on that system for mining purposes
in the United States. The present generating capacity
is 300 kilowatts (400 horse power), supplying a 100 horse
power motor running mill, 100 horse power motor
geared to an air compressor, 75 horse power hoist, two
15 horse power pumps, 11 horse power for blowers, 10
horse power for machine shop and lights in mill, bunk
houses, offices and residence. The available water
power being insufficient, it is intended to install a high
economy steam plant and additional generators aggre-
gating, with the present machines, 1,200 to 1,500 horse
power. This is a good example of the economy to be
effected by putting the steam plant on a railroad, where
coal is comparatively cheap and transmitting the power
electrically to the mine, saving the cost of transporting

used for running the air compressor for driving the

Strickler tunnel through the southern ridge of the peak,

to bring additional streams from the west to the east

side for the purpose of increasing the water supply of

Colorado Springs, is worthy of attention for two reasons.

In the first place, the water power for running the

generators is taken from the pipe which brings water
from Lake Moraine to the city, ihus making the present

water works system furnish the power required for its

own enlargement. In the second place, the installation

of an expensive plant solely for the prosecution of a
temporary work requiring probably not over a year for

its completion is evidence of^the great economy effected

by electricity under favorable conditions.

The Metallic Extraction company's electric pumping
plant at Cyanide, Colo., used for pumping water from the

Arkansas River, a distance of 3, 700 feet, to supply the mill

and town, illustrates another advantage of electricity, as

the use of an electric instead of a steam pump at the river

avoids the maintenance of a boiler and fireman at the

pumping station.

The action of the Colorado Fuel & Iron company in re-

placing its compressed air pumping plant by an electric

installation at the Rouse mine and the comparative tests

made by Lewis Searing, the consulting engineer, and
published by him in a recent article, establishes defi-

nitely and conclusively the enormous superiority of elec-

tricity over compressed air for power transmission pur- .

poses. These tests showed a total commercial efficiency

of 50 per cent, for electricity and nine per cent, for com-
pressed air, and revealed the surprising fact that with
the electric plant they can do the same work with one
boiler and five tons of coal per day which required eight

boilers and 35 tons of coal with the compressed air

system. It should be stated that the compressed air

plant was not of the best and most efficient type in all

respects, but the difference between its efficiency and
that of the electric plant is so great that no possible im-
provement in the compressed air installation could over-
come more than a small fraction of this difference. More-
over, the electric plant was so much underloaded as to be
working at a great disadvantage, and Mr. Searing esti-

mates that when it is doing all the work for which it was
designed the total efficiency will approximate 60 per
cent.

The extensive and profitable use of electricity in refin-

ing copper and incidentally recovering the gold and silver

carried in the matte, at Anaconda and Great Falls, Mont.,
and numerous eastern plants, is well known, and the com-
mercial success of the process thoroughly established.

Electrolytic separation of the precious metals, although
satisfactorily practiced to some extent, maybe considered
as still in the experimental stage, but the field is a prom-
sing one.

The Big Cottonwood Power company's 2,700 horse
power 14-mile electric transmission plant, at Salt Lake
City, and the 5,000 horse power plant, now almost com-
pleted by the Pioneer Electric Power company of Ogden,
forsupplying power to Ogden and Salt Lake City, 40 miles
distant (the longest distance transmission in the world
and the largest excepting Niagara Falls), while not for

mining purposes, are good examples of the rapid progress
that is being made in this direction, and indicate what
may be done in the mining districts where the conditions
are far more favorable to electric power on account of

high cost of fuel.

FIG. 2. ELECTRIC ELEVATORS IN GERMANY.—DIRECT-DRIVEN.

fuel, which saving pays large interest on the cost of the
electric plant.

The Ontario Silver Mining company's three-phase
plant at Park City, Utah, which transmits 200 horse
power 6U miles, using it for motors in machine shops
and sawmills and for lighting purposes, is especially in-
teresting, as it utilizes the water from the big drainage
tunnel, which has until recently been pumped from the
mine at enormous cost, to run water wheels and gener-
ate electricity, which is transmitted back to the mine and
there used for power and light, thus changing a cause of
great expense into a source of revenue.
Wilson & Jackson's three-phase plant at Pike's Peak,

Without going into details of the saving effected by
electricity generated by water or cheap steam power, it

may be interesting to give some approximate figures on
the subject. Allowing eight pounds of coal per indicated
horse power hour(a low estimate for the average steam en-
gine used in mining and milling work, as small hoists
and pumps frequently take 12 to 20 pounds), one horse
power used 24 hours per day for 365 days will require
70,080 pounds or 35 tons of coal, costing at $4 per ton
$140 and at $8 per ton $280, The water power plant to

run electric generators will generally not cost much more
than the steam plant at the mine, which is saved by the
use of electricity, and therefore need not be considered.
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The cost of electric plan t per horse power will vary widely
with sizes of generators and motors, length of line and
other conditions, but for the average mining plant will
generally be somewhere between Sioo and S150 per
horse power delivered by motors to the machinery which
they ran. Consequently if the total power is used con-
tinuously 24 hours per day, the entire cost of the electric
plant will be saved about twice a year if coal costs $S per
ton, and once a year if it costs $4, or (incase electricity is

generated by steaml, if there is $4 per ton difference in
price of coal between the generating station and the mine.
This calculation leaves out of consideration the saving of
firemen, handling ashes, water (which is a scarce article
at some mines), boiler repairs, etc., and the incidental
advantages of electric power mentioned in the first para-
graph of this article.

That the advantages of electric power have not been un-
appreciated is shown by the fact that 50 mining and ore-

treating companies in the Rocky Mountain district have
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ficable, lowering the grade of ore that can be successfully
handled and increasing the mineral output.

Telephone News from the Northwest.
[From the Minneapolis corresDondent of the Western Electri-

cian.]

The Northwestern Telephone & Electric company of

Milwaukee has decided to build a toll line from Mari-
nette, Wis, to Marquette, Mich., at once. The line

will cost 515,000.

Subscribers of the Iowa Telephone company at De-
corah, Iowa, think they are paying too much for their

service, and suggest that $i8 per year for a single in-

strument and $25 for two is a sufficient price. Forty-
five subscribers, representing 60 instruments, have
signed a statement to that effect, and now refuse to

JBIG. 3. ELECTRIC ELEVATORS IN GERMANY

electric machinery aggregating io,gS8 kilowatts (14,729

horsepower) of generators and 5,201 horse power of mo-
tors, used for running hoists, pumps, blowers, air com-
pressors, drills, locomotives, placer mining machines,

mills, machine shops and miscellaneous purposes, thus

covering 'practically the entire field of miningand ore- re-

ducing operations. All this has been accomplished since

1888, during the first half of which period electric mining

machinery was by no means as satisfactory as at present,

and was being perfected by the hard knocks of experience,

while the distance of transmission with the direct cur-

rent low-voltage system was limited to a very few miles.

Now that electric apparatus is more durable and reliable

than steam machinery, and the three-phase system has

made it possible to transmit power 50 miles as cheaply as

it could be sent five miles four years ago, thus bringing

almost every mining camp within effective range of elec-

trically transmitted water power, there can be no ques-

tion as to the influence that electricity will exert on the

mining and milling industry by reducing the cost of min-

ing, transportation and treatment, thus rendering profit-

able mines more profitable and unprofitable mines pro-

MONSCHSBERG ELEVATOR AT SALZBURG.

answer telephone calls, which cripples the service mate-

rially. Propositions to establish an independent sys-

tem have been received from the Standard Telephone

company and others.

The annual meeting of the Duluth-Superior Tele-

phone company was held in Duluth, Minn., last week,

resulting in the re-election of all the old directors. The
company has strung 173 miles of new wire and added

80 new subscribers the last year.

There is strong agitation in Dubuque, Iowa, in favor

of the proposed independent telephone exchange, as

suggested by E. T. Keim of the Connecticut Telephone

company.

Local capitalists at Zumbrota, Minn., propose to forma

stock company and construct a telephone line to RedWing_
Two-thirds of the required stock has been subscribed.

There is some talk of extending the Aberdeen, S. D.,

telephone system to Ellendale and Oakes, N. D.
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Telephone Notes from the South.
[From an occasional correspondent in Memphis.}

The telephone business is fairly good in the South
The great trouble is the scarcity of money. Collections
are not good.

Albert Crow of Arkadelpha, Ark., is now manager of
two telephone exchanges-one at his home and one at
Poplar Bluff, Mo.

At West Plains, Mo., C. H. Gale has about 75 tele-
phones in operation and is making arrangements to build
a line 25 miles in the country.

The City Council of Corinth, Miss., has madea jo-year
contract with Geo. W. Scheimy of Memphis Tenn by
which the people of the former place are to have first-
class telephone service at S24 for business houses and
$18 for residences per annum. Jas. D. Randall will
superintend the putting in of switchboard and tele-
phones. The work is to be completed in 90 days from
January 4, 1897.

Dr. D. C. Walt of Altheimer, Ark., is putting in a
small exchange at that place and will connect it with
P.ne Bluff and several small places around Altheimer
The Utica Fire Alarm company's switchboard and the
Viaduct Manufacturing company's telephones are used
H. E. Hill ,s now managing the telephone exchange

at Greenwood, Miss. He has about 60 telephones in
service and will soon extend lines to the country

Ohio Telephone Association.
At last week's meeting of the Ohio Telephone associa-

tion in Columbus matters of interest to the independ-
ent companies were brought up. The matter of estab-
lishing an independent company .in Columbus was dis-
cussed, some favoring the project. A franchise was
granted to an independent company some time ago but
it has never been taken advantage of. The sentiment
of the association was that if the independent company
is not pushed the association ought to make arrange-
ments for opening a long-distance station in Columbus
This is strongly advocated by the members as an outlet
for the lines which they have all over the state.

After the new constitution had been adopted, the fol-
lowmg-named officers, who were elected about a month
ago, were re-elected under the new constitution : President
James M. Thomas, Chillicothe; first vice-president, D.'

J. Cable, Lima; second vice-president, George W. Beers,
Fort Wayne; third vice-president,

J. W. Hoyle, Cam-
bridge; secretary, H. J. Critchfield, Ml. Vernon; treas-
urer, Edward Kibbler, Newark.
The different manufacturers of telephonic apparatus

made creditable exhibits. It was the general opinion of
the members present that it would now be only a short
time until they would have a national association rep-
resenting the Soo different independent telephone ex-
changes now being operated in this country.

The Trolley Wire as a Plaything.
Paul Solomon, 14 years old, the son of Meyer Solo-mon of 3255 Indiana avenue, was arrested in Chicago

recently on a charge of malicious mischief The charge
was preferred by W. M. White, acting as the representa-
tive of the Chicago City Railway company.
On New Year's Day, it is alleged, Solomon and some

companions threw a wire across the trolley wire at Indi
ana avenue and Thirty-first street and sought to have
some fun with teamsters and smaller boys through the
shocks contact with the wire might give. Solomon was
warned that results might prove disastrous, and to the
warning he is alleged to have said: "What of it 3

Coffins are cheap." Before the suspended wire was dis-
covered and removed Edward Gard, 10 years old of
3256 Indiana avenue, received a shock from the charged
wire which confined him to his bed.

Consolidation May Be Effected.
The deal for the consolidation of the Fort Wayne and

Siemens & Halske companies is not nearly as far ad-
vance as has been reported. Nevertheless, it begins to
look as if it were going through. There are yet many
chances of its failing, but it must now be admitted that
the probabilities are in favor of its succeeding. The cap-
ital stock will probably be five million dollars instead of
six millions and a half, as previously reported by an
eastern contemporary.

Telegraphers to Meet at Peoria in May.
By a vote of seven to five, on January 13th, the executive

committee of the Order of Railway Telegraphers located

the next biennial convention of the order in Peoria, 111.

It will be held in May. Several hundred delegates^re

expected.
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traction, which was lately noted at length in this journal,

was postponed.
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We may look for an editorial in an esteemed con-

temporary upon the necessity for accuracy in all publica-

tions, and more especially in those that discuss technical

subjects. An eastern paper refers to "Joseph Wetsler,

"the Electrical Engineer' and T. C. C. Martin, a writer on

electrical subjects." And this is fame.

Notwithstanding the favorable report made on the

overhead trolley system by the committee of inquiry that

visited the United States, the street railway question at

Glasgow is by no means settled, for the corporation has

received an application from a firm to equip every tram-

way route in the city with mechanical traction. It offers

to give a two months' trial, and to work the system for

seven years at a cost of £100,000, which is stated not to

exceed the present cost of horse haulage. The corpora-

tion seems disposed to consider the offer favorably. Con-

sideration of the American deputation's report on electric

Those who have pinned their faith to the North-

western Electrical association should feel gratified by

the revival of interest shown in this week's meeting at

Milwaukee. The list of papers presented is sufficient

guarantee of the character of the meeting, and the re-

sponse that has greeted the present administration in all

its work should make the incoming officers feel confi-

dence in the future of the organization. Hearty co-

operation of officers and members will not only keep the

association in the front rank, but make it the leader of

its kind.

So many catalogues, pamphlets, price-lists and adver-

tising slips of different classes and grades find their way

to this office that in order to attract especial attention

they must possess some peculiarity or special merit.

Such a publication was found among those recently re-

ceived, and it proved to be devoted to our old friend

George B. Pennock of battery fame. Pennock and his

schemes have already been introduced to the readers of

this journal, and we allude once more to them merely to

pay a tribute to the audacity of this promoter. The

pamphlet is rather a cheap-looking publication, but the

front cover is graced with a full length portrait of "Mr.

Pennock, the star of all electricians," as the author styles

himself. A noticeable feature of the book is an appar-

ent lack of consideration for facts and a complete dis-

regard for the English language.

Those who have favored surrounding electrical mat-

ters with an air of mystery will be interested in the

statement of G. G. M. Hardingbam of London, "that,

as the result of the 'palace' interference with the ad-

ministration in Turkey, patents for inventions which

relate to the production of electrical energy, or in which

electricity is in any way employed, are refused. The

only explanation afforded by the Turkish authorities is

that orders have been received 'from the palace.' Of

course, the fees paid on application are retained." It is

explained that perhaps Oriental ignorance in an inter-

mediate official and a misinterpretation of the fear of

overhead wires may have something to do with this

order, as to give a patent and take a fee is an operation

too much to the taste of a Turkish official for him to

discourage fee-producing applicants of his own mere

motion. At any rate, until the government modifies the

present policy a Turkish patent cannot be considered a

very valuable property.

It is gratifying to note that the commerce committee

of the House of Representatives has already taken up

the subject of granting a subsidy for the building of a

Pacific cable. At the hearing last week General Swayne

said his company would not undertake the laying of the

cable until the bed of the ocean had been properly sur-

veyed. The English government, he asserted, would'

not lay its cable if the United States first enters the

field. He referred to the existing conditions in the

Hawaiian Islands, by showing that the Hawaiian people

feel that they may not long remain an independent

nation, and drew attention to the advantage this country

would possess if it took immediate action upon this cable-

laying project. He asserted that sooner or later they

would cast their lot with some nation, and that nation

would probably be the one which would put them in

communication with the remainder of the world, and

thus help them to build up their commerce. In answer

to the objection raised against the payment of a subsidy

by the government, General Swayne explained that in

all civilized countries the telegraph is regarded as part

of the mail service, except in the United States, where

it is controlled by private persons, and, even here, it is

merely an extension of the American postoffice system.

All the cable bills before Congress, he said, relegated

the details to the Postoffice Department, thus recogniz-.

ing the cable as part of the postal service, which, he

held, was not required to be remunerative; therefore

the stipulation to pay the money of the United States in

the form of a subsidy to the cable company for 20 years,

was not strictly a subsidy, inasmuch as the government

business is to be carried during that period free of

charge. There was no inconsistency in that, he thought,

as the mails were carried in some parts of the country by

private persons who were paid for their service.

To the committee on electricity and gas will go all the

bills for a reduction in the price of gas, which has be-

come a popular subject for newspaper agitation, and

whatever measures for the regulation of telephone busi-

ness that may be introduced. Mr. Goodsell, the chair-

man of the committee, has been regarded as a reputa-

ble member. He is from Newburg, and will keep alive

the state machine's solicitude for the corporations.

Considerable surprise is expressed that such a man as

Mr. Braun of Erie should be given second place on this

important committee.

It is probable that matters of this kind will be re-

ferred to the special committee in the'Senate which it is

proposed to form for the purpose of investigating trusts.

Senator Lexow instigated this movement, and he will

probably be chairman of the committee. It would seem

to be the purpose of the machine to have all bills relat-

ing to the price of gas, to electric lighting, to telephone

rates, to the price of coal and other commodities, sub-

mitted to this special committee. Some experienced

politicians question the motive which prompted this

plan, but Senator Lexow says that he offered the reso-

lution in good faith, in order that the Republican party,

which will be held answerable for all the acts of the

Legislature, could take the whole subject in hand and

make such laws as would not only protect the public,

but also prevent injustice being done to vested rights and
invested capital. Suck -a policy would, of course, be

highly commendable, and it is to be hoped that the

great investigator is authorized to speak for his party,

or, at least, that he correctly represents the sentiments

of the members of that party in the Legislature.

More than usual interest was shown in the announce-

ment of the Assembly committee on "electricity, gas and

water supply" in the New York Legislature last week.

Two important events have just-been announced in lo-

cal street railway circles which it is a pleasure to record,

as both are in recognition of faithful services and are mer-

ited promotions. John M. Roach, who has for several

years been at the head of the management of Mr. Yerkes'

North Side lines, has been placed in charge of the

Yerkes lines in the West Division, Chicago. This ap-

pointment places Mr. Roach in charge of all the North

and West Side surface railway lines of Chicago and

suburbs. The other change mentioned is the promo-

tion of M. K. Bowen, superintendent of the Chicago

City Railway company during the last four years, to the

position of general manager, a title more in keeping

with the duties and responsibilities of the position

which Mr. Bowen has filled so acceptably. The prop-

erties with which Messrs. Roach and Bowen are en-

trusted are among the most valuable of their kind in the

country. They represent an investment of many million

dollars; they are heavy purchasers of machinery and
supplies; they give direct employment to 15,000 men in

the operation and maintenance of the numerous lines

comprised in the systems, and they furnish the trans-

portation facilities of the second city of the country.

The importance of these enterprises to the community

is far greater than can be indicated by any summary
of this kind. It is not to be wondered, then, that the

men entrusted with the management of these vast enter-

prises are regarded as public characters; their compa-

nies are engaged in public service, and they hold valu-

able franchises conferred by the public. But these men
are also representatives of corporations and are required

to show an annual dividend upon the investment which

the property represents. Generally speaking, the in-

terests of the public and the corporations are identical,

but sometimes there are conflicting interests to be con-

sidered, and in such an emergency the general manager

is made the object of much criticism. This has been

the rule since the street railway business began to as-

sume its present magnitude, and it will probably con-

tinue to be the order in spite of all remonstrance. But,

in view of these facts, is it not only fair that where the

public places responsibility it should also be willing to

show recognition? There is much to be commended in

the street railway systems of Chicago. Why not give a

little credit to the men under whose direction these im-

provements have been introduced? There can be no

question that the property is wisely managed. The an-

nual reports, presented elsewhere in this issue show con-

clusively that the affairs of these companies are carefully

conducted. Both of the men whose promotion is an-

nounced this week are practical and experienced street

railway men, who have done much to increase the value

of Chicago street railway securities, and their advance-

ment is not only well earned, but it will doubtless be

advantageous to the companies represented. Their good

fortune gives pleasure to their associates in the street

railway field.
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M. K. Bowen.
The promotion of M. K. Bowen to the position of

general manager of the Chicago City Railway company
by the board of directors of that corporation at the annual

meeting last week was a well deserved recognition of the

ability and faithful service of the well known superintend-

ent of the South Side system. Mr. Bowen has been in

charge of the operation and construction of the road

since his appointment as superintendent four years ago.

His duties have been gradually increasing and his re-

sponsibilities growing, but as be has proved competent

in every emergency it was determined to give him a title

that would be in keeping with the nature of his duties.

As general manager he will have absolute control of

the company's business under the president and board of

directors.

For one holding such a responsible position, Menard

Kenner Bowen is comparatively a young man in point of

years and service. He was born in Jefferson Barracks,

Mo., the array post on the Mississippi River, 10 miles

below St. Louis, in 1858. He was the son of General

John S. Bowen, who was a graduate of West Point, and

a grandson of Pierre Menard, the first lieutenant-gov-

ernor of Illinois. He received his early education at the

St. Louis University and later took a course in engineer-

ing at the Washington University in St. Louis. At the age

of 19 Mr. Bowen went into the service of the United

States government as assistant engineer on a triangula-

tion survey of the Mississippi River. Later

he was made assistant engineer of the jetty

work in the harbor of New Orleans and the

pass. In 1SS0 he became identified with the St.

Louis & San Francisco railway in charge of the

topographical survey from Fort Smith, Ark.,

through to California. He was engaged in this

and similar work for several years and then

entered the street railway field. His first im-

portant undertaking in this line was at Kansas

City, where he became chief engineer and super-

intendentof construction of the Kansas City Rail-

way company, which was building its cable lines

at that time. He was very successful in this en-

terprise, and when the road was completed he

was retained as genetal superintendent of the

system. The field was of course limited, but

Mr. Bowbns ability and enterprise attracted

attention and he was induced to go to New York

as the representative of the Short Electric Rail-

way company. At the end of a year he came to

this city to accept the position of assistant sup-

erintendent of the Chicago City Railway com-

pany. One year later the reorganization of the

management took place, and when it became

necessary to select a superintendent the directors

appointed Mr. Bowen. His record shows that

the promise of his early life has been fulfilled.

He has shown marked executive ability and a

capacity for organization rarely combined in

one individual. During the four years that he

has filled the position of superintendent many

changes and extensions have been made,

methods of conducting the business of the company have

been revised, new lines have been constructed, old roads

extended and rebuilt and the motive power changed from

horse- to electricity on all but the trunk lines which

were operated by cable. At the time Mr. Bowen as-

sumed the duties of his position as superintendent there

were no electric lines operated by the company. To-day

there are 150 miles of electric road and 34 miles of

catle. On these lines 59S cable cars and 478 electric

cars are operated. Two new power plants have been

constructed to furnish current for the electric system.

The first, at Fifty-second street, has a capacity of 12,000

horse power, and the second, at Forty-ninth street, which

is now only partially equipped, will eventually have

double the capacity of the Fifty-second street station.

New roads aggregating 24 miles have been built. The en-

tire system, with little exception, is now equipped with

cast-welded joints, the Chicago City Railway company

being one of the first to adopt this construction as a

standard, so that to-day there is a continuous rail with-

out joints practically on the whole system. It will be

of interest to street railway men to know that during

the present season the company has not had one

break in the rails. Another innovation in street railway

practice introduced by Mr. Bowen was the use of a dy-

nagraph car, which is an ordinary car equipped for the

purpose of determining 'and showing the condition of

the track over which it passes. The result of this test

enables the management to determine just how much

money will be required to reconstruct the track and
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put it in first-class shape. Mr. Bowen described this

device and the method of operation, and related the re-

sults which he had obtained through its use, in his paper
on "Track and Track Joints," which he read before the

American Street Railway association at St. Louis last Oc-
tober. This paper, which was printed in the Western
Electrician, November 7, 1S96, may be said to have
been his most notable contribution to the literature of

street railway construction and operation. It attracted

attention abroad as well as in this country, and pro-

voked considerable discussion. It was generally agreed,

however, that the dynagraph was an important addition

to the equipment of every well conducted street rail-

way. Many large companies have already taken steps

to have a car of this kind constructed.

The beveled head rail first adopted by this company
has resulted in the saving of the difference between 7^
and 3/s car wheels per day, as the output of its repair

shops.

These were not the only improvements introduced in

the management during Mr. Bowen's term. In the early

days of cable railroading it was necessary to take the

grips out of the grip cars on the street, thus blockading

the line, and draw the grip cars by -horses into the car

barns. They were taken out in the same manner, and

the trains were made up on the street. This crude

method cost about $34 at each barn per day for labor,

and resulted in numerous delays and blockades to

M. K. BOWEN.

service. The barn floors are now elevated 4^ feet

above a sub-floor and are 16 inches higher than the

street track. The trains are made up, grip hanging in

place, and run out of the barns by gravity and run into

the barns by momentum taken from the cable. The

change has not only effected a material saving in the

cost of operation, but it has greatly relieved the con-

gestion at the car barns and greatly facilitated the serv-

ice. Although Mr. Bowen makes no pretensions to in-

ventive genius, he has demonstrated his ability to de-

sign and improve methods, so that his opinion has come

to be regarded with respect upon all matters pertaining

to street railway management. One of the subjects that

proved troublesome at the beginning of his career was

the proper method of heating cars. This matter has

occupied a great deal of bis time and attention, and he

has finally succeeded in designing a car heater— the Co-

lumbia—which he says meets all the requirements of

the most exacting service.

The traffic on the company's lines last year, despite

the hard times, was very heavy. During the year 1S96

the road carried 95,238,915 passengers and earned

$4, 80S. 866. In order to carry on this great industry

5,000 men are employed in various capacities. These

are all divided into departments, and the men in charge

of the several forces constitute a board, which meets

Mr. Bowen every Friday afternoon and devotes an hour

to the discussion of some topic bearing upon the opera-

tion of the road. At these meetings, which, by the way,

were begun almost immediately after Mr. Bowen be-
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came superintendent, and which have proved an im
portant feature of his administration, there is a general
interchange of views; criticism is freely passed and sug-
gestions offered, and for the time being all are on equal
footing. In this way Mr. Bowen keeps in touch with
every department; he has the advantage of the views of
experienced men on all subjects affecting the company,
and while it stimulates in the men an interest in the
work, it also affords him an opportunity of finding out
the men with the best ideas and those which will prove
most valuable to the company. It must be admitted,
too, that this method has proved popular among the
employes and profitable to the company.

Exposure of Barrett's Methods May Save
$4,000 to the City of Chicago.

Immediately after Mayor Swift decided that new bids
should be invited for the city fire-alarm contract, in view
of the fact that the specifications of Swenie and Barrett
virtually called for the Gamewell company's box, as de-
tailed in the Western Electrician, Fire Marshal
Swenie advertised again for bids. This was on January
5th. The specifications were modified, in accordance
with the mayor's suggestion, so that competition was
open to all who could produce boxes equal to the samples
in the office of the city telegraph department. These
samples were Gamewell boxes, and the first specifications
made it a requirement that the bidders should furnish

boxes exactly similar in all respects, which, of
course, only the Gamewell company could
do.

The proposals at the second bidding were
opened at noon on January 16th by Chief
Swenie. The bid of the United States Fire &
Police Telegraph company was $3,375 for 75
fire-alarm boxes, or $45 for each box. In his
letter to the mayor protesting against the man-
ner in which it was proposed by Swenie and
Barrett to award the contract at first in defi-

ance of the interests of the taxpayers,
J. W.

Johnson, the western agent of this company,
guaranteed to save the city §40 per box, or

$3,000, under the Gamewell company's bid of

$100 per box. The actual bid will save the city

$55 on each box, if it is accepted. On 75 boxes
this amounts to the considerable sum of $4,125.
The second bid of the Police Telephone &
Signal company (the western agent of the

Gamewell company, and in which Barrett is

said to be interested) was to furnish 75 fire-

alarm boxes and 25 police telegraph boxes for

$9-375. putting in the fire boxes at $100
each and the police boxes at $75 each, as be-

fore.

At this writing no award has been announced,
and it remains to be seen whether the munici-

pal authorities of Chicago will conclude to effect

a savingof over $4,000 of the people's money by
using boxes which in other cities are said by

' fire department officials to be fully equal to

the Gamewell boxes. The action of Messrs

Swenie and Barrett will be closely scrutinized by press

and public, as of right it should be.

Electrically Operated Printing Estab-
lishment.

Chicago is soon to have a thoroughly up-to-date elec-

trically operated printing establishment. TheR. R.Don-
nelly & Sons company has broken ground on Plymouth
court, near Polk street, for a seven-story building, which

it expects to occupy by May 1st. The electric plant

which will be installed will, beside lighting the build-

ing, furnish power for running 25 presses, each of

which will be operated by an individual motor. There

will also be 10 small presses, which will be grouped and

run by two motors. The folding machines, paper cut-

ters and binding machines will be operated in a simi'ar

manner. While there are in the city some instances of

printing presses run by motors, this will be the first

printing and book-binding establishment in Chicago to

be operated exclusively by electric power. The installa-

tion of the plant and the engineering features are in

charge of Charles A. Pratt.

Appreciation in Brooklyn,
[From the Brooklyn Manufacturer.}

One of the most valued of our exchanges is the West-
ern Electrician. It is ably edited, admirably illus-

trated and tastefully printed. It is a Chicago publica-

tion, weekly, at $3 per annum.
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Annual Reports of Chicago Street Rail-
way Companies.

Several of the important street railway companies of

Chicago, operating on surface or elevated tracks, held

their annual meetings last week. The big North and

South Side cornpanies show an increase of business over

1S95, while a slight decrease is reported from the West

Side. Below are given abstracts of the annual reports.

The statistics of operation and of financial return are

not arranged in uniform style—another instance of the

disadvantage of the lack of a standard method of keep-

ing street railway accounts—but the figures are interest-

ing and can be easily compared:

CHICAGO CITY RAILWAY COMPANY.

The annual report of President Wheeler showed that

the company had carried during the year a total of 95 238,-

915 passengers, an increase of 6,432,454 over the traffic

of 1895. Both the cable and horse car lines showed a

decrease from the figures of the previous year, but there

was enough of an increase in the traffic of the electric

lines to more than make up for the falling off in these

receipts. The company earned in all a total of $4,808,-

S66, and its expenditures were for operating expenses

51,831,658 and for interest on the bonds of the company
outstanding $207,877, leaving net earnings of $1,623,780.

This gave the company earnings of 15. 11 per cent., but
there was a charge of $181,568 for depreciation and for

the reconstruction of the Wabash and State street lines,

which cut down the net earnings applicable to stock to

$1,442,212, which is equal to 13.42 per cent. The com-
pany paid 12 per cent, dividends upon its capital stock,

which was $10,000,000 at the beginning of the year and
$12,000,000 at the close, and carried $152,425 to the

credit of the surplus account.

During the year the company ran its cars a total of

24,552,900 miles. This was an increase of 2,611,000

over the figures of the preceding year. The operating

expenses were 62.52 per cent, of passenger receipts and
61.90 percent, of total receipts.

The present capitalization of the company gives a to-

tal of 120,000 shares of stock outstanding. Of this num-
ber there was represented either in person or by proxy

a total of 94,134 shares, and all these voted in favor of

the only ticket put in the field. The directors put in

nomination were: Samuel W. Allerton, James C. King,

L. Z. Leiter, D. K. Pearsons, Erskine M. Phelps,

William B. Walker and George H. Wheeler. At the meet-

ing of the directors, following the stockholders' meeting,

the following-named officers were elected: President,

George H. Wheeler; first vice-president, James C. King;

second vice-president. E. M. Phelps; treasurer, T. C.

Penington; secretary, F. R. Greene; general counsel,

Julius S. Grinnell. M. K. Bowen, formerly superin-

tendent, was promoted to the position of general man-
ager.

The figures given in the report of the president and
treasurer of the company for the year, as compared with

the corresponding figures for 1S94 and 1S95, make the

following showing:

1S94. 1895- 1S96.

Capital stock $9,000,000 Sio,ooo,ooo $12,000,000

Bonded debt 4,619,500 4.619.500 4,619,500

Mileage— 1894. . 1895. 1S96.
Miles. Miles. Miles.

Cable 34-47 34-77 34-92
Electric 74-22 117.81 141.76

Horse 52.63 9.79 4.09

Totals 161.62 162.37 184.22

1S94. 1895. iSg6.

Total traffic earnings .-.£4,239,749 $4,440,323 54,761,945
Earnings from other sources 24,869 36.501 46,921

Total income $4,264,618 $+,476,824 $4,808,866

Operating expenses 2,838,684 2,807,726 2,977,208

Net earnings $1,425,934 $1,669,098 $1,831,658

Interest , 207,877 207,877 207,877

Earnings on stock $1,218,057 Si.461.221 Si.442,212

Regular dividends 1,080,000 1,140,000 1,289,787

Surplus S 138,057 S 321.221 S 152,425

Passengers carried

—

1894. 1895. 1896.

Cable 54,6go,SoS 53,359.829 46,435.4"
Horse 20,589,363 6,918,616 2,874,631

Electric 9,514,816 " 28.528,016 45.92S.873

Totals 84,794,987 88,806,461 95.238,915

Miles run—
1894. 1895. j8g6.

Cable 15.231,400 14.S72,5S0 13,908,190
Horse 3.965.750 1.542.560 626.690
Electric 1,850,260 5,526.760 10,018,020

Total miles run 21,047,410 21,941,900 24,552,900

Cost per car mile

—

1894. 1895. 1S96.
Cents. Cents. Cents.

Cable 9.97 10.240 10.540
Horse 25.39 30.55° 25.889
Electric 16.90 14-7/6 13-467

Average all 13-457 12.796 12.126
Percentage expenses to income. 66.56 62.72 61.91
Inc lease in traffic 4.S4 7.25
Earnings on stock 13-55 T 4-4i 13-42

WEST CHICAGO STREET RAILROAD COMPANY.

The gross earnings were $182,528 less than in 1S95,
while the decrease in net earnings amounted to $53,711.
The amount applicable for dividends was 6.55 per cent,
on the capital stock, against 7.82 per cent, in the pre-
vious year. The increase in fixed charges was $114,098,
representing interest on the increased floating obligations
of the company. The statement of coupon interest
showed no increase, while miscellaneous interest charges
showed an expansion from $169,702 in 1S95 to $380,916

in 1S96. At the annual meeting a year ago an effort was
made by stockholders to learn the amount of the floating

debt, but Mr. Yerkes skillfully dodged the question.
Last week he said that it now stood between $3,000,000
and $4,000,000. He explained that negotiations were
now pending for the sale of the $ro, 000, 000 of consoli-

dated bonds. Of this sum he said $4,000,000 would be
reserved to retire the first-mortgage bonds, $2,700,000
applied to the retirementof a like sum of debentures out-
standing, and the remaining $3,300,000 used in the liquid-

ation of the floating debt. After the $10,000,000 con-
solidated issue had been placed, Mr. Yerkes said, and
the company was able to dispose of about $900,000 of
Chicago Passenger Railway bonds and $450,000 of Cicero
& Proviso bonds, the floating debt would be obliterated
and the- company would have a cash surplus of about
$1,000, goo.

The last of the Elkins-Widener'interest in the West
Chicago company disappeared in the retirement from
the directory of John B. Parsons and W. L. Elkins.
Their successors are J. M. Roach and H. T. Weeks.
The following-named directors were re-elected: Charles
T. Yerkes, F. H. Winston, G. A. Yuille, S. W. Rawson
and W. F. Furbeck. Mr. Roach succeeded Mr. Parsons
as vice-president and general manager, but otherwise
the list of officers was unchanged.

President Yerkes' report is particularly interesting as
showing the result of adopting electric power. It is as
follows:

"Considering the fact that we have had an extremely
dull season, from which all kinds of business appeared to

suffer, our results may be considered as satisfactory. The
gross earnings of the company are $4,018,948 45, which is

a decrease of $182,528 $7 from last year. The operating
expenses were $2, 138,378. 55, being a decrease of $i2S,-
S16 90. The net earnings were $1,880,569 90, being a
decrease of $53,711.97. From this is to be deducted
fixed charges consisting of rent of leased roads, Chicago
West Division Railway company, Chicago Passenger
Railway company, also interest and taxes, amounting in

all to $1,016,114.18. There is applicable to dividends

$864,455. 72, being 6.55 per cent., which is a decrease of

$167,810.30. The dividends amount to $791,340, which
leaves a balance to be carried to the surplus fund of

$73,115.72.
"As is a well-known fact, the business of this company

has been interfered with very materially during the last

yearin two ways: first, the extension of the Metropolitan
Elevated southwest increased the amount which that

company was already taking from our road. About the

time this was being fairly overcome, the hard times of the
last six months of the year commenced, and the result is

as might be expected. You will notice, however, that the
operating expenses were very materially cut down, so as
to meet this stagnatation of business. The summer
months were most disappointing, inasmuch as the man-
agement had made preparations for. amusement travel

during that season. It amounted last year to almost
nothing. We have one advantage, however. The equip-
ment which was provided during last year will be in good
shape and ready for business this year should we have
better times. The electric tracks are practically fin-

ished.

"During the year we have disposed of 1,451 horses,

and have now employed in the propulsion of cars about
165. As soon as horses could begot rid of and it was dem-
onstrated it was necessary to cut down expenses, every
effort was made by the management to accomplish this

end. The results are not perceptible until the latter part
of the year, for it was not until the month of September
that the horses could be readily disposed of. Since that

time there has been a decrease in expenses of about $40,-
000 a month, which, as you will notice from the figures,

is about the same amount as the decrease in expenses for

the whole year. That is to say, during the first nine
months of the year the expenses were practically the
same as for the last year, and while 12 months show a
decrease in net earnings, the last three months, notwith-
standing the decrease in receipts, show an increase in the

net earnings, for the reason that the decrease in expenses
is larger than the decrease in receipts.

"The building of power houses, changing of horses to

electric power, accumulating large amounts of real estate,

etc., have caused the expenditure in the last six years of

over $6,000,000, which had to be provided for by the
issue of debenture bonds; $2,700,000 of these bonds have
been sold and there are $3,300,000 on hand, the sale of

which is necessary to pay off the debts incurred for the
improvements. As financial institutions did not look
with favor upon the debenture bonds, which were really

only promises to pay of the railroad company, without
any mortgage behind them, it was deemed advisable by
the management to issue a consolidated mortgage of $10,-

000,000, to be applied as follows: Four million dollars

to take up the first-mortgage bonds of this company,
which were issued at the time of its organization; $2,700,-

000 to take up the $2,700,000 debenture bonds already
sold, and $3,300,000 to dispose of in order to pay off the
floating debt. The negotiation for the sale of these

bonds is still pending, and it is expected when they are -

sold, together with other bonds which the company now
holds, that the whole floating debt of this company will

be obliterated, and over a million dollars of cash still be
on hand. As you no doubt are aware, it has been the
policy of th s company to control feeder lines, and to that

effect the company has guaranteed the bonds of other
companies. I am pleased to say that all of these compa-
nies are now earning more than their fixed charges, so
that practically no responsibility rests on this company.
It was also deemed advisable for the interests of the com-
pany to make a lease of the Cicero & Proviso Street Rail-
way company for the purpose of preventing it from get-

ting into adverse hands. The lease, however, provides

that there shall be no set price paid to the Cicero com-
pany, but that it shall be operated by the West Chicago
Street Railway company, and the profits, whatever they
may be, turned over to the Cicero company. As to the
future, it is not worth while for me to give an opinion.
As we are going now, it looks as though we would make
more money than we did last year. If business improves
we certainly will do so."
The stockholders ratified the contract with the Cicero-

& Proviso and the Ogden Street Railroad companies, and
also the acts of the officers during the last year. Mr,
Yerkes asserted that it would be the policy of the com-
pany to control all outside lines, as well for the protec-
tion of the West Chicago corporation as to increase its-

revenue.

The treasurer's statement was as follows, compari-
sons being made with the report for rSgs:

INCOME.

„ .
1896. 1895.

- Passenger earnings $3,973,895 £4,157.237
Other sources 45,053 44.340

Totalincome $4,018,948 54,201,477

EXPENSES.
Conducting transportation . . . : $1,219,416 $1,252,419
Maintenance of way 83,041 99.75S
Motive power 454,928 526,698"
Maintenance of cars 133,495 92,863
General expenses 247,495 295,455

Total expenses , $2,138,378 $2,267, 195

FIXED CHARGES.
Rentals. S 493,407 S 490,500-
Coupon interest 241,1)00 241,613
Other interest and taxes 280,916 169,703

Total fixed charges $1,016,114 £ 902,015

SUMMARY OF OPERATIONS.

G mss receipts $4,018,948 54,201.477
Operating expenses 2,138,375 2,267,195
Net earnings 1,880,569 1,934,281
Fixed charges 1,016,114 902.015
Earned on stock 864,455 1,032 266-
Dividends paid 791,340 791,340
Surplus for the year _ 73. "5 240,926-

The income from cable lines was $1,701,306, a de-
crease of $426,034, and the income from horse-car lines
was $255,105, a decrease of $987^428, while the income
from electric lines was $2,017,482, an increase of $i,-
230,120; the expenses of the cable lines were $888,539,
a decrease of $81,415; the expenses of horse-car lines
were $347,284, and the expenses of electric lines $902,-
554. making a decrease in the cost of operating horse
and electric lines amounting to $47,363.
The expense of operating a car a mile was 13. SS cents

for the cable, 20.77 cents for horse car lines, and 10.69.

cents for electric lines. The average cost per passenger
was 3. 87 cents.

NORTH CHICAGO STREET RAILROAD COMPANY.

An increase in traffic was shown. The gain in gross
earnings, however, was absorbed by increased operating
expenses and fixed charges, the net earnings being
$995,091, against $997,127 in 1S95. For the first six
months there was an increase of $130,000 in net income,
but the extreme depression of business in the last half
of the year resulted in a sharp decrease. The total
number of passengers carried was 56,523,620, which
compares with 53.SS7, 428 in the previous year.
The capital stock was increased from $5,500,000 to

$6,600,000 last year, and on this increased sum the net
earnings amounted to 15.07 per cent., against 1S.12 per
cent, on the smaller amount in 1895. Of the 66,000
shares of stock 10,445 was represented in person and
34,885 by proxy, the entire number being cast in favor
of Charles T. Yerkes, Frederick H. Winston, Warren
F. Furbeck, J. William Helm and Hugh McBirney for
directors. Mr. McBirney succeeds Charles Henrotin,
this being the only change in the board. Mr. Roach,
the former superintendent, was advanced to the position
of general manager.
Mr. Yerkes' annual report contained the following:
"The fact that we have increased our bonded debt

and also capital stock, at the time the extra dividend
was declared a year ago, makes our fixed charges larger.

The results, however, are as follows: Receipts for
1896, from all sources, $2,913,710, against $2,780,487
for the year 1S95; the operating expenses for the year
1896 were $1,400,053.98, against $1,312,107.63, leaving
net earnings for rSg6 $1,506,787.63, against net earnings
for 1895, $1,468,379.59; the fixed charges for 1S96 were
S530.3Sr.45. against $471,251.97, so that the amount of net
earnings for i8g6, after paying all expenses and charges,
was $976, 406. iS, against $997,127.62 for 1895; after
paying all dividends for 1895, including extra dividend,
there was a surplus of $594,281.20, which, added to the
amount of earnings for 1S96, gave a total of $1,570,-
6S7.3S, from which dividends amounting to $758,901
have been paid, leaving surplus to be carried to the year
of 1S97 of $811,786.38. It is hardly worth while for me
to explain to you that the condition of business generally
has reflected itself upon our street railroads. In fact,

the summer months, when we expect to make most of
our money, were extremely dull, and the preparations
made for taking advantage of our electric equipment, in

the way of giving extra inducements for riding, were
practically thrown away. We have the satisfaction,, j

however, of knowing that it will be in good shape and
ready for use this coming year. It has been the policy
of this company to make running arrangements with the
other companies under our control, to the effect that the
public could be benefited and more perfect facilities

given to different lines being operated, to the end that
more traffic might be thrown on the various lines. This
company is at the present time using the tracks-of the
West Chicago Street Railroad company to a consider-
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able extent, and in consequence thereof this company has
arranged with the West Chicago to pay the expenses of

changing those lines from horse to electricity, we to be
reimbursed by the sale of the bonds by the West Chi-
cago company. The sura expended in that manner,
together with the proportionate share of construction of

power houses, has been $1,300,000. We anticipate this

sum will be in a short time entirely paid. I would also

state to you that the different companies for which this

company has guaranteed bonds are now earnirg more
than an amount sufficient to pay their fixed charges, so

that the guaranty of this company really costs it noth-
ing, and at the same time we derive great advantages
from the connections. As time goes on I see more and
more the wisdom of the plan of controlling these con-
necting companies. In regard to the business of the

future, it is needless for me to speak, as you all can judge
whether the prospects are better than for the last year.

They certainly can be no worse. I can only say that

we are now splendidly equipped, thoroughly organized

and ready to do any amount of business that may be
brought to us."

Mr. Yerkes was asked by a stockholder when the

Northwestern "L" would be ready for operation, and
replied within a year. Regarding its probable effect

upon the earnings of the North Chicago company, he
said: "In considering the Northwestern road it must be
held in mind that it was constructed on a different

theory from the other elevated roads in this city. The
others were built by men who wished only to sell the

stocks and who were not looking for a permanent invest-

ment. The lines were made to compete with the surface

roads. They were built parallel with established lines.

The Northwestern "L" was laid out so that it does not
come into competition with the North Chicago lines for

more than three blocks at a stretch. While it certainly

will draw from the traffic of this company, the nat-

ural increase which we have each year will compensate
for any diversion of traffic. It is far better that we should
have built the road than an interest which was unfriendly
to us, and I do not regard its operation with any fear of

the effect on this property."

The issue of bonds in order to make advances to the

West Side company is explained by the fact that the

North Chicago corporation obtains use of tracks owned
by the other Yerkes concern.

In answer to a question regarding the probability of

change in the dividend rate, Mr. Yerkes suggested that

it might be desirable to double the capital stock, reducing
the dividend rate one-half This hint was taken as indica-

tive of future action by the directors, although Mr.
Yerkes said the question had not been discussed formally.

The report of the treasurer was as follows:

INCOME,

1896

.

1S95

.

Passengers $2,826,800 S2.694.359

Other sources 86,909 86,128

Total income 82,913,710 £2,780,487

Operating expenses ".

51,394,387 51,312,107

Net earnings $1,519,322 £1,468,379

Fixed charges, rentals, etc 524,231 471,251

£997,127
1,357-075

Applicable to stock £995.091
Surplus brought forward 594,281

Totals £1,589.372 52,354,203
Regular dividends 758,901 659,922

Surplus balance £ 830,471 51,694,281

Deduct extra dividend January, 1S96 1,100,000

S 594,2Si

Following are given details of operation:

1896. 1S95.

Total passengers carried 56,523,620 53,887,428

Total mileage 10,590,036 9, 697,326

Percentage net earnings on capital stock. . . 15.07 18.12

Percentage operating expenses to gross
earnings

—

Cable 47 ^3 39-9
Electric 51-23 45-2
Horse 9°-98 9r-2

Average 49-32 47-72

The total receipts from cable lines were $1,535,311,

and expenses, $693,532; receipts from electric lines,

$1,192,601; expenses, $610,893; receipts from horse-car

lines, $98,887; expenses, $89,962. The cost per car

mile was for cable, 13 cents; for electric cars, 12.5 cents,

and for horse cars 22 cents.

LAKE STREET ELEVATED RAILROAD COMPANY.

President D. H. Louderback's report showed an in-

crease of $36,588 in net earnings. The deficit for the

year was $13,911, against a deficit of $38,148 in the

previous year. The average daily traffic was 30,208, a

gain of nearly 3,000, almost all of which was secured by

the extension in Wabash avenue made early in Novem-
ber. The gross income ot the road was S56.362 greater,

while operating expenses were reduced from 61. 78 per

cent, of gross earnings to 59.16 per cent.

The terms of three directors expired. W. F. Furbeck

and M. C. McDonald were re-elected, while C. D.

Hotchkiss was elected to succeed Solomon Sturges. The
total number of shares voting was 58,977. The shares

represented by proxy include the trust receipts, which are

"held in trust and controlled by the present management.

President Louderback's report was as follows:

"Owing to the general depression in all business, the

results for the last year have not been up to our expecta-

tions, although the net results are better than the pre-

vious year.

"The treasurer's report shows:

Gross business for the year £573,668.70

Expenses 339.382,54

Net £234,286.16

Fixed charges, taxes, miscellaneous interest. 248,198.13

Deficit S13.911.97

"During the year we have reduced the amount due
on coupons unpaid, January r, 1S95—held by American
Trust and Savings Bank in the interest of Columbia
Construction company—$65,000, leaving a balance of

567.575 due on that account. We have equipped the
road electrically at an expense of $341,0*13.56, and
started its operation September 20, 1S96. Everything is

working in a satisfactory manner, and we have been en-
abled to make some material reductions, and others will

follow as soon as our motormen become thoroughly ef-

ficient and learn to run their motors economically, and
we get the full benefit of our electrical distribution of

power from the nearest power house. We began run-
ning our trains to Wabash aVenue and Adams street

November S, 1S96, which added about 3,000 passengers
a day. Without this extension we would be that much
more behind in our last year's business. The road is

being operated as economically as possible for the num-
ber of passengers carried, and we shall now have to rely

on the natural growth of our territory and such increased
traffic as the completion of the loop may bring us."

The statement of capital and liabilities was as fol-

lows:

Capital stock outstanding £10,000,000.00
Bonds outstanding 5,928,500,00
First mortgage 5s S 979,000
Collateral debenture 5s 3,951,600
Five per cent, income bonds 930,500
Five per cent, income scrip "— 57.400
Trust receipts (convertible into 60 per cent.
debenture and 15 per cent, income bondsj 10,000

Total £5,928,500
Bills payable 775,860.48
Accounts payable 144,368.16
Coupons unpaid 68,070.00
Coupon interest reserved on 605 Ziegler bonds in

litigation 36,300,00
Accrued taxes and miscellaneous interests 12,231.27
Real estate incumbrances 59,388.00

Total £17,024.717.91

The following comparative statement of earnings and
operating expenses was appended to the president's re-

port:

1895.

Earnings £517,304.76
Expenses 319,606.29

Net S197.698.47
61.78"

27,223

Percentage operating expenses to gross earnings.
Daily average passengers

1896.

Earnings £573,668.70
Expenses 339.382.54

Net £234,286.16
Percentage operating expenses to gross earnings 59-i6

Daily average passengers 30,20s

Attorney Clarence Knight expressed the opinion that

the pending litigation would result favorably and said

that action looking toward a final settlement would be
taken next month.

Notes on the Use of High-voltage
Lamps. 1

By.G. L. Addenbrooke.

Asa commencement I may say that the last year's ex-

perience has not altered the views expressed in the paper
I read before the Institute in March, i8g6. The paper
was based on the possibility of using lamps of 220 volts,

which it was assumed could be got at a certain price,

and which would last on the average a certain time. The
rest of the paper was occupied with the results which
would logically follow from these premises. Now, the

opinion of the lampmakers in the discussion was
that I had given the lamps a shorter life than they could

be made to have, and that I had put a full price on them.
Further experience has demonstrated the correctness of

their statements. There is no doubt now that the aver-

age life of high-voltage lamps is higher than I assumed,
and the price is a good deal lower, having been very ap-

preciably reduced in the course of the year for the best

lamps. The position of the high-voltage lamp is conse-

quently now even sounder than I ventured to assume it

to be then, and the reasons for its adoption are so much
the stronger. When my paper was sent in last year, so

far as I am aware, with the exception of Bradford and
St. Pancras, where Mr. Baynes did his pioneering work,

there was not a single central station using publicly high-

voltage lamps in Great Britain or the Colonies, though
several were experimenting.
What, however, is the position now? Within a few

days of sending in my paper Prof. Kennedy's report

recommending high-voltage lamps for Edinburg was
published—of course, quite independently; and the

Westminster company within a month or two followed

suit by offering advantages to any of their customers

who would adopt the higher voltage. Since then the Ken-
sington & Knightsbridge company have arranged to give

any of their customers a reduction of }<d. per unit who
will adopt the higher voltage, and they have already a

number of such installations. The St. James & Pall

Mall company have not actually adopted higher voltage

yet, I believe, because their mains are still- of such am-
ple section for their load; but they have experimented

with it from the first, are strongly convinced of its prac-

ticability, and are prepared to adopt it as soon as it suits

their purpose. In the provinces, Birkenhead has been

carried out on these lines; Chester has just been most

successfully opened with a three-wire system and 220-

volt lamps; Guildford is following suit; Edinburg and

Bradford have already been mentioned. The lamps are

supplied at Croydon on an alternating system, and a

number of other places are using high-voltage lamps on

a smaller scale, but of which I have no definite partic-

1. From the London Electrical Engineer.

ulars. In the Colonies, Coolgardie, the central town of
the West Australian goldfields, has been lig hted with 220-
volt lamps for more than six months.
The above is simply a list of towns which I can per-

sonally call to mind at the moment as using high-voltage
lamps. Were a full list published of all the places where
they are installed it would, I believe, create a good deal
of surprise. That the movement should have gained
such strength within a year is certainly wonderful testi-
mony to its soundness. This year should, however, see
a much further expansion for several reasons; the lamps
are nowcheaper than they were, several firms are supply-
ing them, and nearly all the leading makers of fittings
are just putting on the market special holders, cut-outs,
ceiling roses and switches adapted for the higher volt-
age. The extra cost of these special fittings will be only
nominal in an installation, while there is no doubt that a
good many engineers have hesitated to adopt higb-volt-
age lamps so far because of their doubts as to being able
to procure reliable fittings which were not costly and un-
sightly. When there is also added a year's satisfactory
experience to the above reasons I think it is pretty safe
to anticipate that high-voltage lamps will be even more
in evidence this year than they were last, and that they
will gradually become universal on central-station cir-
cuits.

As to what the lamps will stand I do not think I can do
better than instance Coolgardie, as mentioned above.
When asked to act as consulting engineer for this instal-
lation about iS months since I agreed, with some trepida-
tion on several accounts, one of which was that the engi-
neer on the spot advised that the only feasible motive
power, at any rate for some time, would be oil engines,
on account ol the scarcity of water. On the other hand,
I knew from my experience in similar towns in Australia
that to be successful this installation should be simple,
free from danger, and should need little regulation.
After consultation with several leading firms of lamp-
makers, I obtained assurances which seemed good enough
to commence on, especially as I was not under the neces-
sity of using anything under a 16 candle power lamp; and
accordingly a plant suited for 220-volt lamps was designed,
and left England in December, 1895, while lighting was
commenced last June. As regards the general design of
the plant, the description of the recently opened station
at Chester seems to concur with it almost identically, ex-
cept as regards the motive p*ower.

The lamps— 220 volts— were procured from the
Zurich Incandescence Lamp company. They came to

England from Germany, and were transshipped here to

West Australia. On arrival there they had a railway
journey up the country of 300 miles, the last part of the
track having only just been completed by the contrac-
tors. Lastly for the final 50 miles or so they had, I be-
lieve, to be carted across the open country. I have no
actual return of the breakages, but the local manager
has made no complaints. The lamps have now been in

use six months, partly working from oil engines and
partly from a steam engine procured locally to meet
the demand till a largersteam plant, now on its way out,
could be installed. The regulation, therefore, cannot
have been good, as the accumulators sent out had only
just been installed at the date of my last advices. In
a letter from the manager, however, he characterizes
the high-voltage lamp "as the greatest advance in cen-
tral-station lighting for several years." If, then, high-
voltage lamps will satisfactorily stand such treatment as
this, it seems clear that there need not be much hesita-

tion in adopting them at home.
I have also found no practical difficulty with the higher

voltage in an elaborate house in London where every one
of the fittings in the reception rooms were of antique
character, and formerly intended for candles or gas,

and which the owners insisted on retaining. Some had
to be arranged with the five candle power lamps of 66
volts in series, which is from an engineering point of
view objectionable, but still they do very well, and the
whole installation has a very good appearance; the lamps
are evenly incandesced, and I think one sees less of the
hairpin effect with the double filament. I mention this

to show that it is not only in warehouses and shops that

high-voliage lamps can be supplied, but that there need
be no fear in introducing them in private houses with the
most artistic surroundings.

It may be asked, Is this change to be a final one, or are
we to look for lamps being introduced of still larger volt-

ages? Unless a new lamp altogether should come into

use, of which there appears no sign at present, I think
the voltage to which we now have got will be approxi-
mately final for a long time. Lamps up to 250 volts are,

indeed, now in the market, and the general pressure for

new installations may be gradually raised to this point,in

time, but the difference between this and 220 volts is not
great, and need not cause any hesitation in established
stations adopting 200 volts. With nearly 500 volts be-
tween the outer wires of a three-wire system, we are

fairly approaching the limits of safety for house installa-

tions, and this alone is a strong reason for not going fur-

ther forward. Lastly, the extra precautions and insula-

tion which would have to be adopted with voltages above
500 would go a good way toward discounting any further

saving in mains.
Then again, looking at the subject from another point,

we have the adaptability of 500-volt continuous current
generators for tramways and power work. No one with
any serious experience would, I suppose, attempt to run
tramways and lighting off the same circuit, but there is

no reason why the generators in the same station should
not be employed for both purposes, being coupled to

whichever circuit they are needed on. In many cases

marked economy would be secured in this way if accumu-
lators were used to a considerable extent for the lighting.

In doing this it is necessary, however, to bear in mind
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that in the future the watt-hours output for tramway and

power work will probably in many cases considerably

exceed the watt-hours required for lighting. The tram-

way and power load may, therefore, be the more serious

question of the two, and it is likely that if one station is

used for all purposes it may be best located where it is

most convenient for tramway and power work, the light-

ing being largely done by accumulators in suitably lo-

cated sub-stations charged during the night hours or

when the tramway or power demand is slack.

Provident Regulating Socket.

The cut shows a socket for incandescent lamps, made

by the Pacific Electric company of La Crosse, Wis.,

and known as the Provident regulating socket, because

it enables the lamp to be "turned down," giving five de-

grees of light. At the point of greatest saving it is said

that 69 per cent, of the current used for full candle

power is saved, giving a merely perceptible glow of

light—-enough to enable anyone to see the filament in a

dark room and thus readily find the socket. The gradu-

ation is effected by simply turning the handle of the

switch. The socket is easy to wire, not larger than or-

dinary non-regulating sockets, and is adapted for direct

PROVIDENT REGULATING SOCKET.

or alternating current. The cut is twice the actual size

of the device.

New Flush Plate Switch.

The Perkins solid plate flush switch, illustrated here-

with, is claimed to be a decided step ahead of all other

switches of the same nature. In Fig. 1 is shown the

finished switch in perspective. Fig. 2 is a view from

the top, with the plate removed, and Fig. 3 a side view

with both plate and enclosing shell removed.

The switch is the well known "Gibbs," and has al-

ready spoken for itself, but especial attention is called to

the method of mounting it, and to the object attained.

The plate is held in position by the switch handle,

which obviates the necessity of using disfiguring screws

on its surface. The switch handle is made to exert a

pressure on the plate just sufficient to hold it firmly in

place, and yet not enough to prevent easy operation of

the switch in the following manner:

Thecastring, with four projecting ears for receiving

the wood screws which hold it to the wall or surface to

which it may be required to attach the switch, slips

loosely over two posts mounted on the porcelain switch

base. The heads of screws in the top of the posts pre-

vent the ring from coming off. Two spiral springs

mounted on the posts force the switch from the ring.

drawing the switch handle with it and against the flush

plate with sufficient force to hold it firmly in position.

Rotary motion of the plate is prevented, and the neces-

sity of sinking the ears of the ring into the surface to

which the switch is attached obviated by counter-sinking

holes for the projecting ears into the lower surface of the

plate.

It will be easily understood that the adjustable feature

is of great importance where the switches are used in

gangs under a single solid plate.

WESTERN ELECTRICIAN.

Why Electric Railways Increase Slowly
in Great Britain.

Elsewhere in this number we have mentioned the fact

that a Canadian electrical engineer has been selected to

direct the construction work of a large British engineer-

ing firm, which is going into electric railway work. It

has been surprising to most Canadians and Americans
that Great Britain has lagged so far behind us in electric

railway work. In Canada alone we have over twenty
times the number of miles of electric railway which ex-

ist in the British Isles, and we are likely to increase this

difference during 1897, and yet no country in the world

is so much in need of electric railway development as

Great Britain, and no country is better suited to their

cheap construction and economical operation, at least in

England itself, where there are few mountainous tracts.

There are in England hundreds of good-sized towns and
villages varying in population from the size of Canadian
cities to large towns, which have no railway communi-
cation whatever, and the Light Railways Act recently

passed affords no adequate solution of the problem of
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Parliament, and those who have ever been through tha *

mill know what an expensive process it is. Hitherto it

has been only the wealthy syndicate which could stand
this bleeding, but a reformation in this branch of legisla-

tion is now in sight, which will make it somewhat easier

for construction companies to obtain charters. In the
case of the larger cities and towns in England one diffi-

culty also is the congested traffic of many of the narrow
thoroughfares, on which it would be impossible to run
electric railways at the speed permitted in the wide
streets of Canadian cities. These are some of the rea-

sons why electric railway development has been so slow
in Great Britain, but it will now begin in earnest, and
those who understand the local conditions and can ob-
tain reformations in methods of procedure, will have a
great field for their enterprise before them there.

—

Can-
adian Engineer.

Housatonic Shade Holder.

The Housatonic Manufacturing company of Walling-

ford, Conn., has completed the shade holder illustrated.

The device is carefully adjusted, so that it will fit the

various sizes of sockets and still keep the lamp in the

center of the shade ring. In appearance it is ornamental

and in action it is rapid, simple and practical. It will

fit any socket, and, therefore, does away with the neces-

sity of a supply house keeping more than one kind of a

shade holder in stock. It is manufactured without the

objectionable clamp screw which so often gets lost or

fails to catch the thread, and can be detached from any

socket instantaneously, only requiring a half turn of the

hand. The wedge principle is utilized, so that it is

fastened securely and will not become loosened through

a jar or usual conditions. It is manufactured so that it

HOUSATONIC SHADE HOLDER.

can be attached to the Edison socket without removing

the rubber or porcelain screw on the lower end.

Public Lighting in Dallas, Tex.
At the City Council meeting in Dallas, Texas, on Jan-

uary 1 2th, the following self-explanatory resolutions

were adopted:

Whereas, The contract for lighting the city now held
by the Dallas Electric company expires November 3d,

this year, and as considerable time is necessary to in-

vestigate matters connected with same, looking to the

betterment and cheapening of said lighting system;
therefore be it

Resolved, That the light committee in connection
with the city electrician investigate and report to this

council at as early a date as possible what, in their

opinion, would be the most economical and satisfactory

course to pursue and what system of lighting would be
the most satisfactory and cheapest for the city to use.

Be it further

Resolved, That said committee and electrician inves-

tigate the surplus boiler capacity now at Turtle Creek
pump house and bring in an estimate on the necessary
machinery and construction material for 300 arc lights.

The city of Houston, Texas, proposes the erection of
an electric light plant for the purpose of lighting streets
and public buildings. B R. Warner is the city secre-
tary.

NEW FLUSH PLATE SWITCH.

transportation for these towns, which suffer because of

the cost of reaching the markets. No country in the
world has better highways than England, and yet the

cost of reaching the chief markets of the kingdom is so
great that the farmers in many districts are not able to

get more than one-half the net prices obtained by their

more fortunate neighbors who are near the steam rail-

way system.
Given this condition of things, with such numbers of

towns which are still unserved by any sort of railway, it

may seem a mystery that Great Britain has done prac-
tically nothing in the construction of electric railways.
But there is more than one reason to account for it. It

is not altogether because of the conservatism of the
British people, as many Canadians may suppose, but
because of the enormous cost of franchises and rights of

way. Canadian cities and towns have rightly encour-
aged these railways, and many even give bonuses to new
ones, but in England municipalities, so far from giving
such assistance, are disposed to exact tribute from a
new railway corporation. Not only is this the case, but
the cost of buying out rights of way and obtaining priv-

ileges from private owners is something enormous, and
there is great reverence paid to private rights of owner-
ship. To obtain a charter in the first place is no easy
matter, for the incorporators have to go to the Imperial

A Very Novel and Beautiful Sight in

Huron.
["Special telegram" to the Chicago litter Ocean, from Huron,

S. D., dated January gth, referring to phenomenon of Janu-
ary 4th.]

The atmosphere during the great snow and wind
storm on Monday was heavily charged with electricity.

Telegraph instruments frequently failed to do the bid-

ding of the operator, and a touch of the stovepipe with
an iron poker or other metallic substance would result

in sending a sharp current up the arm and thousands of

electric sparks into the room. In different parts of the

'city some queer, yet beautiful, sights were witnessed.

The small cottonwood trees in front of the Chicago &
Northwestern offices presented a very strange and novel
appearance. The trees were buried in snow almost to

their tops, but at the end of each twig on every branch
in sight was an electrical spark about as large as a com-
mon field pea. On taking hold of a twig the spark ex-
tinguished, but on withdrawing the hand the spark re-,

appeared. Dispatcher Wilson, who wore a glove with a
hole in the thumb, took hold of a twig and the spark
transferred itself to his thumb and back to the twig
when he let go. There was no shock experienced in

handling the twigs, and the light did not waver or trem-
ble, but was quite steady. The trees looked as if a col-

ony of fireflies had settled upon them for the purpose of

an illumination. The sight was a very novel and beau-
tiful one.
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Possible Competition with the Chicago
Edison Company.

About Iwo years ago a great deal of talk was caused

by the passage in the Chicago City Council of what were

known as the Ogden Gas and Cosmopolitan Electric or-

dinances. These grants were very broadly and gener-

ously worded and were considered very valuable. It

was said that they were introduced and passed as

"boodle" ordinances, and that they were for sale to the

highest bidder, and were not intended to further legiti-

mate business enterprises. However, the courts decided

that the Ogden Gas ordinance wa? legal and valid, in a

proceeding brought to test the matter, and this decision

is no doubt equally applicable to the Cosmopolitan. The

latter gives to the Cosmopolitan Electric company the

right to "construct, operate and maintain a plant or

plants, and in connection therewith to construct, repair.

maintain, operate and use in, through, upon, over and

under the streets, avenues, alleys, public ways, tunnels

and upon viaducts and under the Chicago River and its

branches a line or lines of wire or other electric con-

ductors to be used for the production, transmission and

distribution of electricity for the purpose of furnishing

light, heat and power, and the transmission of sound

and signals or any or either of them."

It was and is difficult to ascertain the names of the

backers of the Cosmopolitan company, and nothing was

heard of the project, publicly, until recently, when the

fact came out that, by permission of the West Side Park

Board, the Cosmopolitan company had laid some 40

miles of conduits for electric wires in the West Side

boulevards at the same time and in the same trenches as

the park commissioners in laying the lighting circuits

for the new Garfield Park arc plant. It seems that the

ordinance was passed by the commissioners last spring,

but it escaped public notice. The president of the

board, Harvey T. Weeks, was away at the time, but on

his return he discovered the transaction and determined

to secure, if possible, some remuneration to the park

board for such a valuable concession. The circum-

stances are set forth in the following communication to

the board made by President Weeks after his return to

Chicago last September:

Referring to the ordinance passed by this board on the

26th day of May, 1896, authorizing the Cosmopolitan

Electric company to lay underground electric conduits

in the boulevards under the control of this board, I beg

to call your attention to the fact that the conduits of this

company have been placed in the trench contracted and

paid for by this board and which contain our own

electric light conduits: this was done at the time our

conduits were laid and by the same contractors, but

without authority, either to said contractors or said com-

pany, from this board.

I understand that it is the intention of this company

to also utilize our manholes, and I therefore accept this

opportunity to recommend that before the Cosmopolitan

Electric company is permitted to use any of our electric

light manholes that it pay to this board the sum of $iS

for each and every manhole in our park system into

which its conduits extend. I consider this a just and

reasonable proposition inasmuch as we have received

nothing from this company to assist in paying for exca-

vating the trenches which it has seen fit to use and

which it would otherwise have bad to excavate and pay

for. ,.

Again, the ordinance provides that said company shall

at all times place and keep on file at our office plans

showing the location of each conduit laid and the num-

ber of ducts and wires in each conduit, the location of

manholes and other openings 10 be in access to said con-

duits and each cover for such openings shall have there-

on the name of said company; but the plans called for

have not been furnished. While we have not been put

to any additional or extra expense by reason of the plac-

ing of the conduits in our trenches, yet the company has

saved considerable money by so doing, and I therefore

feel that it is only proper that we should receive some

remuneration from these people.

The suggestion was acted upon, and a resolution de-

manding the $18 for each manhole was passed. The

sum, when paid, will, the commissioners declare, be

about half the cost of the entire work.

The next step was to secure permission from the city

Department of Public Works to lay down-town feeder,

conduits in Washington street, from Halsted street to

Michigan avenue, and in Michigan avenue to Jackson

street. The plan is said to be to run west in Jackson

street to the river, completing a loop on the South Side,

- from which feeder lines will be constructed. Already

the conduits have been laid in Jackson boulevard to the

river and in Washington boulevard to Halsted street,

and there area number of trunk line feeders in the other

West Side boulevards. The power house, it is stated,

will be at Rockwell and West Van Buren streets. Thus,

by using alternating current, the new company can supply

current to and through the best part of the West S.de to

the central business portion of Chicago, penetrating the

heart of the territory from which the Chicago Edison

company draws its chief revenue.

The application for permission to lay the down-town

conduits was made on January 15th, and the plans of the

company were then publicly discussed. The permit will

undoubtedly be issued on the advice of the corporation

counsel, as the decision in relation to the Ogden Gas or-

dinance seems to give the commissioner of public works

no choice. The company's representatives assert that

they will begin the work of laying their conduits in the

territory covered by the permit at once. Feed lines

will be built from the down-town loop, and the heart of

the territory covered by the Edison company will be

pierced by the Cosmopolitan.

The interests back of the Cosmopolitan Electric com-

pany are said to be identical with some of the interests

involved in the Ogden Gas company. Back of both con-

cerns, however, it is said there is a great deal of Lon-

don capital. In fact, it is claimed that half of the

money to build both plants has been supplied by Lon-

don capitalists. The manner in which these two com-

panies have been organized is notable, inasmuch as

neither has placed any securities, made any loans, issued

any stock or bonds, and yet the plants are being quietly

constructed, and the Ogden company is already furnish-

ing gas. The officers of the company claim they are

putting in from 50 to 100 meters a day, and will have

5,000 installed within a short time.

There is considerable speculation as to who the per-

sons are that own the half in each company not repre-

sented by the English syndicate. The construction of

both plants is being done by the Western Republic Con-

struction company, of which Roger C. Sullivan is the

head, and beside that little is known of the local backers

of the Cosmopolitan company.

Banquet Celebrating the Niagara Falls
Transmission.

At the Ellicott Club in Buffalo, on Tuesday of last

week, was held the banquet to celebrate the successful

transmission of the power of Niagara Falls to Buffalo.

About 400 guests were present. Among them were

Niko a Tesla of New York, Elihu Thomson of Lynn,

Mass., E. J. Houston of Philadelphia, Charles F. Brush

of Cleveland, ElishaGrayof Chicago, Charles A. Cof-

fin of Boston, George Westinghouse of Pittsburg, John

E. Hudson of Boston, W. J. Johntson, D. O. Mills, Ed-

ward A. Adams, Francis Lynde Stetson, Charles Lanier

and W. J. Arkel of New York, Enos Barton of Chicago,

W. H. Lawrence of Cleveland, Frederic A. Nichols of

Toronto, Dr. Louis Duncan of Baltimore, C. A. Cutler

of New York, S. Dana Green oE Schenectady, Dr. Cole-

man Sellers of Philadelphia, Joseph Wetzler and T. C.

Martin of New York.

Letters of regret were read from President Cleveland,

President elect McKinley, Governor Black and others.

"When the menu had been disposed of, Francis Lynde

Stetson acted as toastmaster. The toast "The Com-

pany" was responded to by Mr. Stetson himself; "Wel-

come to Buffalo," by Mayor Jewett; "The Empire

State," by Controller Roberts; "Electricity," by Nikola

Tesla; "The City of Buffalo," by Charles W. Goodyear;

"Water Power," by Charles A. Pillsbury of Minne-

apolis.

CORRESPONDENCE.

New York Notes.

New York, January "16.—An extensive improvement

in the Brooklyn Edison company's service is in view.

Contracts have been signed for the sale to the Edison

Electric Illuminating company of that city of one of

the most valuable shore-front properties in Brooklyn.

The price is placed at about §260,000. The property

adjoins the piers of the Long Island Railroad company

at Sixty-sixth street. It is 260 by 1,150 feet, giving a

water frontage of 260 feet, with rights to 550 feet

under water and 600 feet back of the bulkhead, taking

half of the block from the water front to First avenue.

It is the intention of the company as soon as the weather

permits to construct a steam plant for generating elec-

tricity of an ultimate capacity of 20,000 horse power.

There will be erected a one-story brick station 260 by

250 feet, which will have two rooms, a boiler and an

engine room, the cost of which will be about $300,000.

This plant will be one of the best equipped stations in

the country. The system will be underground, doing

away with the overhead wires as far as possible. It is

the intention to furnish current from this plant as far as

Babylon on the south side of Long Island, Roslyn on
the north and Garden City and Hempstead in the

center. The whole system will be regulated by meter,

both for lighting and power.

Speaking of Brooklyn reminds me that Frank Mason's

report of a year's work by the police telegraph depart-

ment of that town was presented to Superintendent Mc-
Kelvey yesterday. The report shows that the bureau

consist of the superintendent, seven operators and four

linemen. During the last year a total of 210,030 mes-

sages were received at the office. Of this number
there were 10,695 calls for the ambulance. The mes-

sages actually on the service of the Police Department

numbered 162,311. According to the report the depart-

ment has in use 440 sets of telephones, 500 cells of

gravity battery, 35 sets of three and five-carbon battery,

125 cells of Laclancbe battery, 500 dry cell battery and

40 cells Gordon and Burnham battery. The patrol

box system is now in operation in 18 precincts, with a

total of 353 boxes. During the year the metallic circuit

system has been completed. Mr. Mason has this to say

about the efficiency of the work done by it: "In conse-

quence of the introduction of the electric street car

(trolley) system on the surface roads throughout the

city, the single-wire service in connection with the tele-

phone system of this department was seriously im-

paired; it therefore became necessary to reconstruct

our system and substitute metallic circuits in place of

grounded circuits. This change is now complete, and the

metallic circuits are now working in a highly satisfac-

tory manner ."

Notwithstanding the fact that the Metropolitan com-

pany rejected compressed air as the motive power for

the new equipment of the Fourth and Sixth avenue

lines,, the advocates of this system are still abroad in the

land. The daily papers report that a company for the

promotion of the new power for traction purposes, and

for the manufacture of compressed air motor-cars, has

been formed. The Compressed Air Power Company is

the name of the organization, which has a capital stock

of $1,000,000. A certificate showing that one-half of the

capital has been paid up was filed last week with the

county clerk. The president of the company is Joseph

H. Hoadley, and the secretary Almeric H. Paget. The

directorate is made up of William C. "Whitney, Thomas F.

Ryan, William W. Cook, W. L. Elkins and Frederick S.

Pearson. Thecompany wasformedaboutsixmonthsago, it

is said, and the directors have since then been quietly but

actively preparing for carrying out its objects on a large

scale. A factory which will be equipped with a complete

plant for the construction of compressed-air cars, is being

erected at Lenox avenue, and One-hundred-and-forty-

sixth street. The buildings have already been roofed

in and are to be finished in about two or three months.

The Atlantic Avenue Railroad commission has made

its report to Mayor Wurster of Brooklyn. The plan

is a most elaborate one, providing for a tunnel under

the East river in conjunction with the Long Island Rail-

road company and a scheme of rapid transit to Jamaica.

The commissioners add : "It is also proposed to operate

a line of railway by the trolley system on the surface of

the streets, thus replacing the existing rapid transit

trains by a much more convenient and efficient service

for short-distance riders, while at the same time it will

distribute the passengers on the through trains to points

intermediate between stations, and the through trains

will be enabled to give true rapid transit by reason of

the few stoppages. The motive power for both systems

will be electricity. The through service by short trains

at frequent intervals and high speed will give accommo-

dations never before offered. The freedom of this sys-

tem from the nuisance of noise, smoke, steam and coal

gas will do away with many of the objections to former

plans for the treatment of this problem."

The Edison Electric Illuminating company of New
York has published its annual statement* The report

shows a large increase in gross earnings compared with

the years 1894 and 1895. The statement, with two

years' comparison, is as below:

1896. 1895. 1S94.

Gross earnings $810,266 $621,149 £4=1,074

Expenses and taxes 499.266 383.707 234,19(5

Net earnings $311,000 $237,442 SiS6,S-6"

Other income 31 .
US 29,907 36,539

Total $342,148 5267.349 S223.406

Deduct

—

Interest on bonds S 50,000 S 33-75° $25,000

Dividends {6 per cent.) 225.000 202.500 168,750

Total .S275.000 $236.25° Si93.75°

Surplus foryear .... .-..$ 6/- r4s 5 3i.°99 S 29.656

At the meeting the stockholders authorized an increase
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in the capital stock of £250,000 and a further issue of

$500,000 bonds under the present mortgage. These secur-

ities are offered until February 1st at par to the stock-

holders at the rate of 10 shares of stock and a $1,000

bond for each 150 shares of stock held. The subscriber

must take both stock and bonds in equal amounts, pay-

ments to be made 20 per cent, at time of subscription,

30 per cent. April 1st, 30 per cent. July 1st and 20 per

cent. October 1st.

The Rapid Transit commissioners on Thursday adopted

a resolution approving the underground railroad plans of

Chief Engineer Parsons—except those of the division be-

tween the city hall and the Battery—as already made
public. There were only five commissioners present when

the members met and, as six votes were necessary for

legally approving the plans, the commission adjourned

to the mayor's office, and Mayor Strong was asked to join

in the action of his fellow-members. The mayor's vote

was recorded in favor of the resolution, making the six

affirmative votes required. The meeting at the mayor's

office lasted only a few minutes. The southern part of

the road will not be built unless the property-holders

along the route give their acquiesence to the plan and

waive the matter of damages. The plan adopted by the

commission contemplates a four-track system from the

city hall to Forty-second street and Fourth avenue, the

the route being along Park Row, Center to New Elm, to

Lafayette place, to Eighth street, under Fourth and Park

avenues to Forty-second street and the Grand Central

Station; then westerly to Broadway and along it to the

Boulevard and One-hundred-and-third street, where a

division will be made, one branch turning east and going

under the Park to One-hundred-and-lenth street and

Lexington avenue. The other branch north is from One-

hundred-and-third street along the westerly side of the

city to the city limits. The general mode of operation

is to be by electricity or some other power not requiring

combustion within the tunnel or on the viaducts, and the

motors must be capable of moving trains at a speed of

not less than 40 miles an hour for long distances, ex-

clusive of stops. M. S.

Washington, D. C.

Washington, January 16.—Owing to the season of

the year and to the fact that little construction is going

on at the present time, trade matters are exceedingly

quiet.

The Potomac Heat & Power company seems to be

making the effort of its life. As stated before,

this company is in active competition with the

United States Electric company, which latter com-

pany for a long time has enjoyed a practical monop-

oly of the electric lighting of Washington. Up to about

three weeks ago the fight for privileges was a three-cor-

nered one, but it has now developed a new feature.

When the annual contract for furnishing electric light,

heat and power to the District was due some time ago,

the Potomac company made the lowest bid. But the

United States company had all the wires laid, while the

Potomac company had not. Then the question of the

right of the District commissioners to grant a permit to

the Potomac company to lay new conduits was carried

into court and decided in their favor. Accordingly the

Potomac company was given the contract. Then the

matter was carried into Congress and a resolution was

introduced by Mr. Cockrell prohibiting the tearing up of

"the streets until the Senate committee appointed for

that purpose had made a thorough examination of the

case. But up to date this resolution has not been

reached. In the meantime the Potomac company got

things ready and on Thursday it proceeded to tear up

the streets specified in the contract and lay conduits.

This put the Senate appropriations committee into an

ugly mood and its members are indignant at what they

term a gross violation of their wishes by the District

commissioners. The case is an interesting one from the

fact that the Senate is evidently anxious to call up or

reach the Cockrell resolution before the tearing up pro-

ceeds much farther, while the Potomac company is

equally anxious to finish the laying of the conduits be-

fore the resolution can be reached.

C. A. Lieb, vice-president of the Potomac company,
said, when seen Thursday evening: "We are simply
working to-night along the avenue between Fifteenth

street and Lafayette Park in order to prevent a blockad-

ing of traffic at that congested point. We hope to have
the street all clear there by 10 o'clock in the morning,
and thus avoid any trouble there. That is the only rea-

son we are working to-night. After we pass the car-

tracks on Fourteenth street we will work only in the day-

time. We cannot go very fast because our terra cotta

pipe has not arrived. We have ordered from Canton,

Ohio, 400,000 feet of this pipe, and it is on the way now.

This is sufficient to lay about seven miles of conduit."

When asked if he anticipated a defeat in the Senate, he

said he had no idea what the Senate intended to do.

"We tried to get a hearing," he said, "but thecommitttee

would not hear us, and they have reported against us

without understanding the situation. I cannot say what

we will do if the Senate stops the laying of the conduits.

We have been to a great expense, and we would proba-

bly, in such event, not act until directed by the Senate."

What the members of the Senate appropriations com-

mittee think can be judged by the following expression

from Senator Cullom: "If I were president I would re-

move everyone of the commissioners for malfeasance in

office. The express purpose seems to be to disregard

what they know to be the intention of the appropriation

bill. I think their action an outrage upon the city. They
are culpable for this tearing up of streets, which the

Senate never contemplated would be done." Another

senator, in speaking of the same state of affairs, said:

"The lighting of the parks was to begin July 1st last,

and the commissioners have awarded contracts to a com-

pany that cannot begin the fulfillment of them until

about eight months have elapsed. In the meantime they

are digging up the streets and evenues to the inconven-

ience of the public, who are obliged to wade through the

mud while the work is in progress. The commissioners

know that both Senate and House are in favor of a per-

manent system of subways; they know also that many
senators are opposed to the present extension of conduits,

and yet I understand that within a few days, since the

subject has been agitated before the Senate and senators

have spoken their minds freely against the work of the

Potomac company, permits have been granted for the

laying of conduits along the street for a long distance,

paralleling the conduits of the United States company."

T. I. P.

$50,00010 'construct and maintain water and electric
power plants, etc.

The Consumers' Electric company has been organized
at Bristol, Va., with C. C. Cochran, president; C. L.
Sevier, vice-president and Albert Parlett, secretary and
treasurer. The company 'is now erecting an electric
light and power plant.-

''
.'.

PERSONAL
Frederick B. Smith, vice-president and manager of

the Paragon Arc Lamp company, Boston, was in Chi-
cago last week. Mr. Smith is believed to have com-
pleted arrangements for a western agency for his prod-
uct.

Professor Henry A. Rowland, of Johns Hopkins Uni-
versity, has received official notice from the president of
the Italian Society of Science, announcing that the Mat-
tencci gold medal has been conferred upon him in honor
of his distinguished attainments in physics,

The newly elected officers of the Western Society of
Engineers for 1897 are: President, Thomas T. John-
ston; first vice-president, Alfred Noble; second vice-
president, James J. Reynolds; treasurer, Emil Gerber;
trustees, G. A. M. Liljencrantz, Horace E. Horton
and Ferdinand Hall.

William H. Sinclaire, formerly president of the Gal-
veston Street Railway company, but more recently con-
nected with the firm of Flynn & Boland, railway brokers
and contractors of New York city, died suddenly at Powers
Hotel in Rochester, N. Y.,on January nth. Death was
caused by apoplexy.

T. C. Rafferty, who is probably one of the best known
men in the electrical supply business in the country, is

now associated with the Metropolitan Electric company
of Chicago, having disposed of all his other electrical
interests. All of Mr. Rafferty's friends and customers
will undoubtedly be pleased to learn of his new connec-
tion, which will afford him ample scope for his energetic
work, enabling him to take care of his customers' wants
in a befitting manner, and renew old and pleasant trade
relations.

ELECTRIC LIGHTING.
John D. Langhorne of Washington, D. C, has bought

the Bedford, Va., electric light plant for §10,000.

The Hagerstown, Md., Electric Light company is

said to contemplate the erection of a second plant to
furnish power to manufacturers.

Mr. Nussbaum will build an electric light plant in
Bainbridge, Ga. A 35 to 50 arc and 50a to 750 incan-

'

descent system will be installed.

The city council of Cumberland, Md., has passed an
ordinance for an election to be held for the purpose of
securing a $20,000 electric light plant.

The Gatesville, Texas, Electric Light company has
been incorporated, with a capital stock of $25,000, to
establish an electric light and power plant.

At Pine Bluff, Ark., the Pine Bluff Power & Transit
company has been incorporated, with a capital stock of
$100,000 to operate electric light and power plants.

. Otto Buchel, William Westhoff, V. B. Proctor and
others have incorporated the Buchel Power & Irriga-
tion company at Cuero, Texas, with a capital stock of

ELECTRIC RAILWAYS.
The Raleigh, N. C, Electric Street Railway com-

pany's power plant was recently burned, entailing a
loss of $50,000.

The New England Street Radway company of New
Haven, Conn., declared a dividend of one percent., pay-
able January 15th.

It is reported that another effort is being made to con-
solidate the Enterprise and City railways at Charleston,
S. C, and to rebuild them for the use of electric motors.

A scheme is on foot to amalgamate the electric rail-
roads in and around Hamilton, Ont, in which case the
Hamilton & Dundas road will be converted into an elec-
tric line and extended to Gait, while the Radial railway
will be extended to Oakville and later to Mimico.

The annual report of the Rochester Railway company
shows the following: Gross earnings from operation,

$70,999.51; operating expenses, $42,626.20; net earnings
from operation, $28,373.31; income from other sources,
$7io'.22; gross income from allsources, $29,083.52; inter-
est on funded debt and taxes, $26,193 03; net divisible
income, $2,890.50.

John D. DeGoiley of Mt. Gilead and William Nichol-
son of Ashley, O., are interested in the proposed elec-
tric road from Mt. Vernon to Richmond, known as the
Ashley, Mt. Vernon & Richmond electric railway.
The length of the proposed line is 50 miles, running
through a thickly settled country and crossing the seven
railroads which run north and south. No construction
work has as yet been done.

The Columbus Street Railway company has declared
a dividend of one per cent., payable February 1st. The
company reports gross earnings for December of $52,-
523, a'decrease of $2,885 as compared with the same
month of the previous year, and net $26,544, a decrease
of $1,594. For the year ended December 31st the gross
earnings were $631,623, an increase of $1,328 as com-
pared with the corresponding period of the previous
year, and net $322,879, an increase of $4,478.

TELEPHONE.
The Missouri Telephone Manufacturing company of

St. Louis is just completing extensive toll lines through
the central portion of Tennessee connecting all the dif-
ferenf*cowns to Johnsonville and Britts Landing. This is

said to be one of the largest toll-line systems ever built
in this country.

It isstated that the telephone bill in the Michigan Legis-
lature will be fiercely fought by the Bell interests; a'5%
contemplates making the Bell company do business for
and with the numerous independent lines which have
sprung up all over the state, and whose business is seri-

ously hampered by their inability to give satisfactory
state-line service because of the refusal of the Bell com-
pany to do business with them.

MISCELLANEOUS.
Bids will be received by the Board of Commissioners

of the county of Allen at Fort Wayne, Ind., at 2 o'clock,

February 25th, for a new power house and equipment
for heating and lighting plant.

The University of Idaho, at Moscow, Idaho, offers a
four years' course in engineering. F. B. Gault, the
president, will furnish information to those who desire
it. Tuition is free to persons who have resided in Idaho
for 12 months prior to enrollment.

J. Glen Wray is announced to deliver an address on
"Transmission of Electrical Energy," in the lecture
room of the Chicago School of Electricity, 335 Dear-
born street, on January 21st, beginning at S p. m. This
-is the nineteenth in the series of "practical talks" given
by the school.

On the new British warship Prince George six search-
lights are carried, and the interior lighting is effected by
930 incandescent lamps, one-third of which are 50 candle
power lamps and the remainder 16 candle power. There
are 29 miles of electric light cable aboard the Prince
George. Electricity is also employed as an auxiliary in
training the four 12-inch guns, but apparently is not
made use of to drive ventilators or to hoist shot and shell.

Current is supplied by three 600-ampere dynamos.

The production of copper in the United States in 1896
showed a large increase, although the consumption de-
creased on account of the general depression of business
and the comparatively light demand from the electrical
and other interests. The total output, as given in the
Mineral Industry for 1895, was 386,453,850 pounds,
or 172,524 long tons. For 1896, estimating the month
of December, there was a production of 453,913,600
pounds, or 202,640 long tons, showing an approximate
gain last year of 67,459,750 pounds, or 17.5 per cent.
The production in 1896 was by far the largest ever re-
ported. The increase came largely from the Montana
mines, which have made a very large output, the Ana-
conda alone turning out over 115,000,000 pounds. The
Michigan mines maintained about their usual output.
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TRADE NEWS.
The headquarters of the Wagner Electric Manufactur-

ing company of St. Louis at the convention of the North-
western Electrical association will be at the Pfister
Hotel.

Jas. C. Wormley & Co., Marquette building, Chicago,
are making some flattering inducements to prospective
incandescent lamp buyers. For 30 days they will allow
a discount of 10 per cent, on current lamp prices. Mr.
Wormley will be at the Milwaukee convention.

The Chicago Electric Commission company of 169
Adams street, Chicago, has issued its first "price-cur-
rent"—a four-page sheet of electrical bargains in ma-
chinery and supplies. The company acts as selling

agent for buyer and seller, charging a small commission
for its work. It deals largely in second-hand apparatus.

The contract for the complete rolling stock of the
Quebec electric railway, including cars, motors, etc.,

has been awarded to Ahearn & Soper of Ottawa, Ont.
The system will be as nearly as possible a duplicate of
that at Ottawa, which is recognized as a model. The
motors used will be of Westinghouse make, and will

be especially adapted for the grades which exist at

Quebec.

The Electric Appliance company can tell an amusing
story of the enthusiasm of a contractor over his first job
with Armorite conduit, It certainly is a pleasure to a
contractor to be able to draw the wire into the tube with-
out the use of soapstone and other lubricants. The lin-

ing of the Armorite tube offers almost no resistance to

the passage of the wire, and the wire slips through the
conduit with remarkable ease.

The Chicago Armature company, 14 and 16 North
Canal street, has recently been reorganized and is now
under the management of the following-named officers;

President and treasurer, U. L. Swingley; manager, Wm.
Wright; secretary, E. B. Bronson. The company is in

better shape than ever before to make and repair commu-
tators and armatures for any system. The company also

makes a specialty of general electrical repairing and
offers special discounts to prospective customers.

Alfred F. Moore, who for so many years has been
known in the electrical trade as the manufacturer of elec-

tric light, telegraph and telephone wires and cables, has
issued a large office calendar for distribution to friends.

This concern was established in 1S20, and is one of the

solid firms in the electrical business. Its trade has shown
a large increase, it is reported, during the last year.

Alfred F. Moore, Chas. C. King and Antoine Bournon-
ville comprise one of the strongest and most pushing or-

ganizations in the electrical trade, and their success is

merited.

A. O. Scboonmaker, importer of mica at 158 Will-

iam street, New York, calls attention in a recent circular

to the superiority of East India mica, which he handles
in the solid sheet as it is mined. He says: "The mica
I sell comes direct from the original sources in India.

It is selected stock of guaranteed purity, and no region

in the world furnishes a better article for insulating pur-

poses. It is perfectly free from iron, thus rendering its

non-conducting properties of the very highest order. It

splits even throughout and has a uniform, smooth cleav-

age. This mica has been used constantly by many of

the largest and most prominent electrical companies in

the country, and has given perfect satisfaction. It is

always reliable."

The merits of the widely known Card motor -are well

established, and the generator manufactured by the

same company has also an excellent reputation. As the

company says, in introducing "A Few Testimonials" re-

cently published, "the excellence of the apparatus and
the success achieved by the Card Electric company is

so well known that it seems almost unnecessary to pub-

lish commendations." However, the letters showing the

varied uses to which the apparatus is put are interest-

ing, and from the character and standing of the writers

should have great weight with intending purchasers of

electrical machinery. A report of very satisfactory

tests of the company's automatic motor switch at

Armour Institute is also given in the pamphlet. The
Card Electric company is addressed at Mansfield, Ohio.

K. McLennan & Co., sole manufacturers of Gale's

commutator compound, extend a cordial invitation to

all members of the Northwestern Electrical association

who have not as yet tried Gale's commutator compound
to write to them to their office, 1128 Marquette building,

Chicago, for a free sample stick. Gale's commutator

compound, it is said, will absolutely, prevent sparking

and cutting of commutators and not gum the brushes.

This compound has been adopted, it is claimed, by

nearly three-fourths of the electric power plants and

central stations in the United States and Canada and

also by many foreign power plants and stations. It is

the desire of the manufacturers to have their compound
used in every electric plant in the country. A free
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sample stick may be had, also, of every supply house
where the compound is sold.

The Germania Printing company of Milwaukee, Wis.,
has completed its new eight-story block, which is to be
devoted to printing and bookbinding industries. The
entire outfit of machinery is to be electrically driven by
direct-connected motors. The contract for this work
has been awarded to the Northern Electrical Manufac-
turing company of Madison, Wis., which is building
slow-speed steel-clad motors especially designed for this

class of work. There were 32 bids upon the job , and the
award of this large order to the Northern company is a
high tribute to the many valuable features of its electri-

cal machinery. The Northern company is said to be
backed by large capital and it is certainly pushing for
business most aggressively.

BUSINESS.
Lindsley Bros, of Menominee, Mich., have ready for

shipment on short notice 15,000 cedar poles, ranging from
25 to 60 feet in length.

A. O. Schoonmaker, the New York mica dealer, has
opened a Chicago office at 1563 Monadnock building.

John Child is in charge, and he will carry a full line of

all grades of mica for prompt shipment.

The Armorite Interior Conduit company of Detroit

has just issued a reduced price-list showing lower rates

for its conduit. Trade is reported to be booming, sev-
eral large contracts having been closed recently.

One of the special features of the business of the
Philadelphia Engineering Works is the manufacture
and erection of steel plate chimneys for steam power
plants. A catalogue is devoted entirely to this work,
and it should be of value to engineers.

William C. MacCurdy, late of the firm of MacCurdy
& Smith of Indianapolis, has opened an office at Room
42 Baldwin block in that city, as an electrical engineer
and manufacturers' agent. He has already secured sev-

eral good agencies and is looking forward to a better-

ment in the electrical business.

The Puritan Electric company is presenting a beauti-

ful calendar illustrating the times when conditions about
Boston were different than at present. The Puritan
Electric company, whose main office is at 178 Devonshire
street, Boston, reports many inquiries regarding its en-

closed arc lamp, and the orders for sample lamps have
been gratifying in number.

Rainbow packing is a commodity which is becoming
identified with the electrical business. It is used for

steam joints and is not affected by oils and alkalies. The
trade-mark has the word "Rainbow" in a diamond in

black, and it does not seem that there has been any imi-

tations. The Peerless Rubber Manufacturing company
of 16 Warren street, New York, is kept busy taking care

of orders which have been sent in for the celebrated

Rainbow packing.

Edward K. Patton, for many years connected with the

Perkins Electric Switch Manufacturing company, Hart-
ford, Conn., has recently been appointed Chicago agent
for this well-known company. Mr. Patton's long and
favorable connection with the electrical business should

enable him to handle the large western trade of the Per-

kins company with the best of satisfaction. The Chi-

cago office remains at 153S Monadnock block.

The Manhattan General Construction company is send-

ing out a new catalogue, in addition to the one recently

mailed to its friends, which is as beautiful a piece of

work as the previous one, and illustrates many points in

detail of the Manhattan lamp. This company's calen-

dar is also a work of art, and it reports that the applica-

tions for these have nearly exhausted the stock, but that

it will endeavor to accommodate any who desire the cal-

endar, as a new edition has been ordered.

A. L. Bogart of 22 Union Square, New York, issues a

catalogue which shows the latest novelties in electric gas

lighting apparatus. Probably the newest feature which
Mr. Bogart has brought out is the Welsbach electric gas

lighting device, which is illustrated in this catalogue, and
for which there will, without doubt, be a large demand.
HisRhumkorff induction coils are especially constructed

for use in electric gas lighting, and are arranged for

this class of work, and can be operated by open circuit

battery when desired. The dynamo electric lighter has

many special features, and the new "Vim" dry battery

is illustrated.

The Williams & Abbott Electric company and the

Kirk-Latty Manufacturing company, both of Cleveland,

Ohio, have consolidated, and hereafter the latter, the

Kirk-Latty Manufacturing company, will be the sole

manufacturer of both companies' lines. It will also

manufacture, and be in position to furnish, a full line of

magneto bells, switchboards, telephone receivers, tele-

phone supplies, together with other electrical and
mechanical devices. The company is building a new
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and large factory, and is equipping it with modern
machinery and appliances, and will have facilities for
turning out these goods in large quantities. It will aim
to increase the quality of the goods, if possible, and will
carry a large and well assorted stock.

The Ward Leonard Electric company of Hoboken,
N. J., has secured the exclusive right to the manufac-
ture and sale of the various types of outlet boxes, switch
boxes, junction boxes, floor boxes, cable boxes, drop
cord boxes, receptacle boxes, etc., which have been
known to the trade as the Mailloux, De Rycke, Krantz,
Fountain aad Soons boxes, and is supplying these boxes
porcelain-lined instead of "paint-lined as heretofore, the
prices being in all cases equally as low and in many cases
much lower. The porcelain lining makes a good insula-

"

tion for the purpose, as it is unaffected by heat, cold,

acids, alkalies, oils, or in fact any chemicals or condi-
tions met with in practice. The insulation is guaran-
teed to measure over ten megohms and to resist 2,000
volts alternating electromotive force.

One of the busiest houses in Chicago at the present
time is the Farr Telephone & Construction Supply com-
pany, 342 Dearborn street. The company handles ev-
erything in the telephone and construction line, from
the smallest article in the supply trade to a complete
telephone exchange. The Farr company has mnde an
excellent reputation within the last six years and has an
established trade which covers the entire United States
as well as quite a few foreign countries. The company
is particularly noted for its promptness in filling orders,
although at the present time it is a hard task to main-
tain this repu tation , as the many orders received
within the last few months have kept the entire force un-
usually busy. Users of telephones and supplies will do
well to correspond with the Farr company when in need
of such material.

A flattering testimonial to the value of micanite as an
insulator comes from Superintendent H. S. Cooper of

the Schenectady (N. Y.) Railway company, who writes

to the Mica Insulator company of Ne-v York as fol-

lows: "In March, 1894, you put a full body and slot

insulation of micanite on one of our Edison No. 16
street-car armatures, and the same was wound at once
and put in service and has been pretty steadily running
ever since, the car having made over 50,000 miles. The
armature has never given us any trouble in 'body
grounds' since it started, although it is of the 'ring'

type and is not protected by the motor frame, it being
open to snow, slush or water from the wheels. The wir-

ing on this armature has just been burned out by a se-

vere and continued overload, so heavy as to not only
char the insulation of the wire, but to melt some of the

- wires themselves. On stripping off the wires we were
surprised to find the insulation of body and slots in ap-
parently good order; and after fully stripping and test-

ing we find it absolutely perfect mechanically and elec-

trically and are now rewinding it, having done nothing
to the insulation but to give it a coat of varnish and bake
it. We consider this so remarkable a record that we
think it only justice to you to inform you of it. While
the full micanite body insulation costs several times
more than our previous method of clpth, mica and paper,

the results in freedom from armature 'body grounds,'

and the ability to re-use the insulation indefinitely, are

points that will make us consider the use of micanite as

essential in all our work for the future.''

The Ball Engine company of Erie, Pa. , reports the fol-

lowing shipments during the last 30 days: Shoenberger
Steel company, Pittsburg, Pa., one 150 horse power ver-

tical direct-connected and one 400 horse power vertical

direct-connected engine; Chicago Public Library, Chi-
cago, 111., four 200 horse power vertical cross-com-
pound and one 100 horse power vertical cross-compound
engine; Nicopol-Mariopol Mining & Metallurgical com-
pany, Mariopol, Russia, one 400 horse power vertical

cross-compound engine, direct-connected; to Mexico, five

25 horsepower engines; Jackson Street Railway company,
Jackson, Tenn., two 175 horse power engines; Elec-
tric Installation company, Geneva, 111., one 100 horse

power and one 70 horse power engine; Hammond Build-

ing, Detroit, Mich., two 70 horse power engines, di-

rect-connected; United Coke & Gas company, Glass-

port, Pa., one 60 horse power engine; Paul O. Stens-

land Building, Chicago, one 125 horse power engine,

direct-connected; Crook, Horner & Co., Baltimore, Md.

,

one go horse power engine, direct-connected; Church
Home and Infirmary, Baltimore, Md., one 60 horse

power direct-connected engine; Pine Ridge Indian res-

ervation, one 35 horse power engine, direct-connected;

Rosebud Indian reservation, one 35 horse power engine.

direct-connected; Pennsylvania Tube Works, Pittsburg,

Pa., one 60 horse power engine, Junaluski Leather com-
pany, Waynesville, N. C, one 50 horse power engine;

Wauwatosa County Insane Asylum, Wauwatosa, Wis.,

one 70 horse power and one no horse power engine;

A. M. Fuller Building, Chicago, one 70 horse power
engine.

ILLUSTRATED ELECTRICAL PATENT RECORD.

574,885. Controller for Electric Motors. Harry P.

Davis, Pittsburg, Pa. Application filed December

3. 1895.

This device includes the combination with circumfer-

entially arranged sets of stationary contact blocks or

pieces, and a centrally mounted head movable a limited

distance from neutral position in either direction, and hav-

ing radial arms provided with contacts at their outer ends

Issued January 12, iSgy.

electrically connected in pairs, of a plurality of resistances,

each permanently connected to two sets of contact blocks.

574, S89. Electric Cigar Lighter. John W. Dawson,
Louisville, Ky. Application filed August 17, 1895.

A cigar-cutting apparatus with an incandescent lamp is

constructed so that by the movement of the handle the

lamp and the lighting device are energized and the cutter

is operated.

574,896. Combined Rheostat and Reversing Switch.

Jonathan P. B. Fiske and Charles P. Smith, Alli-

ance, Ohio. Application filed March 18, 1895.

The reversing switch and lever for operating or throwing
the same, and a segment gear with curved ends or stops
moved by the lever, and a rheostat or variable resistance

in gear therewith are provided.
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574.901-
Pa.

Telephone. Claude C. Gould, Philadelphia,

Application filed April 29, 1895.

One claim follows: The combination in a telephone of
a casing or bousing, a diaphragm, a rolling electrode, a
basket for said electrode, and a yoke attached to said
casing and basket,

574. 9°3' Electric Meter. Johannes Hessberger, Nie-
dersedlitz, Germany. Application filed August 10,

1S95.

Means are employed for producing a magnetic field and
a bismuth or bismuth alloy conductor in the field, one of
the parts being movable in relation to the other.

574- 9°5- Electric Arc Lamp, Ralph O. Hood, Dan-
vers, Mass. Application filed July 6, 1896.

In an electric arc lamp there is the combination of a mass
whose espansion under the action of the electric current
separates the carbons employed therein, and a magnet in
series with the arc for feeding the carbons toward each
other when the current flowing across the arc is at a prede-
termined value.

574 914. Means for Adjusting Compound Wound Dy-
namos. Benjamin G. Lamme, Pittsburg, Pa. Ap-
plication filed December 28, 1893.

The method of adjusting the compounding or series coil
of a compound wound dynamo consists in varying its com-
pounding effect while maintaining a constant resistance
between its terminals.

NO. 574.S85.

574,922. Electric Calendar Clock. George W. Mac-
Kenzie, Beaver, Pa. Application filed December
28, 1895.

An electrically actuated reciprocating bar is mounted in
guides; an inclined-faced pawl is pivotally secured to the
top of such bar, provided with a tail-piece and an adjust-
able stop secured on the guide-frame and designed to en-
gage the tail-piece and return the pawl to a normal posi-
tion.

574,926. Overhead Electrical Knife Switch. Joseph
Menchen, Kansas City, Mo. Application filed Feb-
ruary 25, 1896.

An overhead switch comprises an insulating base, knife
terminal jaws and standards depending therefrom, an in-
sulating reciprocatory cross-head upon the standards, con-
tact knives carried by the cross-head and provided with
pivoted terminals, and springs normally pressing the cross-
head elevated and the terminals with a -yielding pressure
into frictional engagement with the knife-terminal jaws.

574.953. Electrical Signal System. Robert Skeen,
Madison, 111. Application filed March 4, 1895.

A system is described comprising an electric railroad
provided with a trolley wire for supplying current thereto,
having an insulated section, a switch for cutting off the
current from the section, and a railroad crossing the former
road, the one end of the insulated section terminating sub-
stantially at the crossing road, and a live wire over the
electric road in addition to the insulated section.

574.954. Electric Signal. Robert Skeen, Madison,
111. Application filed May 11, 1895.

An electric cut-out is claimed, comprising a rotatable
or oscillating piece, having a crank, operative means, a
connection of variable length between the crank and
operative means, and a stop adapteJ to engage laterally

"

with the connection in an extreme position of the
same.

574,965. Vacuum Dispatch System. James A. Wat-
son, Washington, D. C. Application filed Febru-
ary 18, 1893.

In a dispatch system there is the combination of a nor-
mally closed and exhausted tube, a carrier movable within
the tube, and exhausting mechanism to constantly maintain
a vacuum within the tube.

574,978. System of Lightning Protection for Electric
Circuits. Alexander J. Wurts, Pittsburg, Pa. Ap-
plication filed July 19, 1S93.

One claim is reproduced: In a system of electrical
distribution, the combination with a source of current and
translating devices, of a line circuit provided at suitable
intervals with ungrounded inductive resistances, said re-
sistances serving to dissipate static charges by transform-
ing their energy into heat.

574-979- Device for Protecting Electric Circuits. Alex-
ander J. Wurts, Pittsburg, Pa. Application filed
October 2, 1S95.

A choke-coil is provided with a conducting piece or strip
located adjacent to but not in contact with several of the
turns thereof, whereby spark-gaps are formed between the
turns and the strip.

574,994. Printing Telegraph. Bernhard Hoffmann,
Paris, France. Application filed July 17. 1S95.
Patented in France December 1, 1894.

A type-wheel, escapement and revolving brush are con-
nected together, a dial of segments traversed by the brush
keys connected to the segments, normally alternately
grounded and open-circuited, and each adapted to estab-
lish the reverse condition when depressed, a line connec-
tion from the brush through a line battery to line, a relayin
the line connection, an escapement magnet controlling the
escapement, a printing magnet and a commutator which in
tne "receiving 1

' position grounds the line through the re-
ay, and m the -'transmitting'- position grounds the line
through relay, the line battery, brush, segments and kevs

575,002. Illuminant for Incandescent Lamps. Alex-
ander de Lodyguine, Pittsburg, Pa. Application
filed January 4, 1893.

An incandescing illuminant for electric lamps is com-
posed of an incandescing metallic body, and containing a
conducting fillet of different material.

575,045. Electric Valve Apparatus. John V. Stout,
Easton, Pa. Application filed June 7, 1892.

One claim is given: In a valve device the combination
with the bonnet, of a trame mounted thereon and support-
ing the magnets, uprights attached to the frame, a cross-
piece connected to the uprights and forming a guide for the
valve stem, afmature levers connected to the uprights and
carrying the contacts, one of the levers acting as a lock for
the other, and connections between the latter lever and the
valve stem.

575,047. Electric Cjuick-break Switch. Arakelyan H.
Arraen, Philadelphia, Pa. Application filed March
30, 1896.

In an electric quick-break switch the combination of a
switch lever and push-button working in planes perpendic-
ular to each other, with a button-arm auxiliary to the but-
ton and a spring working between the switch-lever and
button-arm,

575- °53- Electric Railway. Leon Dion, Natick, Mass.
Application filed December 30, 1895.

A closed tube or conduit.in sections insulated from each
other, with magnets therein attached to the top of the tube
or conduit, in combination with a non-magnetic main con-
ductor, and an auxiliary magnetic conductor superimposed
thereon, the magnets lifting the auxiliary conductor.

575. °54- Electrical Propulsion for Railway Cars. Leon
Dion, Natick, Mass. Application filed February
27, 1896.

In an electric railway system a closed conduit, a helical
flexible auxiliary electrical conductor therein, in combina-
tion with a main electrical conductor having a concaved
groove along its upper surface.

575,059. Bicycle Electric Bell. Herbert B. Ewbank,
Jr. , Baltimore, Md. Application filed May r8,

1S96.

The special feature of this arrangement is a support-
ing device for a bell and electric battery, comprising a
plate having a pocket, a hook which takes over the handle-
bar, and a clip which clamps around the post; an electric
battery supported in the pocket, an electro-magnetic bell
supported on the hook, and a make-and-break device in
circuit with the battery and bell.

575,072. Electrically Operated Piano Attachment.
Ernest

J.
Simpkins, Toledo, Ohio. Application

filed December 26, 1S95.

Electric means are employed for separably actuating the
different keys thereof, a music sheet or strip, sheet-conr
trolled circuit closers determining the operation of the
keys, a resistance and a double-actuating sheet-controlled
cut-out device operating independently of the circuit
closers to include the resistance in or exclude it from the
circuit.

575,080. Trolley Head for Electric Cars. William S.
Trou twine, Indianapolis, Ind. Application filed

May 22, 1S96.

The combination is described with a trolley-head, having
the inside notches of the scraper, having its end inserted in
the notches in the trolley-head and secured in the head by
means of the axle on which the trolley-wheel ordinarily is
mounted, the scraper having an upwardly projected por-
tion extending beyond the trolley-head into contact with
the wire, and terminating with a hollow or notch to keep
the scraper on the wire.

575,099. Trolley Stand. John E. Bishop, Indianap-
olis, Ind. Application filed August 22, 1S96.

%^

NO. 574.9I4-

This device is composed of a baseplate, having a verti-
cally disposed pivot post and an integral annularly bored
bearing-cup disposed at the lower end of and surrounding
the post, bearing-balls arranged in the cup, a swivel head
longitudinally bored to loosely fit the pivot-post, and pro-
vided at its lower end with an integral depending bearing
cone turning inside of the circle of the lower set of bear-
ing-balls, and at its upper end provided with an annular
rounded recess forming a ball-cup, bearing-balls arranged
in the ball-cup of the swivel-head, a cap-plate adjustably
fitted on the upper end of the pivot-post and provided with
a central depending bearing cone working inside of the
circle of the upper set of balls, wear-bushings facing the
ball-cups and bearing cones, a trolley pole having a yoke
pivotally embracing the swivel-head, and oppositely ar-
ranged spring-adjusted bars carried by the swivel-head
and having connections with the yoke.

575,116. Direct Current Dynamo-electric Machine.
Maurice Hutin and Maurice Leblanc, Paris,
France. Application filed February 12, 1894. Pat-
entented in France June 29, 1893, and in England
December 4, 1893.

A multipolar continuous current dynamo-electric ma-
chine of the closed circuit armatnre type is provided with
a commutator having a lesser number of segments than
there are armature sections, and means for rotating the
commutator at a proportionately higher speed than the
rotor.

575,131. Signaling Appliance for Telephone Switch-
boards. Charles E. Scribner, Chicago, 111. Ap-
plication filed November 4, 1S95.

One claim is for the combination with a plug circuit, a
calling key in the plug circuit, and a generator of signaling
current having the terminals of its armature connected
with switch contacts of the calling key, of a ground connec-
tion to the middle point of the active wire of the armature.

575,156. Electric Bell. John W. Holdsworth, St.

Louis, Mo. Application filed April 9, 1896.

There is a fixed electro-magnet, comprising a bobbin and
core, and a movable electro-magnet comprising a bobbin
mounted upon a vibrating core, arranged parallel respect-
ively to the fixed bobbin and core, and having both the
poles of the vibrating core arrauged in magnetic relation
to the poles of the fixed core of opposite sign, lateral ex-
tensions being provided on both the poles of one of the
cores and at right angles thereto, so as to bridge the space
by which the cores are held apart by the bobbins and bring
the cores in contacting relation, and thus close the mag-
netic circuit between them.

575. x7°- Electric Conductor. Herbert T. Richards,
Brooklyn, N. Y. Application filed November 20,

1896.

An insulated conductor is provided with a marker oc-
curring at periodic mteivals throughout itslength, and pro-
jecting from the surface, by which its identity may be
recognized.

575,186. Telephone System. John H. Weckel, Breaka-
been, N. Y. Application filed March 7, 1896.

NO. 574.954-

In this system the feature is the combination with a main
line, including in its circuit a plurality of stations, each
having a transmitting and receiving apparatus and a signal,
of a central office normally in the circuit of the main line
through the medium of a switchboard, a supplemental
signal at the central office connected with the switchboard,
and one or more side lines normally in circuit with the
signal through the medium of the switchboard, the switch-
board being adapted to throw the side line into circuit with
one section of the main line, and at the same time to throw
the remainder of the main line into circuit with the supple-
mental signal.

575,210. Dynamo-electric Machine. George L. Camp-
bell, Kinsman, Ohio. Application filed October 8,

1895.

The combination is claimed of the armatnre, field mag-
net supports movable toward and from the armature, field
magnets mounted to inave with the supports and pivoted
thereto to swin* in ptaae; extending longitudinally of the
armiture, and means for holding the field magnets in posi-
tion.

575.231. Static Generator. Augustus J. Gawne, San-
dusky, Ohio. Application filed October 10, 1S96.

There is the combination with the oppositely rotating
disks, the metal plates secured thereto and the brush-
holders connected with the apparatus by telescoping or
sliding joints or connections, whereby the brushes maybe
given longitudinal or radial adjustment of the laterally
movable tubular arm, the current collectors connected
therewith, and the terminals having stems engaging with
the ends of the arm.

575.23J- Electric Current Regulator. William Haw-
ker, Windsor Mills, Canada. Application filed

September 25, 1896.

This regulator comprises a pair of resistance coils, lead-
wires having shunt connections with one end of the coils, a
pair of contact plates with which the lead-wires connect,
pairs of contact-plates having shunt wire connections with
the coils at different points of their length, a pair of con-
tact-plates common to all the other pairs of contact-plates,
and adapted for connection with a lamp or other device, a
block carrying contacts for connecting the last-named con-
tact-plates with either single pair of the first-named contact
plates, and a screw shaft for moving the block.

575,303. Electric Railway. George W. C. Lomb, Bir-
mingham, Ala. Application filed February 18,

An electric conductor and insulating envelope inclosing it
with contact-making pieces are employed, and a continu-
ous' hanger for holding the conductor and its insulating
envelope and trolley wheel, having a middle portion of
conducting material in contact with the envelope, and pro-
vided with flanges of insulated material embracing the
hanger riding upon and guided thereby.

575,314. Electric Locomotive. William L. Silvey,
Dayton, Ohio. Application filed November 7,

An electric motor is mounted on the truck, and a gear
wheel is rigidly secured on one of the axles, with a pin-
ion shaft flexibly coupled to the motor shaft, and a pin-
ion carried by the pinion shaft and in mesh with the gear
wheel; a gear frame affording bearing for the pinion shaft
and including casings for the gear wheel and shaft coup-
ling, the frame having at its outer end two points of sup-
port on the axle, its inner end being yieldingly suspended
at a single point through pivotal connection with a cross-
beam of the truck frame, the connection comprising a etud
and a bearing therefor, the bearing being below and in
vertical alignment with the motor shaft.
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Northwestern Electrical Association.
An enthusiastic gathering of electrical men assembled

at the Hotel Pfister, Milwaukee, January 22d, to attend

the fifth annual meeting of the Northwestern Electrical

association. The convention lasted three days and the

meetings attracted many residents of Milwaukee who
were not directly engaged in the electrical business.

Several papers of unusual interest were read and some

of them provoked a lively discussion. The insurance

problem was one of these, and Mr, McLaren's paper

served its purpose in bringing out the views of the

members. Another topic of interest was the question of

municipal ownership, to the consideration of which much

time was devoted. Surprise was manifested at the

action of the National Electric Light association in

T. F. G rover, chairman of the entertainment commit-

tee, announced the arrangements made by his committees,

including a banquet at the Pfister and a theater party at

the Alhambra.

The secretary read 2S applications for membership in

the association, all of which were accepted.

Messrs. Debell, Copeland and Hanley were appointed

a committee on adjustment of tbe question of the secre-

tary's salary. Later the committee recommended that

the salary of the secretary for the ensuing year be

fixed at S150 and that $50 in addition to that amount be

allowed as extra compensation for the last year's work.

Tbe committee said:

We deem that S150 really is not as much as the work
is worth, but we think for the coming year it is as much

The thanks of the association were tendered Mr. Wirt

for his very interesting contribution and a general discus-

sion followed.

The subject of the next paper was "Insurance as Af-

fected by Electrical Construction." It was read by

George S. McLaren of Milwaukee, and upon motion by

Mr. Bean a vote of thanks was tendered him.

Mr. Kountz presented an amendment to section 3 of

article 7 of the by-laws, providing that "the secretary

shall drop from the roll the name of any member who

shall be in arrears for one year's dues."

It was decided that the statistics obtained from the

various central stations be printed in pamphlet form and

acopy sent to each central station that had furnished the

information and to each member of the association, with-
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practically refusing to act in concert with the North-

western association.

In the press of business social features were not over-

looked altogether, and the members had a very enjoy-

able time as well as a profitable meeting.

The convention was called to order at 11:40 Wednes-

day morning, January 20th, by H. C. Higgins, second

vice-president. The secretary read a telegram from

President Baker stating that illness prevented his atten-

dance at the convention.

The annual report of the secretary was then read,

and John Schuette of Manitowoc moved that it be

adopted. P. Norcross of Janesville added:

While I desire to second the motion of Mr. Schuette,

I think it is hardly a sufficient indication of the appre-

ciation which I know the association feels for the work

of the present secretary. He has just presented one of

the best reports we ever had, and while I second the

motion with pleasure, I think we ought also to express

our appreciation of the excellent work done for the as-

sociation by its present secretary, Thomas R. Mercein.

The motion was unanimously carried.

ELECTRICAL ASSOCIATION.—DELEGATES TO THE MILWAUKEE CONVENTION.

out names, but with a key. It was suggested, however,

by Mr. Hanley that the secretary defer printing the re-

as the association can well afford, and we think the work

done in the past year deserves a great deal more com-

pensation than has been allowed for it up to the present

time, and that is why we recommend that S50 be allowed

for last year's work, and that the salary for the coming

year be $150.

A motion was unanimously carried that the report of

the committee be adopted.

F. S. Terry of Chicago read the first paper of the

meeting on the subject of "Incandescent Lights," for

which a vote of thanks of the association was unani-

mously tendered.

The secretary announced that the association had re-

ceived a letter from A. Weller, local manager of the

Western Union Telegraph company, placing a uniformed

messenger boy at the service of the association.

Tbe afternoon session was called to order at 3:50 p.m.

Two applications for membership were favorably acted

upon.

A paper was read by H. C. Wirt of Schenectady, on

the subject of "Protective Devices for Transformers."

port for 30 days, and that in the meantime he notify such

central station men as have not answered the questions

heretofore referred to, what the intention of the associa-

tion is, and to ask them to furnish the desired informa-

tion.

Thesubject of municipal ownership then came up. Mr.

Doherty of Madison presented a preliminary report and

explained the work of the committee. He related the ex-

perience of the association in its efforts to secure an ar-

rangement with the National Electric Light association,

under which both organizations could work together.

This was followed by a report from Mr. Colman and a gen-

eral discussion in which several members participated.

Finally, the matter of the report of the committee was

referred to the directors with power to authorize and fur-

nish means for the committee tocarry on the work on the

lines that it had been following.

An evening session was held at which Caryl D. Has-
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kins of Boston -presented a paper on and gave a demon-

stration of "Rontgen Ray Phenomena."

Thursday's session was opened at 10:30 a. m., and Mr.

Pierce of Negaunee was requested to address the con-

vention on the subject of the municipal lighting plant at

Negaunee. Mr. Schuette of Manitowoc addressed the

convention on the defects and dangers of municipal

ownership and related his own experience.

The next order of business was the election of officers

for the ensuing year, the following-named gentlemen

being chosen:

President, H. C. Higgins, Marinette, Wis.; first vice-

president, G. L. Cole, Beloit, Wis.; second vice-pres-

dent, J. H. Harding, La Porte, Ind.; secretary and treas-

urer, Thomas R. Mercien, Milwaukee, Wis.; directors,

Messrs. Debell, Sheboygan; Rau, Milwaukee; Bean, St.

Joseph.

At the conclusion of this business, and after the gen-

tlemen selected had expressed their thanks for the honor

conferred upon them, Prof. W. M. Stineof Chicago was

introduced. He read a paper on "Safety Devices for

Electrical Circuits," which was received with much in-

terest and a vote of thanks was tendered Prof. Stine.

The question of selecting a place for the summer

meeting was discussed, but no decision was reached at

this session. In the afternoon the first order of business

was the question of securing representation at Madison

to watch legislation upon matters affecting the members.

It was decided to appoint a committee for this purpose

and empower it to take the necessary steps to guard the

interests of the association.

The president announced the following committees:

Protective committee—Mr. Norcrosse of Janesville,

Mr. Copeland of La Crosse, Mr. Mullen of Milwaukee.

Programme committee—Mr. Mercein of Milwaukee,

Mr. Deland of Chicago, Mr. Korst of Racine.

Special committee—Mr. Collins of Elkhart, Mr,

Coleman of Fond du Lac, Mr. Page of Oshkosh.

Insurance committee—Mr. Lord of Waupaca, Mr.

Debell of Sheboygan, Mr. Merrill of Ashland.

Entertainment committee—Mr. Copeland of La
Crosse, Mr. Hanley of Marinette, Mr. Daniell of-Me-
nomihee.

Ways and Means committee—Mr. Pamperin of

Oconto, Mr. Grimm of Jefferson, Mr. Davis of Neenah.

Final action was taken upon the question of selecting a

place for the next meeting, La Crosse proving the choice

of a majority of the members.

The secretary announced that he had received a letter

fom'N. W. Perry of New York, regretting his inability

to be present,, and asking him to read the paper on the

subject of "Gaseous Fuel as a Means of Cheapening

Electricity."

Mr. Low's paper on "Electrical Supplies" was a very

practical address and was listened to with close atten-

tion.

"Electric Heating," which was the subject of Mr.

Cutter's paper, proved a very attractive topic, and the

manner iu which it was treated added greatly to the in-

terest in the subject.

Mr.Dohertyof Madison suggested the establishment

of what might become the "question box," from which

questions might be taken to be discussed at the meetings,

giving every central station man an opportunity to ask

questions which maybe discussed and answered by

those in a position to do so. "I have seen the plan car-

ried out in two organizations that I belong to," he said.

' and it has been very successful. It has led to in-

creased membership, interest and general advantage."

Mr. Cutter of Chicago asked whether it would not be

well to have the questions sent to the secretary, between

the times of the meetings, in order that he might refer

them to suitable members for reply, so that the answers

might not be made entirely offhand.

Mr. Doherty replied that he belonged to a club known

as the Engineers' club of Columbus, Ohio, which has

stated meeiings, where this plan is pursued with great

interest. "We do not find that it consumes valuable

time," he said; "the questions are mailedto every mem-
ber on a postal card prior to the meeting, so that every

person has an opportunity to look them up."

Before adjournment Mr. Doherty said: "We have

one associate member on our committee who last year

obtained n new members for the association. I refer

to' Mr. Christie. Mr. Mercein has also mentioned the

matter in his report, but I think il is no more than

proper to acknowledge Mr. Christie's services in some
way

. '

'

The secretary then moved that a vote of thanks be ex-

tended by the association to S. E. Christie of Chicago
for his zeal m securing new members for the association.

The motion was adopted unanimously.

Protective Devices for Transformers. 1

By Herbert C. Wirt.

The transformer itself is a protective device, as it

was introduced to permit the operation of incandescent

lamps from high-voltage circuits, with safety to human
life. It has so well accomplished this purpose that there

are in operation in the United States four million 16

candle power lamps which are supplied with energy by
means of transformers.

A large number of transformers were introduced 10

years ago, at a time when experience with electrical ma-
chinery for operation on high voltage circuits was lim-

ited, and therefore many transformers were not prop-

erly constructed, and the failure of insulation may be
laid in part to faulty design.

The object of this paper is to call attention to several

protective devices which have been designed to render

the transformer absolutely safe, and to suggest some
precautionary measures that should be used by mana-
gers of central stations.

The cases which have occurred where the primary
current has passed to the secondary wiring are com-
paratively few, but still sufficiently numerous to war-
rant the taking of greater precaution to prevent the pos-

sibility of fatal accidents.

This subject is receiving careful attention on the part

of the underwriters, and many central station managers
are looking into the question. Very little information

has been published on this subject. William H. Mer-

Transformer was connected to a 2,000 volt circuit,

was run without oil, and was not protected by line or

station lightning arresters. The burnout occurred dur-

ing a lightning storm. There was no evidence of a leak

between primary and secondary previous to the storm.

The transformer was of modern type and was first used

May 27, 1895

Fire No. 1,445.—Converter burnout. Primary current on sec-

ondary circuit. Current grounded through rubber insulating

joints of fixtures burning out rubber, allowing gas to escape and
igniting the gas. Part of the side wall and ceiling of the dwelling

burned, together with partial destruction of carpet and some
fixtures. Prompt discovery of the fire by a patrolman passing

the building prevented serious loss, as the occupants were away
at the time. Loss S150.

This burnout occurred during a lightning storm. Ar-

resters were installed at station and on lines. In this

transformer, which was manufactured in 1888, oil was

not used Primary voltage 1,000.

Fire No. 1,446.—Converter burnout. Similar to No, 1,445. Part
of ceiling and joists of dwelling house burned. The occupants
managed u shut oft the gas at the meter immediately the fire

was discovered. The case of this transformer had originally

been grounded, but the ground wire had been cut subsequently.
Loss S50.

Transformer was connected to 1,000 volt primary;

was protected with arresters, and no oil was used.

You will note in every case, the electrical discharge

ignited the gas. It is easy to see the cause of this.

The current passes from the secondary wires to the

fixture, and then across the insulation in joint to the

gas pipe system and to earth, forming an arc at the in-

Sec
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PROTECTIVE DEVICES FOR TRANSFORMERS.—CONNECTIONS OF TRANSFORMER TEST WIRES FROM CENTRAL STATION.

rill, Jr., electrician of the National Board of Fire Under-
writers, has issued very valuable and interesting reports

relating to fires of electrical origin, and during the last

three years 62 cases have been mentioned by him,

where the primary current has passed to the secondary
wiring, and which have been considered only as a fire

hazard.
The following cases have been investigated, and may

be of general interest:

Fire No. 867.—Converter burnout. About 60 converters con-
nected by aerial wires burned out by lightning.

Investigation showed that these burnouts occurred in

transformers not insulated with oil. The primary volt-

age was 2,750. The line was not protected by line ar-

resters, but was protected by station arresters. The
secondary wires were run in a damp building and were
quite likely grounded, thus affording an easy path for

the primary current to reach ground through secondary
wiring, and across the insulation in the transformer. f

Fire No. 1,000.—Converter burnoui. Primary current on sec-

ondary circuit. Current grounded through soft rubber insulating
joints on combination fixtures. Rubber burned out and escaping
gas ignited. Discovery prompt; electricity and gas turned oft,

preventing serious damage.

Fire No. 1,001.—Similar to 1.000. Small loss.

These burnouts occurred in transformers not insulated

with oil, and which were connected to a 1,000 volt cir-

cuit. Lightning arresters were installed at station and
on lines. These burnouts did not occur during a storm.

Fire No. x,3/0.—Converter burnout. Primary current on sec-
ondary circuit. High-tension current grounded through second-
ary wiring, to a gas pipe placed near a single-pole switch. Gas
pipe was scarred by the arc; the switch and connecting wires
were fused and the interior decorations at the point were dam-
aged. Loss about $300.

1. Read before the Northwestern Electrical association. Mil-
waukee, January 20, 1897.

sulated joint, thus setting fire to the gas. If, however,
insulated joints were not used, the path to earth from
the secondary wires would be made easier, and prob-
ably a greater number of breakdowns would occur.

Note that all these accidents occurred in transformers
that were not insulated with oil. Note also that many
of these breakdowns occurred during a lightning storm,
proving conclusively that most transformers are burned
out, not by the alternator current, Dut by electrical dis-

charges, due to disturbances of the atmosphere. It is,

therefore, necessary to have a transformer insulated to

stand such discharges, rather than to stand the alter-

nator potential.

In the early days of transformer construction, the in-

sulation was not designed to stand any definite voltage
in excess of the alternator voltage. A transformer was
supposed to be properly made if it did not burn out when
tested on the standard current for which it was designed.
Transformers of early design will just stand a high
potential test of 3,000 volts.

The majority of transformers manufactured during
the past year are made to stand a test of 5,000 volts be-
tween primary and secondary windings. One manufac-
turer has brought up the standard of insulation on his

transformers sufficiently to stand a 10,000 volt alternat-

ing current test between primary and secondary.
The insulation of transformers should always be meas-

ured by high-potential current rather than by an insu-
lation resistance test, in which a moderate voltage is

used. Even 500 volts is not sufficient to properly test

transformers, for it is easily seen that a small gapor break
in insulation may be great enough not to be bridged by a
500 volt current, but the normal alternator potential of
1,000 to 2,000 volts will immediately start an arc across
the defective insulation.

Oil should always be used to insulate transformer
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windings, as a high-potential current will jump a space
in air five times as great as in oil. The oil keeps the air

from the coils and prevents oxidation of the insulation

material. The air in a transformer not insulated with
oil is healed and expanded from the coils, and when the
transformer is cooled air containing moisture can be
drawn into the coils.

A number of automatic devices have been designed to

be connected to the secondary wiring of transformers,

so that in event of the high-tension primary current pass-

ing to the secondary wiring, it will be automatically con-
nected to the earth, thus preventing any danger of a
shock, or the possibility of causing a fire.

The most prominent devices are those designed by
Prof. Elihu Thomson in this country and by Major
Cardew, electrical adviser of the Board of Trade in

England.
The Cardew earthing device, illustrated herewith, con-

sists of two metal plates, separated and insulated from
each other by one-fourth inch air space. The plates are

held in a horizontal position. A thin strip of aluminum foil,

about three inches long and one-fourth inch wide, is

flexibly attached at one end to the upper plate, which
is connected to the secondary wiring, and the other end
is suDported near to, but normally not in contact with,

the lower plate, which is connected to a good ground.

If a difference of potential of about 300 volts exists be-

tween these two plates the aluminum foil is attracted to

the lower plate and will remain in contact with it until

the primary fuses are blown. This, therefore, automat-
ically grounds the secondary whenever there is a differ-

ence of more than 300 volts potential between secondary
wires and earth.

Several thousand of these devices are in use in Eng-
land, as such apparatus is required by the following

regulation of the English Board of Trade:

In every case where a high-pressure supply is transformed for

the purpose of supply to one or more consumers, some suitable

automatic and quick-acting means shall be provided to protect

the consumer's wires from any accidental contact with or leakage
from the high-pressure system, either within or without the

transforming apparatus.

On the three-wire system the device is connected to

the neutral wire. With small transformers it is con-

nected to only one side of the secondary circuit, and
with large transformers one is placed on each secondary

of wire.

It should be mentioned that most of the primary wires

are run underground in England, and the transformers

are not, therefore, subjected to atmospheric discharges

of electricity.

Prof. Elihu Thomson has invented several protective

devices. The film cut-out, so called, is quite similar in

its action to the Cardew earthing device, the only differ-

ence between the two being that the plates are sepa-

rated by a thin film of paper, which is pierced by a poten-

tial of 300 volts, making a good connection, and thus

permitting the primary fuse to melt. The device was

first commercially used in 1890. The transformers at

that date were so poorly insulated that it was found

that the primary current passed to the secondary wiring

so frequently that their use had to be abandoned.

Prof Thomson's most prominent protective devices,

developed in 18S5, are known as the ground shield

arid grounded secondary. The ground shield con-

been in operation about three years, and the total num-
ber damaged by lightning has been seven. The electri-

cal engineer in charge reports that he has no records to

show how many transformers were burned out by light-

ning previous to the time the ground shield transformers
were installed, and he can therefore make no direct

comparison. The lines extend some 250 miles overhead,
running as far as 9 miles from the station, and be thinks

the district is very subject to lightning disturbances.

The lines are protected by 60 line arresters and an
equipment of station arresters of an approved type.

The engineer reports that whereas the ground shield

seems to create more of a tendency for the lightning cur-

rent to burn out the transformer, it has prevented the

primary current connecting with the house circuit and
thereby endangering life.

We wish to state that the lightning arresters which
are protecting these lines are of a type which require

M-zsr£*n> stcer/t/cA*

PROTECTIVE DEVICES FOR TRANSFORMERS. CARDEW
EARTHING DEVICE.

approximately 8,000 volts (o bridge the gaps separating

the line from the ground wire, and whereas the trans-

formers are only insulated from ground shield to pri-

mary wires to stand 5,000 volts, it is evident that there

is a possibility of the lightning current passing to ground
through the transformers instead of through the light-

ning arresters.

Transformers fitted with ground shields are quite gen-

erally used in England, as these transformers meet the

specifications of the Board of Trade.
In the grounded secondary system the house wiring is

permanently connected to ground. This connection

may be made from either side of the secondary, or car-

ried from the middle point of the secondary winding in

the transformer. In the latter case there is a difference of

half the potential of the secondary system existing be-

tween the secondary wires and the earth. If only one
of the secondary wires is grounded, there exists a differ-

ence of potential between the earth and the other sec-

ondary wire equal to the full secondary voltage.

These systems, therefore, are objectionable from an

insurance standpoint, as it has not been thought desir-

able to have the secondary system grounded, on ac-

count of the danger of leakage of the secondary current.

The film cut-out and Cardew earthing device have an
advantage over permanently grounding the secondary,

examination the conclusion was arrived at that one of
the transformers at least had been injured by water, as
the transformer box had been opened during a heavy
rainstorm. If the short-gap lightning arresters were
used, there would be less liability of the transformers
burning out.

It will be seen from the above that the lighting ar-

rester is a very important protective device, as we must
depend upon arresters to conduct the lightning dis-

charges to the ground. If we did not use arresters, it

would be almost impossible to construct a transformer
that would not burn out. We might use a protective
device, to prevent any danger from the current passing
to the secondary wiring, but we would frequently have
transformers burn out.

Arresters have heretofore been designed solely for the
purpose of preventing the dynamo current maintaining
an arc after the passage of the lightning discharge. A
new arrester has been designed, which affords an easy
path to ground for the lightning current.

A careful test of the various arresters on the market
to-day shows that the 1,000 volt arresters require from
3,000 to 4,500 volts and the 2,000 volt arresters require
6,000 to 9,000 volts potential to cause the current to pass
from line to ground across the gaps.

As the insulation of the transformers can best be
tested by a high-potential current, so also arresters

should be tested by the same high-potential current, and
they should be constructed so the current will pass
across the gaps in preference to passing through the in-

sulation of the transformer.

The necessity of a short-gap arrester has undoubtedly
been known to many experimenters, but until recently

no method was devised to permit the short gap arresters

to be used on high-voltage alternating currents. We
are pleased to say that an arrester has recently been de-

PROTECTIVE DEVICES FOR TRANSFORMER

sists of a sheet metal covering, placed in the trans-

former between the primary and secondary windings, in

such a way that it is impossible for any current to pass

from the primary to the secondary windings without

connecting with the metal shield. The shield is con-

nected to a good ground, and therefore the primary

current, will not pass to the secondary wiring.

The most notable installation in this country of trans-

formers with .ground shield, is at Elizabeth, N. J.

The transformers were constructed to stand a 10,000

volt high potential test from primary to secondary,

and 5,000 volts from primary to ground shield.

There are 225 transformers installed, and they have

;.—GROUND SHIELD OF TRANSFORMERS.

as there is less liability of a leak from wires to ground,

except at the time when the devices are short-circuited.

A large installation in the town of Suncook, N. H.,

has been in operation during the past year, with a

grounded secondary. The installation consists of 2,000

lights, located in several mills, and about 500 in the

town. The generating station is located six miles from

the town and mills; primary, 2,500 volts. A three-wire

secondary system is used— 100 volts on each side. The

neutral wire is grounded. The lines are well protected

by lightning arresters, which were not of the short-gap

type
Two transformers have burned out, but after a careful

PROTECTIVE DEVICES FOR TRANSFORMERS.—THOMSON S

ARRANGEMENT.

signed so that but one gap of £s inch is required for a

1,000 volt arrester and two gaps of ^ inch each for a
2,000 volt arrester, requiring 2,000 and 4,000 volts re-

spectively for the current to pass across the gaps.

It is believed that these arresters. will afford protec-

tion to transformers provided with insulation that will

stand a 5.000 volt potential test.

This arresier consists of large metal cylinders, sepa-

rated by short air-gaps in series with which is placed a

low noa-inductive resistance to limit the current at

short-circuit. The arc is cooled so that upon the rever-

sal of the alternating machine current, it is ex-

tinguished.

Transformers having defective insulation between
primary and secondary should be immediately discon-

nected. The only way to discover a transformer of this

kind is to make insulation tests, and therefore it is ap-

parent that periodical tests should be made of the insu-

lation between primary and scondary of all transform-

ers.

As a high-potential current is necessary, a small step-

up transformer should be used, which can be carried

around to the points where the transformers are located.

This transformer should have a capacity of at least two

kilowatts for testing transformers of 30 kilowatts capacity

and less, in order to supply the capacity current.

In making a test, the house transformer is disconnected

from both the primary and secondary wires. The primary

of the test transformer is connected to primary lines,

which are energized by the alternator. The secondary is

connected to the house transformer; one side to primary,

and the other to secondary. A rheostat, or reactive coil,

is located in series with the primary of the test trans-

former, so the secondary voltage may be varied between
thelimits of 2,500 to 10,000 volts. A fuse should be lo-

cated in the primary circuit, to open when the insulation

is punctured.
The high-potential current should be applied for 60

seconds, and any transformer that will not stand a 3,000

volt test should be scrapped. It will be found that the

transformers that have poor insulation also have very

high core losses and are not economical, for in many
cases it will be found that the revenue obtained from the

[Continued on page 64.]
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H. C. Higgins, President Northwestern
Electrical Association.

In selecting H. C. Higgins as president of the North-

western Electrical association, that organization con-

ferred well-deserved honor upon a pioneer in the light-

ing business in the Northwest, and at the same time

showed its appreciation of the valuable service of one

of its ablest and most energetic members. Those who

attended the midsummer gathering of 1896 will readily

understand why there was such' unanimity in the sup-

port accorded Mr. Higgins when his name was men-

tioned for the presidency.

Mr. Higgins is at present the president and manager

of the Gas, Electric Light & Street Railway company of

Marinette, Wis. He engaged in the lighting business

in 1S77, when he built the gas works at Dixon, 111., to

which was afterward added an electric light plant. This

was only the beginning. He constructed several gas

and electric light works in the Northwest, notably at

Neenah and Menasha, Stevens Point, Ashland, Ripon

and Marinette, all in Wisconsin, and in Escanaba, Ish-

peming, Big Rapids, Mich., and other places. In all

Gafiney of Neenah, Wis., the youngest daughter of

Philip Gaffjey, a prominent dry goods merchant of that

place. They have two children, the first, Henry C,

Jr., five years old, and the second, Kathryn Helene, is

six months old.

H. C HIGGINS, PRESIDENT NORTHWESTERN ELECTRICAL ASSOCIATION.

of these enterprises Mr. Higgins has been the largest

stockholder, and in some of them he owns the entire

business. He holds the controlling interest and is pres-

ident and manager of the Marinette Gas, Electric Light

& Street Railway company, the works of which were

built by him.

Mr. Higgins is identified with nearly every public im-

provement or enterprise that has been started in the

thriving city of Marinette since he became identified

with the place in iSSS. He helped to organize and is

one of the directors in the First National Bank there; he

was also an organizer and is a director in the Hotel

Marinette. He was the leading spirit in organizing the

Oakwood Beach club of Marinette, of which many of

the members of the Northwestern Electrical association

have most kind remembrances, having been entertained

at the Casino, on the clubs beautiful grounds, on Green

Bay, at one of its charming parties during the con-

vention of the association in Marinette in July, 1896.

Besides these interests Mr. Higgins has large invest-

ments in real estate within the city of Marinette and
elsewhere. Mr. Higgins was one of the very first own-
ers of gas interests who realized that electricity had
come to stay, as an illuminant, and advocated adding it

at once to the gas business. He is now giving about
all his attention to his Marinette interests.

Mr. Higgins was married in 1890 to Miss Helen

Electricity in the Government Printing
Office.

An isolated plant having r27 electric motors and 5,000

incandescent lamps is certainly of more than ordinary

interest. Such an installation is that in the Government

Printing Office at Washington, and in their reports to the

public printer George E. Reid, the chief engineer, and

W. H. Tapley, the chief electrician, give many valuable

details of the operation and economy of the plant.

Mr. Reid's report is dated December S, 1S96, and an

abstract follows:

The boiler plant in use consists of two double-return
horizontal tubular boilers, externally fired, and one loco-

motive boiler, internally fired, the latter having at-

tached a vertical economizer, through which the feed

water for all the boilers is forced. The total heating

surface is 5,600 square feet. The total grate surface is

154 square feet, making the ratio

of grate to heating surface as 1 to

36.4. During the year the fur-

naces of the horizontal boilers

were renewed, and the economizer
was fitted with a new set of tubes.

The power plant consist of one
condensing single-cylinder beam
engine, rated at So horse power,
driving the portion of the main
press room still driven by shaft-

ing and belts; one condensing ver-

tical compound engine, rated at

250 horse power, driving the three

belted generators in dynamo
room ; one Westinghouse com-
pound condensing engine, also

rated at 250 horse power, driving

a direct-connected generator.
During the last session of Con-
gress either one or the other of the

compound engines in the dynamo
room was in continuous service 24
hours per day from 8 a. m. of

Monday morning until 7:30 or

8 130 a. m. of the following Sunday
morning, while the beam engine
in the press room was run eight

hours each day, Sundays ex-

cepted. After the adjournment
of Congress in June, the running
time of the electric plant was cut

down from 24 to 16 hours per

day, while the running time of

the press-room engine remained
the same as before.

Previous to the installation of

the new electric generating plant

in 1895, the maximum work done
was 370 horse power. After the

completion of the installation of

the new generating plant in the

dynamo room, the substitution of

motors for engines in the stereo-

type foundry, machine and car-

penter shops, the adding of a

steam pump to supply the new
closet system with water, and the

introduction of pumps to return

the water of condensation to the

boilers, the work done was 555
maxmum horse power, show-
ing an increase in steam con-

sumption for power alone during the year of 185 horse

power.
Although during the past year the demand for power

has been at times 1S5 horse pouer in excess of any pre-

vious year, with an additional demand for heating of

nearly 460,000 cubic feet of space, yet the coal consump-
tion to meet these new requirements was but 203.1 tons

more than for the year ending June 30, 1S94, which
period also embraced a long session of Congress.

Experience with the two types of boilers in use at this

office, viz.. externally and internally fired, has demon-
strated that the internally fired boiler, with its econo-

mizer, is the more economical. The plans and specifi-

cations for the two 300 horse power steel boilers author-

ized by Congress at the last session called for the con-

struction and erection of two internally fired Scotch
boilers, each with its attached fuel economizer. These
new boilers have been constructed by the I. P. Morris
company (Cramp's), of Philadelphia, and will be under
steam January 1st. They are 12 feet in diameter by 14

feet one inch long, and the economizers seven feet in

diameter by 10 feet six inches high, the combined heat-

ing surface in. both boilers and economizers amounting
to 7,476 square feet. The grate surface in both boilers

is 105 square feet, making the ratio of grate surface to

heating surface as 1 to 70.9. On the same basis of

computation as applied to the old boilers, the new ones
will yield 560.7 horse power, which, added to the rating

of the old, gives the steam plant a total capacity of

930.7 horse power.

The new boilers are designed to carry a pressure of

150 pounds per square inch, which will enable the com-
pound engines to develop their maximum power and ef-

ficiency. Their type and construction promise that

they will be the most efficient boilers in use in this city.

I recommend that two additional boilers of the same
type be purchased at once, to occupy the foundations

already prepared for them in the new boiler house.

The new boiler house is located on the south side of

Jackson alley, west and south of the office building. It

is a one-story fireproof structure, square in plan, and
has a frontage on the alley of 56 feet. The smokestack,

or chimney, is a self-supporting structure of steel plate,

lined with brick. The top of it is 150 feet above the

cast-iron base, and 156 feet above the pavement of Jack-

son alley. The flue of the brick lining is of six feet four

inches uniform diameter to the top. The house is de-

signed to accommodate four 300 horse power boilers, to

be placed in pairs.

The tunnel or conduit through which the steam mains
are led to the engines is four feet wide by four feet high

in the clear and constructed of brick, with concrete

floor. The top is a semicircular arch. The sides and
top are 13 inches thick. There are three lines of pipe

through the conduit, a 10-inch or high-pressure line, a

six-inch low-pressure line, conveying steam for heating

to the new building, a four-inch water main for convey-

ing the returns, or water of condensation, from all the

heating systems to the feed-water receiving tank in the

new boiler house. All of these mains are made of heavy

wrought-iron pipe, and are carried in cast-iron brackets

built in the walls of the conduit.

Mr. Tapley's report is more purely electrical and is

given in greater detail:

Supplementary to my report of one year ago, I have
the honor to submit the following concerning the prog-

ress of the electric plant, which was then just being in-

stalled.

We are now lighting the entire Government Printing

Feet'
\

1 ^ ? E * »
c
f£C

",
c

sooooo

700 000

600 000

SOOOOO

400000

300000

ZOO 000

100 000

800.000

700.000

600.000

S00.000

\

\
\

\

\
1/ \

\
\

\
\

\
\

\

\
'

\ '

v /
/

\

).;. .; J-j-y

\
"

.
--

FIG. I. ELECTRICITY IN THE GOVERNMENT PRINTING
OFFICE.—RECORD OF GAS CONSUMED (SOLID LINE)

IN 1895 AND IN 1896 (DOTTED LINE).

Office by electricity, while at that time only a portion of

the first and second floors and the foundry were thus
supplied. The installation of electric motors has prog-
ressed very rapidly, and at present all the machinery in

the office, except about 20 printing presses, is being
driven by electricity.

When the balance of the presses are thus connected,
the entire office will be controlled from the dynamo
room instead of having to depend on the various en-
gines located at different parts of the building, as
formerly. Everything is concentrated in one room,
apart from the balance of the office, where the very best
of care can be given to the machinery at all times, which
could not be done when it was situated among presses,

etc.

The matters of lighting and power are so different,

each deserving of special mention, that I have decided
to treat them separately.

LIGHTING.

There are at present connected to the electric lighting
mains over 4,200 16 candle power incandescent lamps.
This number will be increased to about 5,000 when all

the additions are completed which are now under way.
On September 1, 1S95, we had some 1,400 16 candle
power incandescent lamps in the office, distributed be-
tween the first and second floors and the foundry. Since
then every part of the building has been supplied with
electric lights, gas for lighting only being used for the
pilot lights during the hours when the electric plant is

not in operation.

From January 1st to November 30th of this year ( 1S96)
there was used in the Government Printing Office 3,877,-
300 cubic feet of gas less than during the corresponding
months for the year 1895.

After the adjournment of Congress, in June. 1S96, the
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electric plant was in operation from S a. m. to 12 mid-
night on each week day, the run from 4:30 p. m. to 12
midnight being made for the sweepers. Consequently
we were using gas Sundays and eight hours each week
day (midnight to S a. m.) to sufficiently light the build-
ing for the watchmen to make their rounds. During
these 11 months there was-used r, 520,700 cubic feet of
gas for this alone, and SoS,6oo cubic feet in finishing
room of bindery and foundry for manufacturing pur-
poses. This large amount of gas could be reduced to

that used for manufacturing purposes by either running
the plant continuously or the introduction^^ a storage
battery which would take care of the lighting load Sun-
days and from midnight to S a. m. on weekdays. The
latter method would be much the more desirable and
economical. We would thus be entirely independent
of any or all outside sources for the lighting of this

building.
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the large number of individual motors now running suc-
cessfully.

We are operating printing presses of all sizes and
types, from large web presses, printing at the rate of
11,000 per hour, down to an eighth medium Gordon
press; also cutting, indexing, stabbing, folding and case-
making machines, signature presses, blowers, ruling and
sewing machines. These latter are operated by a one-
sixth horse power motor connected direct to worm gear
reducing motion. A reduction in some cases is required
of from 1,800 revolutions per minute down to 35.

All the plans and designs for this entire work were
laid out and executed by the engineers and workmen of
this office, no outside assistance whatever being called
into consultation; nor was the work of the office inter-

rupted while all these changes were being made.
There are now in daily use 117 direct-connected and

10 belted motors, varying in size from one-sixth to 30

FIG. 2. ELECTRICITY IN THE GOVERNMENT PRINTING
(DOTTED LINE) NOVEMBER 12, 1894,

Accompanying this report is a diagram (Fig. i) show-
ing clearly the saving of gas during the year 1896 over
that of the previous year, 1895.
The month of May was the lowest point reached.

From that time on there was a gradual increase, owing
to the fact that the electric plant was in service only 16
hours daily after the middle of June.
Diagram No. 2 (Fig. 2) shows the growth of the elec-

tric plant of this office during the past two years. The
upper or solid line shows the electrical output in am-
peres on November 12, i8g6. This was a cloudy day,
thus accounting for the heavy lighting load during the
daytime. The lower or dotted line shows the output in

amperes of the old electric plant on November 12, 1S94.
This is for lighting only, as at that time we were run-
ning no motors for power work in the office, while the
card for November r2, 1S96, was nearly one-half motor
load.

These are mean readings and not the highest fluctua-

tions of the load, which frequently during the day
reached to over i.Soo amperes.
This card more completely shows the rapid increase

in our electrical output than could a lengthy description

of what we are called upon to do in our central station.

Not only has the plant been enlarged, but at the same
time it has been greatly increased in efficiency over the
old plant, both in generators and engines. The lamps
and wiring also largely aid in giving a greater percent-

age of light without an increase in power or consumption.
To show this completely, I have plotted a diagram

(Fig. 3) of the average readings for the first week in No-
vember during the years 1893, 1894 and 1896. During
the year 1895 we were putting in our new electric plant,

consequently no readings were taken. These readings
are for lighting only, as we only started to use electric

motors for power during the present year. Line A is

for November 2-7, 1S96; line B for November 5-10,

1894; line C for November 6-11, 1893.
The most remarkable thing in this diagram is the fact

that the lighting load during 1893 was the largest dur-

ing the daytime, and that of 1896 the lowest. When it

is considered that in 1893 we only had wired some 1,200

16 candle power lamps and in 1S94 about 1,400, in No-
vember, 1896, there were over 4,000 16 candle power
lamps connected to our lighting mains, completely sup-

plying the building with light in all parts then in use,

the result is worthy of special note. It may be ac-

counted for by the high efficiency of our lamps and the

high standard of all the apparatus connected with the

lighting system, from the dynamos to lamp sockets.

It so happened that there were two cloudy days in

each month of the three years, thus putting each week
on a practically equal footing. During a week in which
the majority of the days are cloudy our lighting load at

the present time would average much higher than is

shown by this diagram, but on clear days, as is clearly

shown, there is not much wasted light in comparison to

former years.

ELECTRIC MOTORS.

The application of electric motors to the machinery,

owing to its great variety, presented many problems, as

well as complicated conditions, which had to be met and
solved. How well they have been solved is shown by

OFFICE.—DIAGRAM OF OUTPUT OF ELECTRIC PLANT FOR
AND (SOLID LINE) NOVEMBER 12, l8q6.

horse power, making a total of 383 horse power in elec-

tric motors. Added to this is a 30 horse power motor,

used in connection with the Sprague elevator in the new
west wing, making a total of 41 3 horse power of electric

motors thus far installed in the office.

Three small engines in foundry, carpenter, and ma-
chine shops have been stopped and their work is now
being done by belted motors.

During the past year there have been no shut downs or

any delay in work during the installation of the various

motors, nor have we experienced anything but the best

results since they have been in daily operation.

During the last session of Congress a 15 horse power
motor was attached to a line of shafting which drove 13
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presses on which the Record is printed, did not amount
to within 15 to 20 per cent, of the friction load of the
press-room engine and shafting. This one item alone
shows how great have been the gains of electrical trans-
mission of power over the old belt system.
The subdivision of power sources has reduced the

possibility of shut-downs to the very smallest- degree and
these could only affect a very limited portion of the
office. With the introduction of so many motors in so
short a period into the building, the turning over of same
into the hands of persons, many of whom were women,
wholly without any experience in the handling of such
apparatus, made it absolutely necessary that there be
adopted some method of control and protection against
carelessness and ignorance. The old method of fuses as
a protection to motors, generators, or the building itself,

was discarded as totally unreliable and dangerous. A
positive and at the-same time simple device to accom-
plish this result was desired—something which was gov-
erned absolutely by positive forces, not by springs.
Such an instrument, in shape of an automatic circuit-

breaker, was found—an automatic circuit breaker,
operated solely by the forces of magnetism and gravity.
A long and severe trial proved that it fulfilled all of our
exacting conditions. This may be readily shown in the
matter of maintenance of the motors. During the en-
tire year we have not had an armature burn out (save
one belonging to a motor put in on trial) or a field coil

give out on one of the motors from one-fourth up to 30
horse power. Had we not been amply provided with
positive-acting devices which would not allow the im-
proper handling of motors or machinery to which they
were attached, our record of repairs for the past year
would not have been so slight or the service given so
satisfactory.

The connecting of motors direct to the printing presses
has more than fulfilled the results anticipated therefrom.
Not only has the production been increased somewhat
over 15 per cent., but the character of work on many
of the older presses has been greatly improved, slurring

and poor register entirely disappearing. This is largely

accounted for by the constant speed of the motor, while
with belting there was always more or less slipping.

GENERAL SUMMARY.

Should we be called upon to furnish at any one time
sufficient power to supply all the lights and motors now
installed in this building it would require a plant of at

least 1,000 indicated horse power when forced to its ut-

most. Even then we should not be able to supply the
maximum wants of the office.

Cloudy days, even when the motor load is light, we are
required to run both of our engines to meet the demands
for light and power. When both engines are running,
we are without any reserve whatever in case of accident
to either generators or engines. Should anything hap-
pen, it would necessitate a partial shut-down of either

lights or power until such damage could be repaired.

I would strongly recommend that the power plant be
supplemented by the addition of a large direct-connected
unit of at least 300 kilowatts capacity, or the installation

of a storage battery sufficient in size to supply the office

with light during the hours the electric plant is not run-
ning. The latter plan will, I believe, be the more eco-

FIG. 3. ELECTRICITY IN THE GOVERNMENT PRINTING OFFICE.—DIAGRAM OF AVERAGE RECORD OF LIGHTING OUT-

PUT (A, NOVEMBER 2-7, 1896; B, NOVEMBER, 5-IO, 1S94; C, NOVEMBER 6-II, 1S93).

drum cylinder presses. On these presses was printed

all the congressional work. Heretofore it has been the

custom to run the presses from the old press-room en-

gines, consequently turning all the line shafting in the

building, even if only three or four presses were run-

ning. The foundry being driven by a separate engine,

it necessitated an engineer on duty there as well as in

the press room. Under the system of electrical trans-

mission of power this was driven from one central sta-

tion. The men who attend the engines and dynamos

supplying light to the building also attend to the power

transmission. The saving in wages for this session of

Congress alone amounted to more than enough to pay

for the motors installed in foundry (one 30 horse power),

folding room (one 15 horse power) and pressroom (one

15 horse power).

The entire power necessary to do all the work of the

office at night, including the running of the large web

nomical and satisfactory, as it will enable us to always
run the plant at its highest efficiency. The storage bat-

tery could be so arranged as to run in multiple with the

generators now in use whenever extra heavy demands re-

quired it, or take the place of one of the engines for a lim-

ited time should one be under repairs; or in case of a total

breakdown to the steam plant the battery could be made
large enough to take care of the entire output of the office

for several hours, thus making us practically independ

ent of the generators.

During the months from January to November, both

inclusive, there was burned over 1,500,000 cubic feet of

gas aside from that used for manufacturing purposes.

This lighting could be entirely supplied by the storage

batteries at a very much less cost than is now paid for

gas. All current supplied to storage batteries would be

[Continued on fage 6<?.]
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An Englishman has secured an American patent upon

an "electrically illuminated jugglery apparatus," the

principle of which, as explained in the application, is the

same as that embodied in a design of this kind used in

this country for several years. None of those who have

used the apparatus mentionedhave considered it patent-

able, probably because the scheme was so old and so

well known that it was regarded as public property.

Independent telephone companies in every part of

the country are displaying great activity at this time,

and. generally speaking, they are well pleased with pres-

ent conditions and the prospect for the coming year.

There seems to be a good feeling among the anti-Bell

companies, and in many localities there is evidently a

working agreement to co-operate against the common
enemy. But it must be admitted that the contest is not
entirely one-sided. The Bell interests seem to survive
and prosper in spite of the hard knocks which the out-

side companies are constantly administering. Reports
from local Bell companies show that they are gradually
spreading out, and none of them seem to be actually

losing money. But some of them show the effect of
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competition. The Central Union company, for instance,

complains that it is required to make prices at times

which do not give any profit, yet the independent com-

panies contend that they can give first-class service at

these reduced rates and show a fair return. If the rep-

resentations of the Central Union company are accepted,

the conclusion that inevitably follows is that its arrange-

ment with the American Bell Telephone company is not

advantageous. Where there is active competition local

Bell companies seem to-be greatly hampered, probably

because of the exorbitant charges of the parent com-

pany. Complaint is made that the protection for which

the local companies pay is not accorded them, and that

they are therefore very seriously handicapped. In Chi-

cago, however, the conditions are very different. The
Chicago Telephone company keeps up its prices despite

public clamor, and while complaint is general against

existing conditions the people submit because there is no

redress. Thus far the company has been fortunate in

having no serious competition, and there seems to be no

immediate prospect of relief in this quarter. The
company continues perfecting its organization, extend-

ing its system, and thus providing the best possible pro-

tection against competition in the future. At the same

time it does not neglect to keep its stockholders in good

humor, as will be readily understood after a perusal of

the report published on another page this week.
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gives promise of still greater achievements. We sin-

cerely trust that it is not too late to effect a settlement

of any differences that may exist between these organi-

zations, and that at an early day announcement will be

made that they are earnestly working together in the

common cause.

Milwaukee was the scene of the latest gathering of

electrical men, the convention of the Northwestern

Electrical association, last week, which was attended

by central station men, street railway officials, manu-

facturers and dealers in electrical apparatus, contrac-

tors, insurance men and engineers of prominence. All

of these interests were represented in the discussion of

papers presented at the several meetings, and as some

of them were upon subjects of vital importance to the

members who were not, by the way, all of one mind, it

may be taken for granted that the meetings were inter-

esting and the discussions animated.

The subject that occupied the most attention was

"Municipal Ownership." Many of the central stations

represented in the association are located in towns where

this pernicious theory has gained some ground, and it

was but natural that members from these places would

express their views very freely upon the subject. Steps

were taken to head off adverse legislation, which has

been threatened at Madison this winter. Three mem-
bers were appointed a committee to represent the asso-

ciation and oppose any bills directed against the inter-

ests of the members. Other measures in the line of

defense were also adopted. It is rather a singular fact

that the representative of the manufacturing company

that has secured most of the contracts for municipal

plants in this part of the country vigorously opposed the

policy of municipal ownership and stated that he repre-

sented the views of the management of his company

when he said that city plants were bound to be failures

because of the poor management which, in the nature

of things, followed the system of appointment through

political influence that prevailed in all municipal under-

takings. It would certainly be interesting to learn how
this opinion would impress those who have purchased

equipments from the company mentioned for municipal

stations, as was suggested at the meeting, but it would

be of more practical benefit to the organization to have

copies of this address printed by the association and

supplied to members wherever there may be agitation

of this question.

Considerable surprise was manifested when it was

learned that the National Electric Light association had

practically refused to co-operate with the Northwestern

association in securing material with which to fight

municipal ownership. It would be unfortunate if there

should be any misunderstanding between these organi-

zations, as there should be no internal dissensions, no

conflict of interests, at this important period. They
should work together, and we believe it is the wish of /

the members of both associations that they co-operate,

especially in this particular case. From the reports at

hand, which, it must be admitted, are incomplete, it is

hard to discern any real cause for a conflict. It may be

that the National association desires to be recognized as

the principal organization, but in a case of this kind

petty quarrels over questions of precedence make those

who engage in them simply ridiculous. The ostensible

aim of the National Electric Light association is the ad-

vancement and protection of the interests of its mem-
bers, not the glorification of its officers. In the North-

western Electrical association it would have gained a

valuable aid—a young and vigorous organization that

has already accomplished much for the industry and

Those who are familiar with the financial condition

of this municipality will not be likely to consider seri-

ously the proposition submitted to the City Council to

have the corporation counsel prepare for presentation to

the Legislature a bill amending the charter act so as to

authorize cities to own, operate, license or control tele-

phone systems, gas works, street railways and electric

lighting plants. Just now the city finds it difficult to

obtain sufficient funds to provide for the necessary ex-

penses of the administration. Work that rightfully

comes within the province of the municipality is either

neglected altogether or only partially done. For in-

stance, the streets, even, in the down-town business dis-

trict, are not properly cleaned, police protection is in-

adequate, the water supply is not equal to the demands

of consumers, garbage and refuse is permitted to accu-

mulate until the alleys are choked and the health of per-

sons in the neighborhood endangered, public schools

are overcrowded and many. children are consigned for

instruction to stores and rooms in buildings unsuited

for the purpose. This condition prevails in every de-

partment of public service, and the excuse advanced for

all these abuses is lack of funds. If this be true, how
can the city undertake new obligations that will require

the investment of vast sums of money that should really

be expended for much -needed improvements in the

present service? If the city can raise money it should

do so at once; not, however, for the purpose of estab-

lishing municipal control of lighting, street railway and

telephone service, but for the improvement of the serv-

ice of the street department, the police department, the

health department, increasing the water supply and

providing fitting accommodations for children of tender

years for whom no room can be found in the present

public school buildings and who are consequently

huddled together in poorly lighted, poorly heated and

poorly ventilated rooms of business blocks that were

never intended to be used for educational purposes.

When the city shows that it is capable of doing this

work properly it will be plenty of time to discuss the

merits of the proposition to engage in furnishing light

and telephone service and operating street railways.

When that time comes there will be many features to be

taken into consideration, including the rights of the cor-

porations in law and equity, public policy and the

effect of such hostile action upon vested rights. It

must be remembered that the result of an attack upon

public enterprises is always disastrous, and any com-

munity that establishes a reputation for disregarding

the rights of property and failure to comply with the

provisions of public franchises upon the strength of

which large sums of money have been invested will find

it difficult to interest capitalists in its public schemes or

even in private enterprises. There is another feature of

this question that seems to be entirely overlooked by

the advocates of such measures. It does not seem to

occur to them that if it prove so difficult to properly

conduct city departments in which only common labor

is required, such-, for example, as the street department,

the difficulties will greatly increase when the establish-

ment, maintenance and operation of enterprises requir-

ing technical experts and skilled labor are undertaken.

Chicago's experience in this line should prove a warn-

ing to all well-meaning advocates of this policy.

There is one feature of the present movement that

should not be overlooked or forgotten. The order intro-

duced in the Chicago City Council does not provide that

the city shall own and operate the telephone system, the

street railways and the lighting plants, but gives it the

right to do so whenever that policy may appear expedi-

ent, in whole or in part. This is a significant fact and

may furnish an explanation of the action of the aldermen

in pressing the matter at this time. Such an act as that

proposed would give boodlers a convenient club to hold

over corporations and would enable them to exact pay-

ment from these companies for being let alone—a sys-

tem of blackmailing that would doubtless be effective,

especially as corporations cannot afford to have public

confidence shaken. Any corporation that would be liable

to such interference would necessarily find it hard work

to borrow money upon its securities. For this reason

alone, the proposed measure should be defeated. It

cannot be intended for any good purpose, and its perni-

cious effect would be felt by every quasi-public corpora-

tion in the state.
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Bell Telephone Business in the West in

1896.
Two important western telephone companies licensed

by the Bell company—the Chicago and the Central

Union—held their annual meetings last week. The
former did better than was expected in the middle of

the year, while the latter showed a notable decrease in

net earnings, due, no doubt, to the competition of the

hundreds of small independent companies scattered

throughout the Central Union's territory.

The Chicago Telephone company, during the year

1S96, earned a total of $1, 955,829, and had expenditures

of 51,355,624, leaving the net earnings for the year

$600,205. During the year the capital stock was in-

creased from 53,796,200 to $4,336,500. The earn-

ings for the year were at the rate of 13.84 percent, upon
the increased capital.

The figures presented by the president were as fol-

lows:

1895. i8g6.
Gross earnings .. Sr, 759.752.34 Si 955,829.03
Expenses 1,216.913.68 1.355,624.05

Net earnings S 524,838.66 S 600,204. 9S
Dividends paid 455. 544- 00 499,224.00

Surplus for year S 87,294.66 $ 100.9S0.9S

Jan. 1, 1S96— Capital stock outstanding S3 ,796,200.00
New stock sold during 1S96 540.300.00

Jan. 1, 1S97—Capital stock outstanding 54.336,500.00

There were represented at the meeting, either in per-

son or by proxy, 37,913 shares of stock out of a total of

43.3^5 There was no opposition to the regular nomi-

nations for directors of the company, and they were

elected as follows: J. Russell Jones, Henry B. Stone,

Norman Williams, Robert T. Lincoln, John De Koven,

George M. Pullman, Arthur G. Fuller, C. E. Perkins,

William A. Jackson. About 15,000 telephones are con-

nected with this company's exchanges. Of these 13,000

are in Chicago and the remainder in Joliet, Aurora,

Elgin and other outlying and suburban exchanges in the

company's territory, which includes the northeastern

corner of Illinois and very small portions of Wisconsin

and Indiana.

More interest, perhaps, centers in the report of the

Central Union company, as it has to withstand the brunt

of the anti-Bell crusade in the West. President H. B.

Stone's report is given in full:

Below is given a table showing a comparative state-

ment of the gross earnings and expenses of the years
1S96 (partly estimated) and 1895:

1896. 1895.
Gross earnings $1,327,931.88 §1,345.711.29
Expenses (exclusive of interest) 1,026,311.40 971,091.72

S 301,620,48 S 374.619.57
Interest 64,520.75 23,124 12

Net revenue S 237,099.73 s 351,495.45
Dividends paid 66,053.00 330,265.00

Surplus S 171,046.73 S 21,230.45

In 1896, in addition to regular maintenance (repairs

and ordinary reconstruction) there has been expended on
extraordinary reconstruction, $118,822 05, which will be
charged into expenses in maintenance account before

the closing of the books. There has also been expended
in new constructor, approximately, $700,000, of which
$425,000 has been expended at exchanges, and $275,000
on metallic-circuit toll lines. The principal exchange
work has been at Toledo and Columbus, Ohio, and Indi-

anapolis, Ind.

At Toledo, Ohio, an underground plant in the center

of the city has been put in and the entire aerial plant of

the company remodeled and practically renewed. This
work is now complete, and the service is being given
through the new plant in the most satisfactory manner
to all concerned.

At Columbus, Ohio, an underground plant has been
put in and the whole exchange practically rebuilt and
brought up to the conditions of the best practice. Work
at Columbus is substantially complete, and it is expected
that service will be given through the new plant by
February 1st next.

At Indianapolis, Ind. , underground conduits and street

vaults have been completed, and a building has been
purchased which will afford adequate quarters for the

switchboard and other operating appliances and neces-

sary offices. The work at this point contemplates, as at

Toledo and Columbus, an underground plant in the cen-

ter of the city and the reconstruction of all the aerial

plant, together with a new switchboard, which will make
this exchange one of the very best in the country. There
is a good deal of work still to be done at this point, and
it will probably be the first of next December before the

new plant is entirely complete.
The plant during the year has been very largely in-

creased in many other exchanges and some new ex-

changes have been opened, the number now operated

being 132, and the company now has a foundation plant

in its existing exchanges, sufficient to provide for an in-

crease of subscribers up to 50,000.

During the year there have been completed, approxi-

mately, 5.000 miles of wire of toll lines—lines between
towns connecting exchanges—making the total number of

miles of wire now in operation nearly iS, 000, two- thirds of

which are copper-metallic circuits of the most moderntype.
These facilities, in connection with the lines of the Long-
distance company, afford means of intercommunication
between the cities and larger towns in almost all of the
country lying between the Mississippi River and the sea-
board. There should be, however, in this year, consid-
erable increases to these toll lines, particularly in the
state of Illinois, in order to make the system sufficiently

complete to meet present requirements and those of the
immediate future.

A first mortgage of $3,000,000 was placed on all the
property of the company on the first of July, 1896, and
the sale of $1,600,000 of gold six per cent, bonds under
this mortgage authorized, to clear up the then existing
floating debt of the company and to provide further
funds for construction purposes. Of these bonds $1,275,-
000 have been sold and paid for at 97)2, leaving $325,-
oooof the authorized issue unsold, in the treasury of the
company. At the close of 1S96 there was a total un-
funded debt of $400,000. Against this there was the

$325,000 of unsold bonds, and $98,000 of storehouse
stock, all good for immediate use and standing on the
books at a little less than its actual present value. This
storehouse stock was larger than the normal, the excess
being made up of poles, cables and other line material
purchased for the completion of the Indianapolis and
other plants.

There was, in 1S96, a considerable net gain of ex-
change subscribers, but the number of competing ex-

changes in towns where this company was already
established was so great as, for the time, to largely

nullify the expected increased earnings from this source,

by forcing rates below the cost of doing the business.
This competition has been largely inspired by promot-
ers, and is based on entirely wrong estimates of the cost

of doing the telephone business; but while it lasts, it is,

from its ignorance, the more severe. Most of the com-
peting exchanges which have been in operation for aay
length of time have insolvency directly in front of them.
In many cases this is realized by their owners, although
by no means to its full extent. Nowhere has the oppo-
sition been able to give as satisfactory service as this

company, and in most cases their service is greatly in-

ferior. As yet the opposition only have toll lines radiat-

ing from a few of their larger exchanges, but nothing
which is comparable to the state and inter-state service
given by the metallic circuit toll lines of this company
and the Long-distance company.
For completing the construction work at Indianapo-

lis, for enlarging certain existing and building some new
exchanges, and for connecting new subscribers, will re-

quire this year, say $600,000. If net earnings to the

extent of $200,000 are devoted to this, and additional

bonds are sold, bringing the total amount outstanding
up to $2,000,000, all this work will be accomplished,
and the end of 1897 find the company out of debt, ex-

cept its bonds, with the whole of its territory well

covered with a plant of the most modern character,

practically new, its average age being about three years.

Its earning capacity should then be sufficient to fully

maintain its property at the highest standard of effi-

ciency, pay interest on its bonds and leave a good sur-

plus.

A revival in general business will immediately give

the company a large number of new subscribers and an
increase in its toll business, which it is fully equipped
for and able to do at the minimum of expense. To the

superior quality of its plant and service, both.in its local

exchanges and in its toll lines, the company can confi-

dently look for success in the future. To fully achieve

this, the number of exchange telephones should be in-

creased as rapidly as possible by offering service of any
desired kind and at the cheapest possible rates. There
should also be, as has been stated above, a considerable

increase in the toll lines, particularly in Illinois. The
territory is all good, and will tre a paying one if the

company holds it and develops it. But it must be com-
pletely occupied.

The capital stock outstanding is $6,605,300. The ex-

penses, including interest, were S2i per cent, of the

earnings. The stockholders elected as directors C. H.

Brownell, R. C. Clowry, C. R. Cummings, Arthur G.

Fuller, F. H. Griggs, W. A. Jackson, J.
Russell Jones,

M. G. Kellogg, Henry B. Stone, John F. Wallick and

Norman Williams.

which will produce a vigorous "kick" on the part of the

present company.

The Wisconsin Telephone company will make long-

distance connection from Ashland, Wis., to Duluth.

A temporary scaffolding caught fire from a portable

forge in Davenport, la., and melted two telephone cables

with about 200 wires. The damage was about $200.

Telephone News from the Northwest.
[From the Minneapolis correspondent o£ the Western Electri-

cian.]

The Mississippi Valley Telephone company, of which

J. C. Hubinger of Keokuk, la., is the backer, is an ap-

plicant for a franchise at Burlington and at Davenport,

la.

The Standard Telephone company has agreed to put

in a telephone exchange at Decorah, la., if 150 sub-

scribers are secured. Over 100 pledges have already

been taken.

Rochester, Minn., is connected with the Northwestern

Telephone Exchange company's system.

The new telephone exchange has been put in opera-

tion at New Ulm, Minn.

Roy Hopkins has purchased the telephone exchange

atRedfield, S. D.

The new Mutual Telephone company at Des Moines,

la., will ask the council for a number of privileges not

given the old company, such as overhead wires, etc
c ,

Movement to Further Independent Tele-
phone Competition in Massachusetts.
The movement to compel Bell companies to afford

competitors the use of their lines seems to exist in the

East as well as in the West. The Boston correspondent

of the Western Electrician writes: "Two significant

petitions were received in the lower branch of the

Massachusetts'Legislature. Both relate to telephone

companies. Representative P. J. Kennedy of Holyoke

is father of both of the petitions. In the first instance

he petitions that all companies engaged in the business

of transmitting telephone messages or leasing or renting

telephone instruments or wires in this commonwealth

shall, on request of any other company or corporation

engaged in a similar business in this commonwealth,

furnish said company or corporation with the use of its

wires and instruments for the purpose of allowing the

subscribers on one company to hold conversation with

the subscribers of the other company; the compensation

for the use of such wires and instruments to be fixed as-

the Legislature deems proper.

"His second petition is as follows: 'That the rent-

als and tolls of the companies or coiporations controlling

the service ofda[8] hone communication in the common-

wealth are unreasonable and excessive. The petitioner

therefore prays for such legislation as will provide for

a more reasonable rental or toll charge for telephone

charge in this commonwealth, or, if, in the judgment of

the Legislature, it may be deemed advisable, that a com-

mission be established to consider and regulate all mat-

ters pertaining to telephone service in this common-

wealth, for such legislation as will provide for such a

commission.'

"

Independent Telephone Companies of

Indiana.
The representatives of 35 of the 45 independent tele-

phone companiesof Indiana met in FortWayneon Janu-

ary 19th to effect a state consolidation or combination of

all independent companies to extend the toll line service

and long-distance connections. This is to enable the new

companies to compete on an equal footing with the Bell

company. The new companies propose to reach every

point of importance in the state, with connections in

Ohio and Michigan. Judge R. S. Taylor, one of the gov-

ernment counsel in the Berliner suit, addressed the

meeting for two hours on patents and improvements in

the telephone business. It was decided to hold a meet-

ing at Indianapolis in two weeks to prepare papers for the

consolidation and to elect permanent officers.

Proposed Illinois Telephone Associa-
tion.

On January 21st there was a meeting at the Western

Telephone Construction company's office of the inde-

pendent telephone exchange men who operate exchanges

in the state of Illinois. The purpose of the meeting

was to create a standard for toll-line construction, which

is becoming a very important matter in this state. The

combined interests of those present represented over

4,000 miles of toll lines. After appointing a committee

of three to organize a state association the meeting ad-

journed, subject to the call of the committee.

The committee in charge of the project consists of C.

M. Brock of Fairfield and C. P. Piatt and James E. Kee-

lyn of Chicago.

Cheerful New Year's Sentiment.
In common with many other technical journals the

London Electrician adheres to the time-honored New
Year's custom of reviewing the year past and forecast-

ing the year to come. Essaying this task for 1896 and

1897 it makes the following generous observation:

There is plenty of electric tramway work ahead; and
if English manufacturers allow others to secure the best

contracts, they will only have themselves to blame. Not
a single American pole, not a pound of American plant,

should be their motto.

According to the London Electrician there are trans-

lating devices connected to the central stations of

Great Britain and Ireland equivalent in capacity to over

three million lamps of eight candle power each. Of this,

1,462,000 lamps' capacity is in London and 1,602,000 in

the provinces.
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Protection Devices for Transformers.

\Continucd from page 59 -~\

transformer will not be sufficient to pay for the coal used

in generating the current to supply the iron core loss,

Therefore it will be most economical to scrap such

transformers.

This test should be madeas frequently as possible, and
at least once a year. When making this test, the second-

ary should be connected with the iron core, as this acts

as a condenser and a high-potential current would be

generated in secondary wires, which would burn out the

insulation between secondary wires and core.

Transformers are not generally tested for leakage be-

tween primaries and secondaries, and as they are islo-

lated on the line, there is no means of testing for leakage

at the central station without extra wires. It is apparent

that it is necessary to make frequent tests of this kind.

An interesting method of testing transformers has been
in operation at Great Falls, Montana, for the past two
years. The secondaries of half a dozen transformers are

connected to a common test wire, which is run to the

central station, and tests are frequently made there be-

tween this test wire and each side of the primary cir-

cuit. The normal primary current of 2,oSo volts is used
for testing.

A fatal accident and several cases occurred where per-

sons had received severe shocks, and for this reason the

electrical engineer in charge was most anxious to keep
his transformers in good condition. A test made on
transformers on the line disclosed the fact that three or

four of the transformers had primary and secondary
coils in contact. All these transformers were not insu-

lated with oil. Since using the test wire the system has
been operated without accident, and a great saving of

time has been effected by means of the test wire. It

would seem that there might be many cases where this

system would be of advantage.

A fatal accident can only occur when the following

connections are made:
First—-A ground on one of the primary wires.

Second—A leak between primary and secondary on
the opposite side of the system on which the ground is

located.

Third—A person in circuit with the secondary and
ground. As the majority of lamps are installed in loca-

tions where it is impossible to get a connection to

ground, many chances of receiving fatal shocks are

avoided. If the primary lines are kept free from grounds
no shock can be obtained. It is, therefore, essential to

use the most approved appliances at central stations for

indicating grounds on primary wires.

The most common ground detector in use at present
consists of a transformer, the primary of which is at-

tached to the line to be tested and the ground. The
secondary winding of the transformer is in circuit with
an incandescent lamp. The ground is indicated by the

brilliancy of the lamp. This seems to be a very crude
method of indicating grounds, as there is an opportunity
of error, and the detector is connected only at stated pe-

riods. It has been said that alternating lines always
have a slight ground, as the ground lamp always burns
at a dull red. This is due to the capacity effect of the
lines, and not to actual leakage of primary current.

The transformer system can be greatly improved in

the following manner:
First—There should be used at the station and on

outside lines short-gap lightning arresters that will per-

mit the passage of the current across the gaps before
the insulation of the transformers will be broken down.
Second—Transformers operated on 3,000 volt circuits

or less should be constructed to stand a high-potential

test of 7,500 to 10,000 volts for 60 seconds between pri-

mary and secondary windings.
Third-—A safety device should be used in connection

with transformers, that will prevent any difference of

pressure in excess of 300 volts between secondary wires
and ground.
Fourth—Transformers should be filled with oil.

Fifth—Transformers should be periodically tested for

insulation between primary and secondary, with high
potential currents.

Sixth—A ground detector which will positively indicate

a leakage of current from primary wires to ground should
be used at the central station. It should not be affected

by the capacity effect of lines and it should be designed
to be left permanently in circuit.

Discussion.

F. McMaster of Chicago: I would like to inquire
how the grounding core is arranged so that there are no
losses from induction in the protective device.

Mr. Wirt: The shield is a sheet of copper, and the
ends are insulated so that there is no current passing in

the shield. If you made a complete loop around the
core of course there would be current wasted in the
shield:

Mr. Pierce of Chicago: What kind of a device
could be permanently left in the circuit in order to show
the ground which we could use there that would not
cause trouble in some other way ?

Mr. Wirt: A static instrument can be used some-
thing like Sir William Thomson's static voltmeter.
Each line %vill form a coil, and the capacity effects of
line will balance, and if there is a leak the difference
will be measured by an indicator. In the course of six
weeks such an instrument will be on the market.

Prof. W. M. Stine of Chicago: I would like to ask
Mr. Wirt if there is any scientific connection between
the high core loss and the low insulation in the second
wire. Is one the consequence of the other if you con-
tinue the excessive heating ?

Mr. Wirt: There is no scientific connection between

the two. I merely wanted to make it as easy as possi-

ble for the gentlemen to take off their old transformers.
W. W. Bean of St. Joseph, Mich.: If Mr. Wirt

wants to make it as easy as possible for the gentlemen
present to take off their old transformers, I hope the
chair will not let this argument close until every elec-

trical engineer is heard from, because we want to know-
something about the transformers before we buy them.
If you know any other electrical engineers besides Mr.
Pierce and Mr. Stine, let us hear from them. We are

here for business, it seems.
Mr. Wirt: I might say that in the case of a trans-

former supplying my house, which has been in opera-
tion 16 months, I wanted to find out how much money
the central station had made. I took the bills for 16

months down and measured the core losses and found
that the central station had made just enough money to

pay for fuel for core losses, to say nothing of the energy
lost in supplying the lights; so that you see it is a very
important subject to look into.

Caryl D. Haskins of Boston: I think there might
be some connection between the poor insulation and core

losses. Poor insulation may result in heating, which
may very readily break down such insulation as is used
in insulating the plates of the cores, one from the other,

and that would cause increased current losses; so I

think Mr. Wirt's point is very well taken.

Convention Notes.

George Langstaff Thayer of Belle Plaine, la., was one
of the ubiquitous.

Julian Roe, acting for Sargent & Lundy, Chicago,
"held up his end." ,

F. H. Ford of Madison, Wis., could not resist the

temptation—he came too.

T. A. Pamperin drifted down from Oconto and man-
aged to enjoy himself hugely.

Where were S. F. B. Morse and Messrs. Chandler
and Brooks? Oh, they were missed!

The electrical press was represented by Messrs. Sul-
livan, Summers, Church, Smith and Perry.

W. C. Shaffer of.Milwaukee found time to renew his

many old acquaintances in the electrical field.

Treasurer Chas. H. Rockwell of the Buckeye Elec-
tric company found time to drop in on the boys.

Hart switches and Geo. S. Searing, as usual, went
"hand in hand," if the expression will be allowed.

S. G. Coleman and H. F. Boggis of the Milwaukee
Electric Railway & Light company were on hand in the

rotunda.

W. S. Hine of the Wallace Electric company found
time to spend a couple of days in Milwaukee during
convention time.

John Child was not one of the "children," as far as

mica is concerned. Even "Little Willie" couldn't ap-
proach him on sales.

It was a matter of regret that the Messrs. Conover and
Goe, of the newly organized Conover-Goe company of

Chicago, were unable to attend.

J. S. Maurer of the Crouse-Tremaine Carbon com-
pany of Fostoria, Ohio, mingled with the boys in the

rotunda. Mr. Maurer is an energetic salesmen.

Geo. F. Rohn of Rohn & Myers, electric ll engineers,

Milwaukee, was a reminder that his firm has recently in-

stalled a fine electric plant in the Uhlein Theater.

W. H. Grissom of the Eureka Tempered Copper com-
pany, Chicago, was on hand throughout the entire

gathering, coming up with the boys from Chicago on the

convention train.

President Willard W. Low of the Electric Appliance
company, in company with his energetic hustling lieu-

tenant, F. McMaster, kept things warm for the Electric

Appliance company.

L. W. Kittman of the Chicago General Fixture com-
pany made himself felt in his usual manner. Mr. Kitt-

man has done most excellent work throughout the North-
west for the General Fixture company.

Of course Whyte, of the Leschen-Macomber-Whyte
company, Chicago, was on hand. Mr. Whyte is one of

the lights of the convention, and, as was remarked,
"what would the convention be without Whyte?"

W. R. Brixey iof New York was there, too, but he
didn't stay long enough, for Mr. Brixey has numerous
friends in the West, and there were many that would
have liked to have had a chance to entertain him when at

Milwaukee.

Of course "McGill" was there, and right welcome he
was, too. Mr. McGill is one of those genial electrical

representatives whose companionship is always in de-

mand. He is not only a good salesman, but also a
thoroughly good fellow.

Electrical Engineer A. M. Patitz was one of the Mil-
waukeeans that took considerable interest in the conven-

*tion. Mr. Patitz was unable to be in constant attend-

ance owing to pressure of business, but his many friends

felt that the "spirit was willing."

Where was popular Hermau Andrae? He must have
been around and a few undoubtedly saw him; still there

were a number who wished to see more of him. How-
ever, Mr. Andrae is one of the busiest men in the North-
west, and although he is a thorough believer in conven-

tions, and is as fond of mingling with the boys as any
one, still he is a man who always puts business before

pleasure.

Habitual convention-goers would miss the genial

countenance of M. E. Baird, and sure enough this time

he turned up. The Eddy Electric Manufacturing
company certainly has a "hustler" in the person of Mr.
Baird, and his work is undoubtedly felt all over the

country.

Chicago Agent D. Graeme McDougall of the Wash-
ington Carbon company came to the front with flying

colors. Mr. McDougall is not only an excellent sales-

man, but is a polished gentlemen as well, and in com-
pany with Maaager Crider did the honors very credit-

ably indeed.

Western Manager J M. Hill of the Bryan-Marsh
company was the recipient of congratulations on all

sides over his recent connection with the Bryan-Marsh
company. Mr. Hill has gained an enviable reputation,

but he has earned it through hard and skillful work as a

salesman.

It was a matter of great regret to the many friends of

Purchasing Agent Charles Holmes of the Chicago Edi-
son company that hs could not be present at the North-
western Electrical association convention at Milwaukee.
Mr. Holmes is a man of many friends, and his presence
was greatly missed.

W. H. Gray made no exhibitin the interestof the Peck-
ham Motor Truck & Wheel company but he did make,
through his courteous treatment of all those with whom
he came in contact, man)- friends for not only his com-
pany, but himself as well. The company will hear from
his work without doubt.

It is said that Geo. Cutter takes an interest in local

politics in Chicago's suburbs, and if his speeches at

home are as happily turned and create as much enthusi-

asm as the one on "Chicago" at the banquet, it is fair to

presume that we will have to change his name from
"George" to "Chauncey."

J. S. Crider of the Washington Carbon company of

Pittsburg was about the Pfister during the sessions of

the convention. Mr. Crider, although not on the road
regularly, is one of those energetic managers that be-

lieves in seeing for himself, and, for that matter, selling

for himself to a large extent.

The genial countenance of H. D. Latimer was missed
from the convention, but was certainly not forgotten.

Mr. Latimer's business card, which stated that he was
in the brokerage business in Madison, was attached to a

sign of the People's Electric company as a reminder to

the boys that he was still "with them."

Among the wire representatives appeared Secretary
and Treasurer Wm. M. Smith of the Chicago Insulated
Wire company. Mr. Smith has of late been quite a

regular convention attendant in the interest of his most
excellent wire, and was decidedly in evidence at the

recent street railway convention in St. Louis.

The Metropolitan Electric company, Chicago, ap-
peared in the person of Walter C. McKinlock. Mr.
McKinlock paid especial attention to introducing an
overhead joist-boring machine, and also the new Metro-
politan oil filter. It was a matter of regret that Presi-

dent W. H. McKinlock was unable to be present.

Manager Charles E. Gregory of the Elliptical Carbon
company of Chicago and Cleveland held up his end in

that peculiarly successfnl manner for which he is noted.

Mr. Gregory's success with ellipitical carbons has al-

ready made him a reputation in the carbon field, but
he always did manage to appear in the front rank.

There were few people at the convention who will

deny ' 'Billy" Buckley credit for a fair knowledge of how
to gracefully and forcibly represent his old standby, the
Fort Wayne company, at such a gathering. The Fort
Wayne company would have to look a long way before
it could find for a champion a better combination of

geniality and brightness.

The many old friends in Chicago and throughout the
West of W. L. Church, who was for so long the super-
intendent of the Chicago Edison company, extended
greetings. Mr. Church has been pronounced one of the
brightest and most thoroughly experienced central sta-

tion men in the United States and his friends are grati-

fied at his success in Milwaukee.

M. B. Austin, the gentlemanly and energetic western
manager for the Safety Insulated Wire & Cable company
of New York and Holmes, Booth & Hayden, Waterbury,
Conn., as usual "did" the convention in the most ap-
proved manner. It is safe to say that Mr. Austin
rarely misses a convention, and his work there and
throughout the West is strongly felt.

General Agent
J. P. Williams of New York came up

from Chicago to remind the convention of the remark-
able record already attained by the new Paragon iron-
clad motor. Mr. Williams has just closed a contract
with the Chicago Edison company for the introduction
of the Paragon motor in Cook county, after exhaustive
comparative tests by that company.

General Manager M. C. Wheaton of the Stromberg-
Carlson Telephone Manufacturing company came up
on the convention train and made a most interesting ex-
hibit at the Pfister of his company's splendid telephonic
equipments. Long-distance telephones were shown, as
were instruments for central exchanges; also desk
sets, magnetos, signal bells, inter-communicating in-
terior systems, etc. Taken all in all, Mr. Wheaton's
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trip must have paid him as an advertisement, from the
fact that he has been for years so well known through-
out the Northwest.

F. S. and A. S. Terry as usual appeared in the in-

terests of the Sunbeam Lamp company. The former
is now away from home a great deal of his time, and
works in conjunction with his brother at the Chicago
end of the line, in the interests of the lamp, as well as

for the Cutter Electrical Manufacturing company of
Philadelphia and the Lakon company of Elkhart, Ind.

Among the Milwaukee men that mingled with the
boys were President L. T. Gibbs and Vice-president
Frank R. Bacon of the American Rheostat company of

Milwaukee. This company is a comparatively new
Milwaukee institution, but the men in it are thoroughly
conversant with the business, and it already has done a
most satisfactory business and one that indicate? a
bright future for its goods,

That courteous representative, W. D. Mahauey of

the Graphite Rheostat company of Chicago, through
his genial and hearty treatment of all those with whom
he came in contact, made a host of friends for his com-
pany's most excellent specialties, among which may
be mentioned Wheatstone bridges with novel features,

graphite rheostats, , theater dimmers, starting boxes,

etc. Mr. Mahaney was once a newspaper man.

Western Manager Fred P. Luther of the American
Electric Heating corporation, 1644 Monadnock build-

ing, Chicago, exhibited a handsome and interesting line

of electric heating apparatus. Mr. Luther is an old

heating expert, and he feels that the electric heating busi-

ness is developing at a rate that is most encourag-
ing; he has already done a most excellent business since

his establishment at the Chicago end of the business.

Treasurer and General Manager A. Louis Kuebmsted
of the Chas. E. Gregory company was "everywhere."
Mr. Kuehmsted came up on the train with the Chicago
delegation, and someone whispered he managed to close

quite a handsome order while in Milwaukee. Mr.
Kuehmsted was to be found in the center of almost
every jolly party, and his popularity, without doubt,

will be a decided advantage to his company in a business

way.

"Western Electric" Wilkinson had the audacity to

state that he did not intend to appear at the Milwaukee
convention, but nobody paid much attention to that,

and sure enough the Western Electric company was
represented in its usual able manner, and, strange to say,

by that very same "Western Electric" Wilkinson.
Wilkinson certainly would have been missed had he
stayed away, for there is no man for whom there is a

kindlier feeling.

It was expected that General Manager Fox of the

Northern Electrical Manufacturing company of Madi-
son, Wis,, would run down to attend the convention.

The Northern company recently made a large sale of

its motors in Milwaukee after the most heated competi-

tion, and the plant when finished will doubtless be one
of the largest in the West. Buyers of motors, especi-

ally in the West, might find it to their interest to corre-

spond with Mr. Fox.

"Ferris," the recently appointed "General Electric

man," with headquarters at Milwaukee, did himself

proud (as all newspaper men will be willing to bear

witness) in his energetic and successful effort to have

the convention keep the ' *G. E." company thoroughly in

mind. Mr. Ferris has not been long in this territory,

but it is fair to prophesy that it will not be long before

his energetic work will be felt iu a way greatly to the

benefit of his company.

That new and very popular combination, or "team,"

as it is called throughout the Northwest, Donley &
Bunce, was decidedly in evidence. These gentlemen

have an exceedingly fine line of agencies, and it must
have been a decided pleasure to them to receive the

multitudinous good wishes and congratulations on a step

which, it is generally, prophesied, from the great popu-

larity and recognized ability of the principals, cannot

fail to be successful.

Electrical Engineer Goltz of Goltz & Sinclair made
an exhibit, but Mr. Goltz was particularly prominent

through his energetic efforts in extending the hospitality

of Milwaukee to the visiting members. Incidentally it

may be said that few outside of the newspaper men
fully realize the time and hard work expended by Messrs.

Mercein, Bunce and Goltz to make the stay of Milwau-

kee's guests a thoroughly pleasant one. These gentlemen

"worked the wires" well, with the very best results.

One of the features of the banquet was the presenta-

tion to Thomas R. Mercein of a token of appreciation

subscribed for by his many personal friends of the asso-

tion. The handsome badge was handed to Mr. Mer-

cein by James Wolff after a happy and neatly turned

little speech and was accepted by Mr. Mercein in his

characteristically graceful manner. Mr. Mercein well

merits the characterization so often applied to him after

banquets and other entertainments, "silver-tongued."

Secretary and Treasurer A. C. Garrison of the Colum-

bia Incandescent Lamp company of St. Louis, in com-

pany with Manager of Sales E. H. Abadie of the Wag-
ner company of the same city, represented St. Louis in

a manner which was a credit to that hospitable and at-

tractive city, so noted for its courtesy to strangers. Mr.

Abadie's exhibit is described elsewhere in this issue.

Mr. Garrison, however, brought with him samples of a

220 volt lamp of different styles and a street railway

lamp. He also exhibited a line of raw lamp material in

the shape of the substance of which filaments are made.
This substance was shown in different stages from the
liquid mass up to the carbonized filament and made an
exhibit of decided interest to thinking incandescent lamp
buyers.

Some one remarked that Wormley was never last in

the lamp trade as far as orders are concerned. James
C. Wormley & Co. is a firm that during the last year
has made itself felt throughout the West and Northwest
and especially in Chicago. Mr. Wormley is a most
convincing salesman, and, with goods of a high grade,
his work for the Wormley lamp has been most success-
ful. His recent move in the way of discounts has served
as a reminder to the trade that he is always to the front,

where fair treatment of the consumer is concerned.

It was a matter of regret that President John H.
Myers and General Manager A. B. Ferdinand of the
Northwestern Telephone Manufacturing company of

Milwaukee were prevented through urgent business out
of the city from visiting the gathering at the Pfister.

The Northwestern Telephone Manufacturing company
is said to be doing a most excellent business, and from
the fact that the management is so frequently out of the

city it is but reasonable to presume that their business
is flourishing.

Secretary and Treasurer T. S. Lane of the Electrical

Exchange, Chicago, joined the crowd at the Union
depot and came with the Chicago contingent to Milwau-
kee. Mr. Lane is a most energetic worker, and his ag-

gressive, yet withal thoroughly businesslike and
gentlemanly efforts as manager oi his enterprise, have
built up a business unique, and one that has had a re-

markable growth. Quiet and unassuming and thoroughly
"business," Mr. Lane made his presence felt at the con-
vention in the most favorable manner and won a host of

friends for the Electrical Exchange.

It was a matter of great regret on the part of the many
friends of the Commercial Electrical Supply company of

St. Louis thai Vice-president Joseph Franklin, Jr., and
Manager of Sales Paul D. Cable could not be present at

the convention, owing to pressure of work at the home
office. However, "Little Willie" and the "Old Man"
made many friends for the company, and although they

made no effort to sell goods, the smiles op many faces

on board the convention train and throughout the Pfis-

ter at Milwaukee over their queer antics were indication

enough of the fact that the Commercial company is

rapidly adding to its already large list of strong friends.

It was evident early Wednesday morning of last week,
when the delegates assembled at the Northwestern depot

of Chicago, to take the Northwestern convention train

for Milwaukee, that the high spirits so essential for a con-

vention's success were there to an extent that seemed to

bid fair for a most successful gathering at Milwaukee.
It was remarked, too, after thegathering that this con-

vention was by far the most successful, particularly as

far as business was concerned, of any thus far held.

Members kept close to work, and the manner in which
the various issues were handled indicated that the as-

sociation has interests decidedly paramount, and those

that it will pay every Northwestern electrical central

station man to spend the time and thought to consider.

President L. W. Burch of the People's Electric com-
pany oE Madison, Wis., is one of the staunchest believ-

ers in the Northwestern Electrical association; he has

never missed a convention yet, and this time found him
with Manager Doherty of the Madison Gas & Electric

company doing the honors for the Capital City. Mr.
Burch's enterprise has been successful, and it is safe to

say there is no one that receives from the boys a better

line of hearty good wishes and substantial encourage-

ment than Burch. Speaking of Madison at a North-

western convention cannot fail to bring to mind the

energetic efforts of Manager Doherty of the Madison
Lighting company. Mr. Doherty is truly a "fighting

representative" in his efforts against municipal en-

croachment. With all his aggressiveness, however, he
never loses his head or his temper; hence the respect

with which he is treated and his rapid rise to promi-

nence in the association.
"

Quietly and without undue excitement the two ener-

getic and business-like representatives, Chas. J.
Burton

and W. P. Upham of the Central Electric company,
Chicago, immediately on arrival proceeded to "get

there" in a manner that showed conclusively that they

were men of experience at electrical conventions. Mr.
Burton is known in some quarters as the Central Elec-

tric company's "X-ray" expert, and it was noticed by
those who realized the value of an opportunity that Bur-

ton's X-ray slides made in the interest of the Central

Electric company were shown on the screen immedi-
ately after Mr. Haskins' lecture, and caused no little

complimentary comments on the excellence of the work
obtained through the Central Electric company's X-ray

apparatus. It was a matter of regret that neither Presi-

dent Geo. A. McKinlock nor Secretary and Treasurer

Chas. E. Brown could be present. Mr. McKinlock was

at the timeout of the city on business, and Mr. Brown
was detained, owing to the pressure of business at head-

quarters.

The General Electric company was represented by B.

E. Sunny, western manager, and the following-named

gentlemen: George K. Wheeler, Chicago; C. D. Has-

kins, Boston; H. C. Wirt, Schenectady; Percy A. Clis-

dell, Chicago; Thomas Ferris, Milwaukee. They ex-

hibited a nice line of supplies in parlor No. S, near the

convention hall. A line of samples of the new Wirt al-

ternating current short-gap lightning arresters was dis-

played, together with the new three-ampere and five-

ampere long-burning arc lamps, type H transformer
and Thomson inclined coil instruments, which were all
favorably commented upon. The Bulletin of the Uni-
versity of Wisconsin, containing a report of the com-
plete test of "Modern American Transformers," made
by A. H. Ford, was distributed, together with other lit-

erature. The apparatus manufactured by the General
Electric company for generating X-rays, as shown by
C. D. Haskins, was the hit of the convention and elic-
ited universal favorable comment. Mr. Haskins was
the busiest man at the Pfister, and was ever ready to
answer the many questions asked concerning General
Electric X-ray apparatus. The great advantage of oil

as an insulator was brought out very clearly by the fact
that the very high potentials produced in the X-ray ap-
paratus of the General Electric company were handled
with absolute safety inasmuch as the X-ray transformers
and kindred appliances were immersed in oil. This
fact attracted much attention from delegates to the con-
vention.

The Westinghouse Electric & Manufacturing company,
in room 8, at the head of the grand staircase, exhibited
a five horsepower two-phase motor of 7,200 alternations
and no volts. This motor has no brushes; the arma-
ture coils are short-circuited on themselves. This type
is extensively used in Milwaukee on circuits supplied
with current by the Pabst company. Current for the
motor and other apparatus exhibited was supplied at
2.200 volts from special leads brought into the hotel from
the street circuits. Passing through fuse boxes and a
new and admirable type of junction box exhibited by
Jacob Cloos, superintendentof the Pabst power plant, the
currentpassed to two 25 kilowatt indoor type Westing-
house transformers, reducing the potential for the motor.
There was also exhibited in operation several smaller
indoor type transformers, on one of the new Niagara
type Shallenberger integrating alternating current watt-
meters. This instrument aroused much interest for its

extreme accuracy throughout the .entire range of load
and for the promptness with which it starts on very
light loads. The Westinghouse company guarantees
these meters to start on one-tenth of one per cent, of
full load. The accuracy of operation was shown by the
switching on and off of incandescent lamps. There
were also fan motors, economy coils, high potential fuse
blocks, etc. A full line of catalogues and colored litho-

graphs of the Westinghouse company's new factory at

East Pittsburg was available and generously distributed.
The representatives of the company from the Chicago
office, 171 La Salle street, were W. S. Rugg, E. Dryer
and Henry Floy.

An exhibit at the convention that created a most ex-
cellent impression, and was in fact one of the most novel
there, was that of E. H. Abadie of the Wagner Elec-
trical Manufacturing company of St. Louis, Mo. Mr.
Abadie presented for the inspection of central station
men a new alternating current ceiling fan. This fan,

shown in actual operation in the Wagner parlor, is de-
signed so as to operate at the same speed as a direct cur-
rent ceiling fan. It has ball bearings which rest in a cup
filled with oil to last under ordinary conditions of opera-
tion, say, iS hours per day, it is claimed, for years with-
out replenishing. There is but one bearing, which
consequently does away with a great amount of fractures.

The blades are attached directly to the revolving field and
can be set at any angle desired. The switching device
is extremely unique. It is located slightly above the
motor proper and is operated by a handle, which is the
oil cup for the bearing above referred to. The motor is

started by a slight manipulation of the oil cup, contin-
uous turning having the tendency to turn the motor
first on and then off. It takes between 100 and 125
watts to operate this motor on 100 volts. It is claimed
to be absolutely impossible to burn this motor out and
it is guaranteed by the Wagner company to operate
with ordinary care for a period of one year from date of

purchase. It is adaptable to any height of ceiling. It is

the intention of the Wagner company to manufacture a
limited supply of these fans this year, but it has al-

ready secured a large number of orders for delivery for

this spring. The Wagner company also exhibited the 20
light transformers, standard, type, also a number of
Wagner switches. A quick-break "baby" switch was
also shown and possessed a number of interesting fea-

tures, that, however, must be seen to be appreciated.
Mx. Abadie distributed among the station men a val-

uable souvenir in the shape of a transformer ink well.

American Institute of Electrical En-
gineers.

The one hundred and eleventh meeting of the Insti-

tute was held on January 20th, and President Duncan

presided. Seventy-five members and guests were pres-

ent. The topic for the evening was "Electrically Driven

Vehicles," the discussion being opened by A. L. Riker

and participated in by Messrs. Duncan, Reckenzaun,

Coho, Corson, Adams, Duryea, Sachs, Van Hoeven-

bergh and Pope.

At the meeting of the executive committee in the

afternoon the following-named associate members were

elected: Putnam A. Bates, New York; John Louis

Hermessen, Berlin, Germany; Ludwig Hommel, Pitts-

burg; William R. Kenan, Jr., Sydney, N. S. W. ; Willard

H. MacGregor, New York; Calvin Winsor Rice, Win-

chester, Mass.; Francis Arthur Rich, Auckland. New
Zealand; D. Franklin Stakes, Fort Wayne, Ind.; Samuel

G. F. Townsend, New York.
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The Electrical Exchange, Chicago.

In view of tbe rapid progress that has been made by

this institution, electrical people in general will be inter-

ested to know more specifically the exact nature of the

business carried on under its auspices. And although

the Electrical Exchange already carries on its books a

remarkably large list of steady customers, still it is fair to

presume that there are many of them and others in the

trade that have not an exactly clear idea as to the full

scoDeand the details of the working of the establishment.

The Electrical Exchange began operations early in '96

as a brokerage house in electrical bargains. The origi-

nal intention of the promoters was to handle second-hand

electrical apparatus on a purely commission basis. The

originators of the plan believed that if a medium could

be established through which buyers of electrical appa-

ratus could be put in communication with each other,

sale would be reduced to a minimum, for it often occurs

that the actual expense of selling new apparatus exceeds

the shop cost. Such a plan, it was believed, could be

made a permanent success only through the co-operation

of central station men and buyers of electrical material

in general; hence the name, "exchange."

The electrical fraternity is composed largely of pro-

cessful in securing several stocks of electrical supplies

at less than 50 per cent, of their actual value. It was

figured that its patrons benefited by these purchases,

and it is felt that a study of prevailing market prices of

electrical material compared with the prices made by the

Electrical Exchange will show a monthly saving to cus-

tomers of thousands of dollars.

THE ELECTRICAL EXCHANGE.—EXTERIOR OF HEAD-

QUARTERS.

the result would prove of benefit to every progressive

buyer of electrical machinery, as it was believed that

75 per cent, of the second-hand electrical machinery

thrown on the market is displaced by machinery of

larger capacity, and is removed because of increasing

THE ELECTRICAL EXCHA

gressive men, and they were not alow to realize the value

of the plan proposed, and to-day the Electrical Exchange,

through its price-sheet, is claimed to be in direct com-

munication with nearly 12,000 buyers and sellers of bar-

gain electrical apparatus. In fact the exchange consid-

ers it perhaps not a rash statement that it has more in-

formation relative to valuable bargains in its line at its

THE ELECTRICAL EXCHAN C

business and not because it has become valueless. It is

also often found that a very small repair bill will put a

service-worn machine in as good condition as the day it

came from the manufacturer. In the making of the sec-

ond sale the Electrical Exchange believed that it had a

plan by means of which the heavy cost attending the first

E.— GENERAL SALESROOM.

command than could be contained in a modern encyclo-

pedia.

The business enjoyed a rapid growth from its origin,

and in time it was found necessary to carry a stock, and

no better point could have been selected than at its home,

Chicago. During the last year the exchange was suc-

NGE.—GENERAL OFFICES.

One of the unique features of the Electrical Ex-

change is the fact that its president is a woman, C. L.

Glasner, who was educated at Oberlin College and was

private secretary to her father, Col. L. O. Gilman, dur-

ing his term of office as United States marshal for the

Circuit Court of Appeals. She has been, identified with

electrical interests for the last four years and takes an

active part in the business of the Electrical Exchange.

The machinery department is under the management

of R. Ralph Lane, and although this gentleman is young

in years, he is credited-with handling this department in

a highly satisfactory manner- Mr. Lane is a thoroughly

good salesman and his courteous and fair treatment of

customers has without doubt contributed largely to

the success of the Electrical Exchange.

The secretary and treasurer, and, in fact, the general

manager of the exchange, T. Selby Lane, was born in

Gustavus, Trumbull county, Ohio. T. S. Lane began

operations at the age of sixteen as a wielder of the birch

in an Ohio country school. Previous to his connection

with tbe Electrical Exchange he was in the employment
of the Warren Electric & Speciality company of Warren,

O., for a period of three years as traveling salesman.

During this time he covered the territory of 13 states

and established a trade for the product of the Warren
Electric & Specialty company and holds high letters of

testimonial from his former employers. The entire

general management of the business of the Electrical

Exchange is in the hands of the secretary and treas-

urer.

The exchange has recently added to its business a

thoroughly equipped repair department under the

supervision of Gordon Jones. Mr. Jones comes to the

exchange with an experience of seven years, four of

which were spent with the Utica Electric Supply &
Manufacturing company.

The exchange believes its success is due entirely to

hard work and lots of it, together with liberal advertis-

ing. Its business has grown to large proportions, and as

an evidence of this it states that in one month it has

added to its list of customers nearly 400 new names. In

new and commodious quarters, with ample facilities for

handling all business that it secures, the Electrical Ex-

change believes that its prospects were never brighter.

The Southwestern Telegraph & Telephone company
of Dallas will establish a telephone exchange in Groes-
beck, Texas.
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Elden Alternating Current Circuit
Breaker.

The accompanying cut illustrates an alternating cur-

rent circuit breaker recently patented and now being

brought to the attention of users of alternating ap-

paratus by L. L. Elden, 305 Congress street, Boston.

The breaker is designed to be placed directly on the

dynamos, in a position easy of access, and is quickly

and easily connected in circuit. It is claimed that this

device is a sure preventive for all the troubles that

short-circuits, lightning discharges, etc., cause central

station managers; and the record of the device, in sta-

tions whsre it has been in use, is reported to be an ex-

ceptional one. At a recent test of the breaker, at the

station of the Boston Electric Light company, it was
shown that the application of a dead short-circuit at the

switchboard produced no visible effect on either engine,

ELDEN ALTERNATING CURRENT CIRCUIT BREAKER.

dynamo or bslt, and, but for seeing the circuit breaker

open, none present would have known that a short-cir-

cuit had been applied. All the alternating machines of

this company ware equ'pped two years ago with these

breakers, after patting them to severe tests, and since

that time the manager states that they have saved the

company many times their cost and have never failed to

operate in any case.

The adjustment of the breaker is accomplished by

means of weights and fixed distances, with an entire

absence of springs, making its operation absolutely re-

liable at all adjustments. This circuit breaker embod-
ies a new device to prevent arcing at the switch jaws,

which is certainly effective, as there is no sign of arcing

when the breaker, opens, even under very heavy loads

to two to three hundred amperes. This breaker should

prove to be of interest to all users of alternating appa-

ratus.

Direct-connected Printing Presses for
the New Germania Printing Com-

pany, Milwaukee.
The Northern Electrical Manufacturing company of

Madison, Wis., is putting in an installation of unusual

interest to electrical engineers in the West and North-

west, which will be located in the handsome new build-

ing of the Germania Printing company of Milwaukee.

The new edifice is a massive eight-story structure of

stone and brick of Italian renaissance style. It is the

home of one of the largest and wealthiest publishing

houses in the West. Its president, George Brumder, is

well known throughout the United States as one of the

solid old pioneers of western journalism. It has been

the purpose of the engineer in charge of this building,

A. M. Patitz of Milwaukee, to make it the most com-

plete electrically of any printing establishment in the

West. Simplicity, durability, economy and high effi-

ciency of all machines are the salient features. The
basement and two top floors of this modern building, of

which an excellent engraving is shown in the advertise-

ment of the Northern Electrical Manufacturing com-

pany on page xiii., are for the direct-connected presses,

typesetting and bookbinding machines, run by direct-

connected "Northern" electric motors. The intermedi-

ate floors are offices, single and in suites, to meet any

requirements, and furnished with every modern con-

venience. The Northern Electrical Manufacturing

company has extraordinary facilities for doing special

direct-connected motor work, its entire works being new

and up to date and fully equipped for the purpose, and

it is especially fortunate in having a strong financial

backing in its undertaking.

WESTERN ELECTRICIAN.

Cosmopolitan Electric Project.
Commissioner of Public Works Downey has issued a

permit to the Cosmopolitan Electric company, granting

it permission to practically complete its down-town loop.

The company is allowed to tear up Washington street

from Halsted street to Michigan avenue and Michigan
avenue from Washington street to Jackson boulevard.

The latter thoroughfare from Michigan avenue to the

river will be asked from the South Park commissioners,

to complete the loop. The company is not to tear up
the downtown streets until well along in the spring, and
the commissioner has added a clause to the permit,

making it compulsory upon the company to restore the

streets to their original condition as speedily as possible.

Attorney Levy Mayer, for the company, agreed to the

condition.

Opinion is divided as to whether this company actually

contemplates the sale of current to consumers on a large

scale. At the office of the Chicago Edison company the

opinion is freely expressed that the Cosmopolitan com-
pany's raiso?! d'etre may be expressed in the word
"sandbagging." On the other hand, there are those

who say that the company has expended a largo sum of

money inlaying wire ducts on the West Side, and that it

is going ahead in good faith to enter the central station

lighting business under the favorable auspices of an ex-

ceptionally liberal franchise. It is pointed out that the

Ogden Gas company, backed by the same interests, is

actually making gas, and that a similar policy may
be expected from the electric company. Ex Governor
Altgeld is reported to be the principal figure in the

enterprise. Foree Bain is the electrical engineer of the

company.
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Reynolds Self-insulating Cut-out.
The Reynolds self-insulating cut-out is a radical de-

parture from all other "bugs" and is believed to

thoroughly meet every requirement of simplicity, safety

and size. As shown in the cuts, no covering is required,

as complete insulation is obtained when the connection

is effected by the union of the two parts. Herein lies

the special advantage and safety of the Reynolds cut-out.

If can be connected up or re-fused quickly, and a ground

with the fixture is impossible, as the clamping bolts are

entirely encased in porcelain and thus are completely

isolated from the circuit. Tape is useless with this de-

vice, which is an especially important point as regards

safety. The Reynolds cut-out is claimed to be cheaper

and smaller than any other covered "bug" on the market,

and complies with the underwriters' requirements. The
small size permits of a much smaller shell or canopy be-

ing used than heretofore; fixture manufacturers will ap-

Roth Brothers' Apparatus.
The dynamo shown in the accompanying illustration

(Fig. 1) is a two kilowatt machine, wound for -27 volts

and 75 amperes, at a speed of 1,700 revolutions per

minute It is run direct-connected to a Stanley induc-

tion motor and is used for charging storage batteries.

The armature is surface wound and has but a low depth

of winding. The commutator is large and has 32 sec-

tions. Two sets of three 1/4 inch brushes are provided

to take off the current, and the brush holders are con-
nected to the brush holder studs by flexible conductors,

preventing the springs from heating and losing their

temper. On account of the few armature conductors

no sparking occurs at the brushes at any load. Gauze
brushes are used. The machine is provided with self-

oiling, self-aligning bearings with removable bearing
sleeves. In a test made after the installation the effi-

ciency was determined to be 85. S per cent. The losses

were distributed as follows: Watts loss at no load, 157;

C-R loss in armature, 127; load extra loss, 50; total loss

(watts) 334.

For this particular work, in charging storage batteries.

REYNOLDS SELF-INSULATING CUT-OUT.

preciate this. S. K. Reynolds, 136 Liberty street, New
York, is the agent for its sale.

Reorganization of the Englewood & Chi-
cago Electric Railway Company.

For nearly a year work has been under way for the

storage battery road in the southern part of Chicago,

which is building by the Englewood & Chicago Electric

Railway company. The road is really under the con-

trol of the Electric Storage Battery company of Phila-

delphia, which is building it to exploit, under the most

favorable conditions, the use of storage batteries for car

propulsion. The franchise was purchased from W. V.

Jacobs, whose name has recently come into prominence

in connection with the troubles of the Calumet Electric

Street Railway company and the National Bank of Illi-

nois. In order to simplify the financial affairs of the

company and to satisfy the bondholders that there is no

legacy from the old management that will lessen the

value of their claim, a reorganization was effected last

FIGS. I AND 2. ROTH

it is necessary to be able to change the voltage in very

small steps. For this purpose a special field rheostat

was designed, which is shown in Fig. 2. The resistance

of this rheostat consists of German silver wire wound
on a plate of slate having the shape of a ring. The con-

tact lever bears directly on the wire and the number of

steps is therefore equal to the number of turns of wire,

which in this case is 1S0. The variation of voltage

effected by cutting out one step is about one-tenth volt.

This outfit was manufactured for the Chicago Tele-

phone company by Roth Bros. & Co., 32 Market street,

Chicago, who make a specialty of machines for special

purposes for outputs up to 10 kilowatts.

BROTHERS APPARATUS.

week, and G. Herbert Condict was appointed receiver.

The proceeding was of a friendly character and was

taken in the United States Circuit Court before Judge

Showalter. Stephen D. Bayer of New York, who is in-

terested in the Electric Storage Battery company and

also the holder of a $100,000 note of the Englewood &
Chicago company, made in November, 1S95, and on

which there is a balance due of 512,200, brought the

suit, and President Shaffer confessed the judgment. A
deputy marshal served an execution upon Mr. Shaffer

and he replied that the road was unable to pay the in-

debtedness. The bill for a receiver was already prepared

.

The situation leading to this application for a receiver
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'for a road not yet in operation, or, at least, only to a

limited extent, is thus explained by President Shaffer:

There is an authorized issue of $2,000,000 of bonds, of

which amount $1,000,000 has been issued and $700,000

sold. The road is almost completed, and will require

$300,000 more to place it in running condition. The

amount has been subscribed, but the subscribers do not

want to have hanging over the road the authority to

issue $1,000,000 more of bonds, and they agree to fur- -

nish the money required if the road is reorganized and

the bonds limited to $1,000,000. The bondholders'

committee is composed of President Shipley of the Prov-

ident Insurance company, J. S. Bache, Charles Heidel-

bach and Isaac L. Rice of New York.

Mr. Condict is well known as an electrical engineer.

Until he came out from Philadelphia to build this road,

he was chief engineer of the railway department of the

Electric Storage Battery company. He was made gen-

eral manager of the Englewood & Chicago company, and

the entire construction aod equipment of the road was

placed in his hands. As receiver he has qualified by

giving a bond of $50,000.

As has been shown, there is virtually no change in

the management of the road, which is still backed by

the big Philadelphia corporation. Work is going on

steadily, although there have been various delays. It

is now expected that everything will be in operation

in March. Three of the new cars are now running,

the batteries being charged from a temporary plant.

Twenty- three trucks and eight car-bodies are on hand,

and there is no difficulty in getting the parts of the roll-

ing stock as fast as needed. The boilers have been in

operation for some time, and about 22 miles of track

has been laid. The engines are in place on the foun-

dations, but the generators have not yet been received.

The switchboard is completed, but has not been erected.

The Arnold power system has not been installed, owing

to delay in getting suitable quills for the clutches. The
transfer table for the storage batteries is in operation,

although some details of the complete equipment are

lacking.

Metropolitan West Side Elevated Rail-

road Company in the Hands
of a Receiver.

On January 20th Dickerson MacAllister was appointed

receiver for the Metropolitan West Side Elevated Rail-

road company by Judge Showalter of the United States

Circuit Court. Mr. MacAllister is the chief engineer

of the company. A bill to foreclose the mortgage un-

der which there is an authorized issue of $15,000,000 of

bonds was filed in the federal court at the same time by

John P. Wilson, who appeared as attorney for Adrian

Iselin, Jr., and George G. Haven of New York, who were

trustees for the bonds under the mortgage issued by the

company on August 1, 1892. W. W. Gurley appeared

as counsel for the Metropolitan company and admitted

the facts set forth in the bill. This was a statement of

the affairs of the company and set forth default in a

portion of the interest coupons due August 1, 1S95. Mr.

Gurley admitted that the company was behind $37,000 in

interest and would be unable to pay the interest on

bonds due February 1st.

The Metropolitan people have always been very

secretive about their financial affairs. They have" a fine

property, and as the company was the first to adopt

electricity for power for permanent elevated railroad

work in this country, the electrical fraternity will regret

the receivership. However, it is to be borne in mind

that the present misfortune was in no way due to the

electrical equipment, but overtook the company in spite

of it, owing partly to dull times and partly, also, it is to

be feared, to reckless and speculative financiering. The
road is now believed to be carrying between 50,000 and

55,000 passengers a day. Its operating expenses are

practically 50 per cent, of passenger receipts. No state-

ment has ever been given out as to the exact earnings or

expenses of the road. Figured on a basis of 50,000 pas-

sengers and with operating expenses 50 per cent, the

road would have net earnings of $456,250. It is said

that the net earnings last year were $316,750.

There have been issued so far $10,000,000, on which
the interest is $500,000 a year. A further issue of

$5,000,000 in bonds is authorized, and the construction

company had given notice that these will be issued Feb-
ruary 1st. These will increase the interest charges of

the road to $750,000 a year. In order to earn these in-

terest charges the road would have to carry 75,009 pas-
sengers, figuring operating expenses at 40 per cent. It

is asserted by psople connected with the road that the

operations around the loop would give the road an aver-

age daily traffic of 75,000 passengers, or an increase of

50 per cent, over the present traffic. There will be

added to the fixed charges of the company for operating

trains on the loop $62,500 as a minimum,
The trouble with the concern seems to be that it is

top-heavy with securities. The Chicago Tribune gives

this history of the road:

The Metropolitan West Side Elevated Railroad com-
pany was incorporated March 9, 1S92, under the gen-
eral railroad law of Illinois with an authorized capital of

of $15,000,000. A. F. Walcott, the originator of the
Alley "L," was the promoter of the enterprise. There
was organized at the same time the West Side Construc-

WHITMAN & COUCH'S NEW TELEPHONE.

tion company for the purpose of building the line. This
company, which was in effect the same as the railroad

company, had a capital of $3,000,000, and up to the

present time the construction company has" owned and
controlled the railroad company as much as though
there had been a single corporation instead of two.

June 15, 1892, $10,000,000 of the bonds of the railroad

company were subscribed for at 90 cents on the dollar.

There was a bonus of 25 per cent, in stock of the Metro-
politan given with the bonds, and the subscription was a
remarkably successful one. Some of the largest finan-

cial institutions in this country and in London became
subscribers to the issue.

The West Side Construction company made a con-

tract with the Metropolitan Elevated under which it was
to juild the line and equip it ready for operation for $15,-

000,000 in bonds and $15,000,000 in common stock.

After the sale of the $10,000,000 of bonds, on which
there had been given a bonus of $2,500,000 of stock,

there would remain for future distribution among the

stockholders in the construction company $5,000,000 of

bonds and $12,500,000 6f common stock.

Work on the road was begun shortly after this, and
not only was the money thus provided used, but further

calls were made upon 'Stockholders in the construction

WIRE REEL AND METER.

company. In May, 1S95, the authorized capital of the
construction company was increased from $3,000,000 to

$6,000,000.

The Metropolitan was built regardless of expense.
Throughout almost the entire distance the road runs on
its own purchased right of way, and in laying out the
line the engineers did not swerve for apartment build-

ings or for any other class of improvement. Nearly
$5,000,000 was spent on right of way.

Patent Granted for a Chemical Element.
The Electrical Reviczv of London finds that in

France Professor Barriere has patented a new element.
'We should think," it says, "this is the first time in the
history of: the patent offices of the world that anyone
has come forward with a patent element. Even our
own patent office, which gives such fatherly attention to

the perpctuiuyi mobile, and similar wild impossibilities,

has probably never been called upon to grant a patent
for a new element. We are sure, however, from what
we know of our own patent office, that it will do so with
alacrity when the occasion arises. They manage these

things differently in Germany and in America. A re-

cent issue of the Chemical Nevus devotes a page or so to

a report on the complete specification describing the

new patented element, which has been named by
Barriere 'lucium.' It is quite impossible, however, to

gather from this specification any information of value
concerning the properties of the new element, except

that it is going to be used in connection with incandes-
cent gas lighting, and will, of course, effect the usual
revolution."

Wire Reel and Meter.

The accompanying cut gives a fair idea of a new wire-

measuring and reeling device, manufactured by the

Minneapolis Electric & Construction company, 13 South

Fourth street, Minneapolis, Minn. One must see this

machine, however, and its work to fully realize its use-

fulness. It will save time and money, and a short use

will demonstrate its great value. In the meter the wire

passes between two self-adjusting rollers, which admit

of a wide range and will measure accurately either large

or small wire. The pointers are movable and readily

adjusted to the zero point.

A meter for counter use is also made. This is mounted

on a neat base, to be used on a counter where a reel is

not needed. For wire factories and dynamo builders

the meter alone is valuable. The company's cable

meter is made to order only, and is applicable for meas-

uring cables of all sizes, rope or steel cables.

Whitman & Couch's New Telephone.
In the accompanying illustration is shown a new tele-

phone, which is known as No. 93, manufactured by Whit-

man & Couch of 196 Summer street, Boston, Mass. It i

;

provided with a quartered oak or black walnut back-

board and battery box. The battery box is hinged,

and has an iron shelf inside for sustaining the battery.

The length of backboard is 24 inches. The manufac-

turers furnish special lengths, where it is desired, on

short notice. This instrument is mounted with the

Swedish coal grain microphone, a 10,000 ohm ringer

automatic switch, standard long handle receiver and
adjustable bells, and is suitable for lines one mile or 300

miles in length, and several can be worked on the same
circuit with excellent results. One cell of battery is all

that is required at each telephone.

Electricity in the Government Printing
Office.

[Continuedfrom £ag-e 61.
~\

generated under the most favorable circumstances, thus
reducing its cost to a minimum. The building would be
supplied with current for lighting or power at all times
of the day or night every day in the year.

Owing to the addition to the office of the new west
wing, new boiler house and machine shop, together with
large extension of power transmission, the large switch-
board recently installed is overcrowded and at least two
more panels should be added to give proper control of our
present electric plant. When this switchboard was de-
signed we provided amply, as we then thought, for the
future. One and a half panels or six main circuits were
considered all that would be needed for some time to

come, but the demand for light and power has been so
great that we are now forced to connect circuits direct to

the bus-bars without switches, as they should be,
thereby allowing the attendant in dynamo room to be
able to control all circuits leading therefrom.
From January 1 to November 30, 1S96, there was a

saving of 3, S77,30ocubic feet of gas over the correspond-
ing months of 1895. The onlyincrease in costof produc-
tion of light over ourold system, when we were only sup-
plying a limited portion of the office with electric lights,

was the extra amount of coal burned, the help in the dy-
namo room and boiler house remaining the same.
During the year 1S96 there was consumed 3,874.6

gross tons of coal; in 1895, 3,123.3 gross tons, and
~

in 1894, 3,671 gross tons, or 751 tons more in
1896 than in 1S95, and 203 tons more in 1896 than in
1894. During the years 1894 and 1896 there was a long
,-session of Congress and in 1S95 a short one. Thus 1894
and 1896 are on about as equal a basis as is possible to
obtain to draw comparisons from. The difference dur-
ing these years was 203 gross tons of coal in favor of
1894 With coal at $4.62 per gross ton, price of present
yearly contract, this would amount to $937.86, while the
saving in gas at $1 per 1,000 feet, for the entire year,
would amount to $4, 200, or a net gain of nearly $3,300 in
the matter of lighting alone. This does not take into con-
sideration the increase in electrical power supplied to the
building in driving machinery which has lately been in-
stalled, which in itself would have more than consumed
the coal difference if supplied under the old system of
belts and shafting.

The cost of production of electrical output for the
month of October was 3% cents per kilowatt-hour, which
includes cost of help in dynamo and engine room, boiler
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house, also coal, oil, waste and necessary incidentals.

This very low cost of power shows for itself how econom*
ically our present electric plant is being operated.

The cost for maintenance and necessary repairs of the

lighting and power branches of our plant will be very
small indeed if the present indications can be taken for

a criterion from which to make conservative estimates.

Convention Attendance.

ON CHICAGO CONVENTION TRAIN.

Abadie, E. H.
Austin, M. B.
Barrett. .T. P.
Collins Carroll.
Cutter, Geo.
Donley, W. E.

Floy, Henry. ,

Uarrison, A. C.
Gray, W. H.
Gregory, Chas. E.
Grissom, W. H.
Harding, J. H.
Hill. Jos. M.
Korst, P. H.
Kuehrosted. A. Louis.
Lane, T. 3.

Low, Willard \V.

Luther, Fred. P.
Mnurer, J, 3.

Mcnougall. U. Ci.

Perry, Frank L.
Roe, Julian.
Scbott, W. H.
Searing, Geo. S.

Smith. Urn. M.
Stine, Prof. W. SI.

Terry. Franklin S.

Thayer. Geo. Langstaff.
Wheaton, M. C.
Whyte, Geo. S.

Williams, J. P.
Wolff. James.
Wormley, J. C.

OTHER MEMBERS AND VISITORS.

Bean, W. Worth St. Joseph, Mich.
Bradshaw, J Milwaukee, Wis.
Bragg, W. P .Monroe, Wis.
Boimis, H. F Milwaukee, Wis.
Brit tan, L Waukegan. 111.

Browne, F. A Marinette, Wis.
Bunce, A. C Milwaukee. Wis.
Buckley, W.J Chicago
Burch, Loren W Madison. Wis.
Burt, M. A Uaraboo, Wis.
Case, J. I Racine. Wis.
Child. John Chicago
Christie,S. E Chicago
Church, J. Ar

. S. Chicago.
Church, Wm. L Milwaukee, Wis.
Cloos, Jacob Milwaukee, Wis.
Cole, G. L Bcloit, Wis.
Coleman, S. G Milwaukee, Wis.
Collins, C :..... Elkhart. Ind.

Colman, E Fond du Lac, Wis.
Copeland, F. A La Crosse, Wis.
Crawford, W. H • Milwaukee, Wis.

Crider. J. C Pittsburg
Daniell, E Menominee. Mich.
Davis. G ^eenah. Wis.

Dee .las. R Houghton. Mich.
Bebell, E. L ...Sheboygan, Wis.
Ue Wolff, D. C... Chicago
Doherty, H. L Mitdison. Wis.
Eyries, J Kaukauna. Wis.

Elliott, W. L .Chicago
Farwell, G. A , - Waukesha. Wis.

Ferris, Thos Milwaukee, Wis.

Feri'y,S.A Chicago
Gage, C. T Chicago
Goltz. W Milwaukee, Wis.
Grover, T. F Wauwatosa, Wis.
Hanley. G. W Marinette. Wis.

Harrison. Geo. W Ashland. Wis.

Hay, C. E Springfield. 111.

Biggins H. C Marinette. Wis.
Holcomb, E Springfield, 111.

Kelloirg F Spencer, Iowa
Kerns, L. E Madison, Wis.

Kittman, L. W Chicago
Kountz, R. F Neillsville, Wis.

Lord, LP Waupaca. Wis.

Malmnev, W. D Chicago.
Mavrield, M. E Rockford, III

McCorkie, A. II Monmouth, 111.

McGill. J. H Chicago
McKinlock, Walter C Chicago
McLaren, G. S Milwaukee, Wis
McLeod, John D Milwaukee. Wis.

McMaster.F Chicago.
Mercein.T. R ...Milwaukee, Wis.

Mullen, E. G Milwaukee. Wis.

Ney R. W Waukegan. 111.

Norcross, Pliny Janesville. Wis.
Paige, C. C Oshkosh, Wis.

Pamperin, T. A Oconto. Wis.

PatiU, A. M Milwaukee
Pearce, H. F ....Negaunee, Mich.

Pierce, D. H Appleton. Wis.

Pierce, R. II Chicago
Randolph, R. J Chicago
Rau O. M Milwaukee. Wis.

Retallic. Chas Marquette, Mich.

Rockwell, Chas. H Cleveland.

Robm.Geo. F -•

Scbuette. John Manitowoc. Wis.

Shaffer, W. C ——

—

Shedd, H. E Elgin III.

Smith A Milwaukee, Wis.

Smith', W. C Milwaukee. Wis.

Stevenson, M. L Cleveland, o
Strang A.J Richland Center, Wis.

Sullivan, W. H Chicago
Summers, L. L Chicago
Terry. A. S Chicago
Thorp W H Beaver Dam, wis.

Upham.W. H Marshfield. Wis.

Upbam.W. P Chicago
Williams F. B South Milwaukee, Wis.
Wilkinson, W G Chicago
Wilson, W Chicago
Willson, R. A Manj uette, \\ is,

the fight was made. The ordinance gives the company
the right to operate the cars by any system or systems

of underground cable or conduits, or underground elec-

tric power, and in unimproved streets the right to use

any method of propulsion other than horse or steam

power. The company is to pay the city $200 a mile per

year for the last three years in the first period of five

years; S300 per mile per year for the second period of

five years; S400 for the third period, and S500 for the

fourth.

It is also to be noted that at the same meeting of the

council Mayor Swift vetoed Alderman Martin's order

for for the appointment of a special committee of in-

vestigation in relation to street-car traffic. This order

was printed in this journal last week. When it was

passed, it was stated that it was presented to follow out

a suggestion of the mayor, but in his veto the mayor

said that the order was inconsistent and undignified and

could not be carried into effect.

CORRESPONDENCE.

Prog

Ordinance for an Electric Street Railway
in Wabash Avenue.

After a long and bitter contest between the General

Electric Railway company, the Chicago City Railway

company and a large number of property owners who

are opposed to any street-car line on the street, the City

Council of Chicago, on January 25th, by a vote of 46 to

16. passed an ordinance granting a 20-year franchise to

the General Electric Railway company for a stree t railway

on Wabash avenue from Twenty-second to Sixty-third

street. The ordinance also gives consent for a large

number of other lines on South Side streets, as published

in the Western Electrician last week, but the Wabash

avenue route is the principal one and the one on which

ress of Electrical Engineering in

Germany.

From an interesting article in the Electro-Techvikcr

,

by R. Luders, it appears that in Germany within the

last 12 months the supply of current to towns for light-

ing has increased about 20 per cent., as indicated by the

number of lamps connected on to the central stations; a
percentage increase which means about 150,000 lamps.

The combination of lighting with electric traction seems
to prove advantageous, and such installations have
been pretty extensively carried out. The important re-

duction in price that follows from longer hours of con-

sumption is illustrated by the tariff of an Upper Silesian

installation, where the rate is 1.2 cents per hour up to

400 hours, and half a cent per hour thereafter. The
driving of machine tools by the electric current has been
considerably extended; the electric transmission of

power on warships has also been very successful.

In the field of railway working a considerable advance
has to be noted; the electric current has been used for

shifting points at Berlin- Westend and Untertrtickheim
stations. According to the reports of the principal

firms, the alternate current, and especially polyphase,

is fast gaining ground on the continuous current. The
latter has been employed in an electric railway at

Lugano.
At Dresden five street railway lines are driven with

an expenditure of 1,500 horse power; the Hanover light

railways consume 1,500 horse power developed in two
power stations, and the extended Budapest street rail-

way consumes 650 horse power. The total length of

completed electric railways in Germany is 523 miles,

while 512-railes are in course of construction.

On the first of October last year there were in Ger-
many (excluding Bavaria and Wurtemberg) 8,554 heavy
current installations at work, S,i6o of which were de-

voted co lighting purposes, and supplied 1,852.000 in-

candescent lamps and 79,000 arc lamps; in installa-

tions were used for electrolytic processes and 618 for

power transmission.

In the telegraph engineer's department of the im-

perial postoffice several scien tific investigations have
been carried out; for instance, experiments on the

spread of strong currents through the ground, and their

availability for telegraphy without wires; investigations

to determine the best form and material for telegraph

lightning conductors and their earth connections, and
investigations to discover the best means of protecting

telephone, etc., lines from disturbances from leakage in

heavy current circuits. In telegraphs and telephones a

notable advance is to be seen; at the date cited the net-

work of conductors in the German Empire (including

Bavaria and Wurtemburg) consisted of about gc.6oo

miles of line and 130,000 miles of condnctor, against 87,-

500 miles of line and 98,500 miles conductor in the pre-

vious year. There are 21,271 telegraph offices, of which

8,591 are provided with telephones. Alarm signals can
now be sent from 9,796 stations, whereas in the previ-

ous year the number of stations was only 8,441.

Special activity has been exhibited in the building of

trunk lines for connecting the telephone installations of

different towns. During last year 7,200 miles of con-

ductor have been used for this purpose. There are at

present in existence 4S4 city telephone exchanges and
125, Sio telephones, for which on an average 1,720,000

connections are made per day. Berlin nlone has 82,865

speaking places, for which the daily average number of

connections is 450,000, a record which is as yet unsur-

passed. The longest telephone line in Germany, be-

tween Berlin and Memel, is 600 miles in length.

In a recent interview Governor Pingree of Michigan
said: "I expect that this winter's session of the Michi-

gan Legislature will introduce many reforms and carry

out old ones that have lagged. Prices are too high. I

was down in Boston some time ago, and I called up my
son in Detroit by 'phone. I talked for 12 minutes, so

they told me, and it cost me S18. Talk about golden

words! I was a silver-tongued orator at that time if

one ever existed. We doa't propose to pay any prices

like that in Detroit. We gave the Harrison company a

franchise to rival the Bell company, and in three months,

when it will have been completed, a man can have a

phone in his office for S40 a year and one in his residence

for S2c."

New York Notes.

New York, January 23.—Public hearings on the rapid

transit plan adopted by the commissioners on January

14th are now in order, and it may be a year before any

actual construction work is undertaken. The first hear-

ing is set for next Thursday. In my last letter I out-

lined the plan now before the commissioners.

By a bold daylight robbery in Broadway on Monday
the Metropolitan Street Railway company lost $5,600.

George S. Wickham has been a trusted collector for the

railroad company, and it has been his custom to drive

to the different stables under the control of the company
every weekday, collect the money turned in by con-

ductors, and take it to the Pacific Bank on Broadway
near Grand street, for deposit. He rides in an open
wagon containing a strong money box, and his driver is

Seneca L. Battey. As no money is collected for bank-

ing on Sunday, the Monday morning collections are the

largest. Wickham and his driver appeared in the

wagon in front of the Pacific Bank about 1 p. m. on

Monday, and Battey jumped out and ran into the bank
to say that Wickham was ready to deliver the railroad

cash. An employe of the bank wheeled a small truck

to the front door to receive the bags of nickels and silver

coins, and Wickham got out of the wagon and unlocked

his strong box. There were six bags of specie in the

box and one bag of bills. The bills amounted to $5,600.

Wickham handed the bags of coin to Battey, two at a

time, and Battey carried them into the bank. It was
the intention of the collector to carry the bag of bills in

last, as he had done on other occasions, and he placed

that bag on top of the box to have it ready. After he

had handed the last two bags of specie to Battey he

turned to pick up"*the bag of bills, and it was not there.

While his'back had been turned to the wagon a thief

had crept up on the other side and got away with the

bag. Wjckham's shout called Battey back, and then

bo;h called policemen and hunted around in a vain effort

to find the thief. They managed to collect a crowd,

but the thief who had stolen the money could not be

found. Officers of the company say that they have the

fullest confidence in the honesty of Wickham and Bat-

tey. The police say there is small hope of recovering

any of the stolen money.

By an error in my letter of last week the figures of

the annual statement of the Edison Electric Illuminat-

ing company of Brooklyn were made to do duty for the

Edison company of this city. Of course the operations

and earnings of the New York company are on a much
larger scale.

The National Underground Cable company of New
York has filed with the secretary of state, at Albany, a

certificate of increase of its capital stock from $200,000 to

S5oo,ooo. The company has a paid-in capital stock of

$200,000 and debts and liabilities of 521,233. The cer-

tificate is signed by Edward S. Perot, chairman, and

James P. McQuade, secretary, of the meeting of stock-

holders. M. S.

Milwaukee, Wis.
Milwaukee, January 23.—A row, almost a riot in fact,

which was only stopped by an order issued by the Su-

preme Court of the state—the order being borne to the

scene of action by a special train—occurred early last

week, when the Milwaukee. Racine & Kenosha Electric

Railway company attempted to build a track over the

Chicago & Northwestern railroad crossing at South Mil-

waukee. Judge Johnson of the Circuit Court had up-

held the right of the electric railway company to build

the crossing, and, after the Northwestern company had

taken an appeal to the Supreme Court, he had refused to

continue the temporary injunction restraining the electric

railway company from beginning the work. The latter at

once started to build the crossing. Bright and early in

the morning there appeared upon the scene about 40

men, and they at once began throwing up dirt prepara-

tory to laying tracks across the Northwestern road.

About So men employed by the Northwestern railroad

were also on hand, and so was that company's assistant

superintendent with a locomotive. The locomotive ran

back and forth over the crossing, discharging steam at

the electric railway men, while laborers constantly threw

back the dirt which the other gang shoveled off. This

sort of thing, especially the discharge of steam, irritated

the electric railroad men, and they began throwing

stones and sticks at the engineer and his crowd. The

village officials took sides with the electric railroad men,

a number of whom were arrested. Toward noon there
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was served upon the Northwestern Railroad company's

men an order issued by Judge Johnson restraining them

from interfering with the electric railroad employes, and

the latter, thinking that they had won the day, proceeded

to work again. But some time before they had finished a

special train arrived from Madison, and an officer jumped

off and served upon the electric railroad people an order

issued by the Supreme Court commanding them to stop

work upon the crossing until the whole matter could be

heard in the Supreme Court. This means a delay of sev-

eral months, in all probability. The Northwestern peo-

ple say that the reason that they attempted to stop work

on the crossing was that Judge Johnson had ordered the

electric railroad people to consult General Manager Whit-

man of the Northwestern railroad in regard to the kind of

crossing to be put in at South Milwaukee, and that they

bad disregarded this order of the court and had started

work on the crossing without saying a word to Mr.

Whitman.

The Supreme Court of the state has rendered an im-

portant decision on the subject of street railway fran-

chises. The Milwaukee Electric Railway & Lighting

company, by reason of its acquisition of the West Side

Railway company, came into possession of a franchise

to lay tracks on Twenty-seventh street, between Wells

and Slate streets, a distance of only two blocks. The
track had seldom been used, and after it had changed

owners it was abandoned. When the street was paved

with cedar blocks the tracks were torn up, the company

not feeling sufficient interest in the matter to pay for

the part of the new pavement between its tracks. The
poles and wires, however, remained intact. When the

Milwaukee & Waukesha Electric Railway company be-

gan figuring upon building lines in the city, and the

council began to repaal unused franchises in order to

provide a right of way for the new company, the Mil-

waukee company suddenly went to work one Sunday

morning and began laying tracks upon the street. Resi-

dents got out an injunction as quickly as possible and

stopped the work. The city afterward took up the

tracks. The Supreme Court has now decided that the

company had a right to lay tracks on the street, al-

though it had given up the use of the right of way for a

time. It was held that the taking up of the track for

two years was not an abandonment of the franchise.

When a street railway company accepts a franchise, it

assumes the public duty to build the line and to operate

it: This public duty cannot be repudiated. The state

can compel it to perform that duty unless it is released

in some legal way. The decision of the Supreme Court

makes it incumbent upon the city to pay the cost of tear-

ing up the tracks laid by the company and the cost of

putting down the tracks again. The decision caused no

end of surprise in the city. It is regarded as a ruling of

very general importance.

The street railway people won another victory in the

Supreme Court. The law provides that the street rail-

way company shall pay into the city treasury a certain

percentage of its gross income in lieu of all taxes, but

the city officials, who are bent upon taxing the street

railway in every possible way, charged some assess-

ments for special work against its property. The prop-

erty taxed was old street carbarns virtually abandoned

except for the storing of old cars and similar rubbish.

The amount in dispute was only about Si, 200, but the

principle involved was deemed important on both sides.

The company began suit to prevent the sale of its prop-

erty for taxes. In the Circuit- Court Judge Johnson

held that only such property as was actually used for

street railway purposes was exempt from ordinary taxa-

tion, but the Supreme Court reversed his decision, hold-

ing that the street railway company is exempt from all

taxation except the payment of a percentage of its earn-

ings. The decision applies to all the street railway

companies in the state. C.

Northwestern Notations.
Minneapolis, January 23.—The Menominee River

Boom company of Marinette, Wis. , has engaged Engineer
C. B. Pride of Appleton.Wis., to survey Chappe rapids,

and if it proves that there is a 12-foot head there, a large

dam will be built and the power conveyed to Marinette
and Menominee by electricity.

Easterners are negotiating for water power, right of

way and terminals for an electric railway line between St.

Cloud and Little Falls, Minn.
A. C. Burmeister will probably put in an electric light-

ing plant at Redwood Falls. Minn., securing power from
his flour mill.

The promoters of the electric line from Oshkosh, Wis.,
£0 Omro affirm that the line will be built and hope to be-

gin construction in the spring, although the required

capital is not yet secured.

Paul Gardner has applied for an electric lighting fran-

chise at Langdon, N. D.

Sinclair Mainland has become superintendent of the

Gas & Electric Light company of Green Bay, Wis., suc-

ceeding John Scott.

The Watertown, S. D., electric light company contem-

plates improvements to its plant.

The Bower City Light & Power company's plant at

Janesville, Wis., was sold by the receiver to M. G. Jef-

fris, who purchased it as a speculation, the price being

$1,175. ** consists principally of wires and poles.

The city clerk of Superior, Wis., is securing data from

other cities on the charges made by electric lighting com-

panies for incandescent service to consumers.

The council of Kaukauna, Wis., has created the office

of city electrician, to have complete charge of all electric

wiring done in the city. The chief of the fire depart-

ment has been appointed to the office.

The City Council of Tacoma, Wash., is considering

Ihc matter of overhauling the city electric light plant

and putting in improved equipment.

It is rumored in Seattle, Wash., that the Port Wash-

ington street railway lines will adopt the convertible

cars with movable sides capable of being changed into

open or closed cars at short notice-—such as have been

introduced in Concord, N. PL, as recently illustrated in

the Western Electrician.

County Surveyor Abbott of Minneapolis suggests wir-

ing the local jail, from which three prisoners recently

escaped, so that any attempt at cutting a bar, opening

the door, or anything of the kind would result in electri-

cal warning to the A. D. T. office and guards instantly.

C.

PERSONAL
W. T. Osborn, one of the oldest electrical men in the

West, was a recent Chicago visitor.

M. E. Baird of the Eddy Electric Manufacturing
company, Windsor, Conn., was in Chicago last week.

A. F. Espersen, vice-president and manager of the
Pacific Electric company, La Crosse, Wis., is in Chi-
cago this week in the interests of the Pacific shade
lamps and other electrical specialties.

President Thomas C. Mendenhall of the Worcester
(Mass.) Polytechnic Institute is mentioned as a possible
successor of the late General Francis A. Walker as presi-

dent of the Massachusetts Institute of Technology.

Professor G. Ferraris of Turin has been elected presi-

ident of the Italian Institution of Electrical Engineers
which has just been formed at Milan. Professors G.
Mengarini of Rome and G. Colombo of Milan are vice-
presidents.

E. Ward Wilkins of the Patrick & Carter company,
the well-known manufacturer of electrical house goods
and general supplies, has started on an extensive western
trip, stopping at many of the principal cities between
Chicago and San Francisco.

Mrs. John Kruesi of Schenectady, wife of the well

-

known mechanical engineer of the General Electric com-
pany, died at noon on January 19th, after a long illness.

Mrs. Kruesi was a woman of beautiful character and
was highly esteemed. In their bereavement the hus-
band and children have the sincere sympathy of a wide
circle of friends.

A service in memory of Du Bois Reymond is planned
in Berlin similar to the services recently held for
Treitschke and Curtius. It is also proposed to erect a
monument to him in the garden in frontof theuniversity,
side by side with those to Helmholtz and Treitschke.
Du Bois Reymond spent the last 50 years of his life in
the service of the university.

Clarence E. Stump, who is very well known in elec-
trical and street railway circles, is now president and
treasurer of the company publishing City Government,
a monthly magazine for city officials, taxpayers and
ethers interested in municipal affairs. The office is in
New York, and a periodical of undoubted interest and
value is issued therefrom. Mr. Stump has a wide
acquaintance, and his experience and talent will be of
great assistance to the journal with which he is now
connected.

Jacob Brett, who, with his brother, John Watkins
Brett, laid the first submarine cable between England
and France, in 1850, died in London on January gth
in his eighty-ninth year. The Brett brothers were
pioneers in submarine telegraphy. Jacob Brett taking out
his first patent in 1845. In 1854 they laid a cable across
the Mediterranean, from Algiers to Corsica; two years
later the first Atlantic telegraph company was formed,
and the first cable successfully laid in 1858 by Sir
Charles Bright, though it failed electrically after its

submergence.
J. W. Brett was greatly responsible for

the formation of this company, and subscribed £25,000,
which was ultimately lost. He died in 1S65, shortly be-
fore the ultimate realization of the commercial working
of the Atlantic cable. He left the bulk of his fortune to
Jacob, who fora time lived in affluent circumstances in
Paris, whence he fled at the outbreak of the revo-

lution. He settled in London, but his own un-
selfishness, legal -uits, and, it is said, lack of business
qualifications, deprived him of his ample fortune, and at

the time of his death he was dependent on a civil service

pension of /ioo, given to him in 1886 by Mr. Gladstone

Sir Henry Mance, the new president of the British

Institution of Electrical Engineers, comes from a Devon-
shire family. He was born at Exeter in 1S40 and was
educated at Bath. He entered the Electric & Inter-

national Telegraph company, where he remained until

1863, when he was appointed by the secretary of state

for India to the Government Persian Gulf Telegraph
Department. Although only 24 years of age, he was
rapidly promoted to the rank of superintendent, and for

some years served in that capacity in Mesopotamia,
Persia. Arabia, Beloochistan and India. He acted as

traffic manager for one or two years, and was subse-

quently appointed engineer and electrician, which posi-

tion he filled until his retirement. His last official act

in 1885 was to renew the cable which he helped to lay

in 1S64. His official report of the expedition gives

much useful information. He has contributed several

valuable papers to the technical journals, and is the au-

thor of the well-known "Mance's Methods," the first be-

ing for ascertaining the internal resistance of a battery,

the second for eliminating the effects of polarization and
earth currents when testing faults in submarine cables.

Since his retirement from government service he has
become interested in telegraph companies. He is also

chairman of the Oxford Electric Light company. He
is a companion of the Indian Empire, and received his

knighthood in 1885 in recognition of important services

in connection with his invention, the heliograph. The
Spaniards were the first to adopt this method of signal-

ing. He has been a member of council of the Institu-

tion of Electrical Engineers for some years, and vice-

president since 1S93.

ELECTRIC LIGHTING.
I. S. Moe, proprietor of the Valley steam saw and

flouring mills of Moeville, Wis., is about to put in an
electric light plant, and requests correspondence with
manufacturers and others who- can supply his need.

The Brush Electnc Light & Power company of Col-
umbus. Ga., intends to enlarge its water power develop-

ment to about 2.000 horse power from 1,200 horse power
and will be enabled to furnish electnc power to small in-

dustries.

The electric lighting of the city of San Luis Potosi,

Mexico, has passed" into the hands of Americans. The
San Luis Potosi Electric company was recently chartered
under the laws of West Virginia, with C. H. White of

New York city, president; J. D. White, secretary, and
George A. Waddill of San Luis Potosi, manager. The
company has a capital of $100,000. The General Elec-
tric company will put up the plant, which will be of suf-

ficient power to operate 5,000 16 candle power incandes-
cent and 250 1,200 candle power arc lights.

An ordinance has been introduced in the Chicago City
Council to allow the Garfield Electric Light & Power
company the right to lay wires underground and to

erect power houses in the Twelfth ward for the purpose
of furnishing light, heat and power to the residents of

that ward. It provides that the prices to be charged by
the company shall not exceed three-fourths of a cent an
hour for each 16 candle power incandescent lamp, or 35
'cents a night for each 1.600 candle power arc lamp, and
not more than 40 cents per horse power hour for all power
furnished to private consumers. The company agrees
to pay after the first five years three per cent, of its gross
receipts to the city as compensation. The franchise is

asked for 25 years. The order was referred to the com-
mittee on gas, oil and electric light.

The Chicago Daily iVezus of January 22d tells "the
news of an important deal consummated in San Fran-
cisco. The Edison and the San Francisco Gas Light
company have consolidated, after ha\ing waged bitter

war on each other. The capital stock of the new organ-
ization will be $20,000,000, of which $10,000,000 will be
issued to the stockholders of the San Francisco Gas
Light company; $2,750,000 to be issued to the stock-
holders of the Edison company, and $1,066,666.6673 t0

be placed in trust in the hands of a trustee selected by
the directors of the new company, which said stock is to

be placed in escrow for the purpose of redeeming the
outstanding bonds of the Edison company. All the re-

mainder of the stock is to be held in the hands of the
company and will not be issued unless necessity requires
the same for the enlargement, extension or improve-
ment of the plant."

It may serve to illustrate the ability of the electric

light to hold its own against any other form of illumi-
nant, says a writer in the Canadian Electrical A rezus,

if I repeat a little story which a friend of mine related to

me the other day. "I had occasion," said he, "to visit

recently a little German village in Western Ontario, and
was surprised to find the streets and business places
lighted by incandescent lights. In the hotel where I

put up there were 12 lights. Curious to know what
profit was being made by the owner of the lighting plant
I inquired of the hotel man, how much his lights cost
him. "Shust von cent each for efery nighd," was the
reply. "Do you mean lo tell me," said I, "that you
pay only about 70 cents per week for 12 incandescent
lights." "That's shust aboud id," said he, and added,
"it ust to cost me 20 cents a night ven I burnd lamps."
"Well," said I, "I guess the owner of the lighting plant
doesn't make anything out of the business." "Doesn't
he?" replied the hotel man, with a sarcastic smile, "b e
gets his mill lighted for nodtings!" It will doubtless be
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comforting to the hearts of owners of electric lighting

plants to know that in one instance at least the modern
illuminant has been able to distance all competitors, but
municipal corporations and others will do well to beware
of drawing from this incident the inference that there
are heaps of money to be made in the- electric lighting

business.

The Ihtr(ford Daily Times of January gth devotes
a page to a description of the new plant of the Hartford
(Conn.) Electric Light company, which has installed at

its State street station the biggest storage battery plant

in the United States at a cost for the battery alone of

nearly $100,000. The description is not technical, and
the article concludes as follows: "Any account of Hart-
ford's electric light system would be incomplete which
did not include a record of the fact that it is chiefly the

work of one man, Austin C. Dunham, who has so long
been identified with some of the greatest manufacturing
interests of Connecticut. Mr. Dunham's principal as-

sistants have been and are R. W. Rollins, superintend-
ent of the company's works, and Professor William Lis-

penard- Robb of Trinity College, who is the company's
electrical expert. These gentleman have all had a very
busy year, while the great changes described in this ar-

ticle have been going on. They have the satisfaction

now of being able to show one of the best organized,

best equipped and most successful electric companies
in the world. The capital of the Hartford Electric Light
company is $350,000.' Not all of it has yet been issued,

in spite of the great investment of capital during the

past year. There is no 'water' in this stock. The com-
pany is in a splendid position for future development.
ft has been able heretofore to supply light and power
more cheaply than most other American companies.
The City Council has recently declared through a com-
mittee, that there is no justification for any investment

by the city of Hartford in a municipal electric plant.

The electric system of Hartford is something for its citi-

zens to be proud of, and when they become aware of

the extent and uniqueness of it they will not fail to award
proper credit to the gentlemen who have so quietly and
sucesssfully built it up, and made it the model electric

plant of the country.''

ELECTRIC RAILWAYS.
The annual meeting of the stockholders of the Roch-

ester Railway company was held January 19th. The fol-

lowing-named directors for the ensuing year were elected :

H. Sellers McKee, Pittsburg, Horace Magee, Philadel-

phia; Thomas De Witt Cuyler, Philadelphia; Benjamin
Graham, New York; John N. Beckley, Frederick Cook,

E. M. Upton, George W. Archer, Jacob Gerling, Erick-

son Perkins, F. P. Allen, Eugene H. Satterlee and
Harold P. Brewster, Rochester.

On application of the Stirling company of Chicago,

the Belle City Electric Street Railway company of Ra-
cine, Wis., was placed in the hands of a receiver on

January 16th by Judge Fish of the Circuit Court. H. J.

Smith of Racine was appointed receiver and gave bonds
of $25,000. Recently the Stirling company secured a

judgment against the Belle City company for $3,000 in

the United States court. It pressed the claim for pay-

ment, and, being unsuccessful, appealed to the Circuit

Court, at the same time bringing suit for the amount.

Judge Fish promptly declared the railroad company in-

solvent. The road is owned mainly by Jackson I. Case
and is said to have cost $450,000. There is a bonded
indebtedness of $300,000, of which $100,000 is held by

Mr. Case and the heirs of the late Jerome I. Case; $50,-

000 by Charles H. Hathaway of Cleveland, Ohio, and

$50,000 by A. J.
McNair of St. Louis. Interest on the

bonds was due January 1st, but has not been paid. On
account of the prevailing hard times the company was

unable to meet its obligations.

The Japanese are not only extending their roads and
railways for ordinary business purposes, but seem deter-

mined to utilize the resources of science for pleasure

and health. One of the most favorite districts in the

neighborhood of Yokohama is that around Hakone and
Miyanoshita, about 40 miles distant, and at an elevation

of fully 2,000 feet above the level of the sea. A steam

railway goes within a comparatively short distance of

Hakone, but now an electric railway is being built be-

tween that and Miyanoshita and some of the neighboring

stations. It is said that the promoters are meeting with

considerable difficulty, as the population thereabouts

—

the coolies, jinriksha-pullers and kago bearers—see in

the railway a menace to their already more than scanty

income. It is, however, expecLed that the work will be

completed before May, when the summer visitors begin

to flock to the district. The trolleys are to run from

Kozu, following the older horse tramway to Odawara
and Yumoto, thence to Miyanoshita. As there could

scarcely be a more unpleasant road in places than that

between Miyanoshita and Yumoto, the company should

make a success out of the undertaking, even if it only

charge one-half the rates by the present methods.

POWER TRANSMISSION.
The sawmill of the American River Land & Lumber

company, which is located close to the power house at

Folsom, Cal., of the Folsom-Sacramento power trans-

mission plant, was started successfully on the rst of

December, cutting 50,000 feet of lumber per day. The
current is three-phase, taken from the power house at

Folsom, and the motors are all of the induction type,

the installation having been made by the General Elec-

tric company. The motors employed are one of 75

horse power, one of 50 horse power, both running at

720 volts, three of 30 horse power, and one of five horse
power operating at 200 volts.

In the Western Electrician of January 9th was an-
nounced the awarding of the contract for the electrical

utilization of the Falls of St. Anthony at Minneapolis.
Further details are furnished by the General Electric

company. The water will pass through turbines of

Stillwell-Bierce & Smith-Vaile manufacture, seven of

which, each of 1,000 horse power capacity, will form the

initial hydraulic equipment. The electrical equipment
will consist of a plant comprising both direct current
railway apparatus for the needs of Minneapolis and three-

phase apparatus for transmission of part of the power
to St. Paul, 10 miles distant. The direct current portion

consists of two 700 kilowatt General Electric multipolar

generators, with a speed of 130 revolutions per minute,

furnishing current at 600 volts, and two 100 kilowatt ex-

citers for the three-phase alternators. The three-phase

generating plant consists of five 700 kilowatt alternators

with a frequency of 35 cycles and an initial voltage of

3,450 volts. This pressure will be raised to 12,000 volts

in six step-up transformers of the air-blast type, and at

this voltage the current will go to St. Paul either by over-

head or underground wires. This has not yet been set-

tled. At St. Paul the pressure will be reduced in 15
step-down transformers, when the current will be led

into the rotary converters of special type. Of these there

will be five. They will resemble in appearance those

which the General Electric company has installed in the

power house of the Buffalo Street Railway company, to

take care of the power transmitted from Niagara Falls.

They are eight-pole machines, each of 600 kilowatts ca-

pacity, running at 520 revolutions and turning out diretc

current at 5S0 volts. They are designed to operate in

parallel with each other, or with the generators now
driven by steam in the existing station. The water
power development and the electric plant completed by
the Pillsbury-Washburn company will be operated by the

Twin City Rapid Transit company, a lease having been
made between the two companies to that effect. The
street car company will send to St. Paul about 3,000
horse power, leaving 4,000 horse power to be used
at Minneapolis. When the new power is set to work
running the street cars the street railway company will

dismantle the Thirty-first street power station, using the

room for other purposes. It will continue the main power
station at Third avenue North and Second street and also

the power station in St. Paul. These will be kept ready
for emergencies, such as a breakdown, a sudden call for

extra power and similar occasions. In case there is

water enough and conditions are favorable there are still

three more units to be installed at the dam.

MISCELLANEOUS.
The Electric Light is in trouble. A bad leak was dis-

covered recently and pumping had to be resorted to.

The Electric Light is a brig, and on putting out from
New York recently it was discovered that recent storms
had strained her seams so badly that she had to turn

about for port at Sandy Hook. She has the sympathy
of the fraternity.

A London paper says that one afternoon a gorgeous

motor car, used by a firm for advertising purposes,

decked with a driver and a footman in gold-laced uni-

forms, was speeding along Stoke Newington road, when
the machinery suddenly gave a sharp crack and broke
down. The liveried attendants were obliged to descend
from the vehicle and push it slowly along from behind.

A number cf cabmen in the neighborhood promptly en-

tered into the humor of the situation and formed them-
selves into a procession, one of them performing an imi-

tation of a dead march on an old trumpet which he had
picked up somewhere.

These statistics are given in the English Electrical

Review: In Paris there are at present seven electric

lighting undertakings, of which one is under municipal
control. In London there are 13, of which three are the

property of the parish authorities. In Paris the average

selling price of the kilowatt hour is about n|<d.; in

London it is about half that price. In October last year

the number of lamps connected up in Paris was 545,914
(including 7,448 arc lamps); in London, at the end of

the previous year, 1,178,000. In Paris, besides electric

lamps, there are 220 electrically driven elevators, and
the total energy supplied to motors is nearly 2 000 horse

power. The consumption of electric energy in 1895

was: In Paris 8,107,253 kilowatt-hours; in London, ex-

clusive of the city, about 9,553,105 units. In Berlin

there are, on the network of the Berliner Electricitats-

werke alone, 166, 192 incandescent lamps, S, 2 16 arc lamps,

1,347 motors developing 4,813 horse power, and 292

other appliances. The consumption of energy amounted
to 9,770,800 kilowatt-hours, and the dividend of the

company to 13 per cent.

TRADE NEWS.
The Ball & Wood company will remove its New York

offices on February 1st to the Beard building, 120 Lib-

erty street.

The Brooks-Follis Electric company of San Francisco

will hereafter supply the Coast trade with the well-known

dynamo brushes manufactured by Charles Wirt of

Philadelphia.

An interesting photograph decorates the Dayton Globe
Iron Works company's '97 calendar. It is of "the larg-

est horizontal turbine outfit ever constructed," built for

the Boston & Montana Consolidated Copper & Silver

Mining company of Great Falls, Mont. A pair of 57

inch New American wheels, mounted horizontally on a

10 inch shaft to develop 3,945 horsepower under 50 feet

head, is shown.

Owing to increase of business the Phcenix In-

terior Telephone company of New York has been
obliged to remove to larger quarters. It has leased the
five-story building at 93 Washington street, where it is

now in position to meet the needs of its customers.

The Electric Appliance company's combined calendar
and moonlight schedule is very well gotten up and
should be useful to those in charge of street lighting

plants, although the latitude for which the calculations

are made is not stated. The advertising matter is at-

tractively displayed.

One of the most useful souvenirs recently received at

this office is a neat little pin-cushion from the Huebel &
Manger company of Brooklyn. To everyone who may
be favored with one of these useful articles it should cer-

tainly he a constant reminder that Huebel & Manger
bells and push buttons "fill the bill" satisfactorily

The book of Greens economizer seems to show that

the cover legend (plus on steam and minus on fuel) is cor-

rect. The book is evidently prepared with great care
and thoroughness and gives a great deal of information
valuable to steam users. It is a very creditable work
and should be added to the list of trade catalogues that

are really a help. The Chicago office of the Fuel Econ-
omizer company is at 1540 Marquette building.

The D. A. Kusel Telephone Manufacturing company
of 1105 Pine street, St. Louis, has just closed a contract
for a complete exchange equipment at Maiden, Mo. , where
several county lines will connect with the county lines

from Dexter, Mo., where the D. A. Kusel instruments
are also used. Eight of this company's telephones have
been recently sold to a canal company in California and
are used in circuit along the entire distance of the canal.

The Advance Electric company of Indianapolis, Ind.,

sends the following "The Advance Electric company is

the recent successor of the late firm of MacCurdy &
Smith. It is situated in their old stand, 94 and 96 North
Meridian street, Indianapolis, Ind., and is an incor-

porated stock company. The officers are D. D. Smith,
president; Harry B. Marsh, secretary and engineer;
Charles H. Talmage, treasurer. This company has just

put in a select stock of new goods and is prepared to do
a wholesale, retail and construction business. Mr. Smith
of the late firm has been retained in the management of

the new."

Avertising in street cars has grown to large propor-

tions, the principal patrons being dealers in articles pur-
chased by women. Several companies are engaged in

this class of work, and among them is the Railway
Advertising company of 261 Broadway, New York,
which has exclusive privileges on lines in that city and
other eastern towns. The company has issued a "Book
of Transfers" on the Metropolitan company's lines in

New York, with a valuable map, which ought to be use-

ful to New Yorkers. Edward Caldwell, an experienced
and capable newspaper man, pleasantly remembered in

Chicago, is manager of the company.

S. K. Reynolds, agent, room 626, 136 Liberty street,

New York, reports a very satisfactory business. The
"self-insulating" cut-out or "perfect bug" put on the

market by Mr. Reynolds is meeting with success; thou-

sands of them are now being ordered and placed wi th fix-

ture and supply houses throughout the country, and they

are highly recommended by consulting engineers and
others. The "bug" is said to be smaller than any other on
the market. Insulation is effected with the connection;
therefore it requires no cover, it cannot ground the fix-

ture, and tape is unnecessary. It is claimed to be the

cheapest device of its kind on the market.

The arrangement and data in the General Electric

company's new catalogue and price-list of railway appa-
ratus and supplies make it valuable to engineers and rail-

way companies. The useful principle of interchange-

able parts is carried down to the minutest detail, and
catalogue numbers are given for nearly all parts, so that

the smallest bolt or nut may be ordered separately.

Cuts clearly indicate the right number of a part, where
it is necessary to supplement the text of the list ; and the

whole is well printed on pages of convenient size, sup-

plied with an index to subjects and an index to numbers
and bound in flexible cloth covers. Although a trade

catalogue, this little book will be of great value to any-
one interested in electric railways.

An order was recently secured by the Wagner Elec-

tric Manufacturing company of St. Louis, aggregating

over 7,000 lights capacity in standard transformers; the

requirement of the sale was immediate delivery. The
company received the order over the long-distance tele-

phone located in its office at 5 p. m. on January 13th.

For transporting this order one of the largest cars was
required, with an ability to carry thirty-odd thousand
pounds. By 10 o'clock on the 14th of January the car

was loaded. It left that evening at four o'clock for

Chicago and was delivered the following morning at

seven o'clock. The following is a copy of a part of a

letter from the purchaser: "You are certainly to be
congratulated upon the promptness in filling and ship-

ping the order, and it occurs to us that the ability of a
manufacturing company to so promptly respond to

urgent requests for so large transformer capacity is a

good argument for the use of their make of transform-

ers. We do not understand that any other one manu-
facturer was prepared to accept the order and guarantee

delivery within the time required." The Wagner com-
pany's ability to make prompt shipment has resulted in

a great deal of business, and it is certainly a valuable

characteristic.
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BUSINESS.
The Clonbrock Steam Boiler company of Brooklyn,

N. Y., has just issued a handsome' catalogue, a copy of

which will be sent upon application.

From the far East comes a contribution to the season's

calendars by Bagnall & Hilles of Yokohama and Singa-

pore, electrical engineers, dealers and contractors. It

is moan ted on rollers and is of Japanese design.

George F, Virtue, who has been general manager of

the Consolidated Tube company of Boston, Mass., has

taken charge of the conduit department of the Clifton

Manufacturing company of 65 Franklin street, Boston,

Mass. He states that this company's product possesses

many points of merit.

The new catalogue, No. 5, issued by the Anchor Elec-

tric company of 71 Federal street, Boston, contains as

usual valuable information for the users of electrical sup-

plies, showing the valuable features of this company's

switches and other apparatus. The Anchor socket is

emphasized strongly in this catalogue.

The People's E ectric company of Madison, Wis.
,
have

established two new plants and has now, it is stated,

nearly every central station in its territory on its books.

Pieparations are being made for more extensive opera-

tions, and the business of the coming year is expected to

be four-fold. Several new agencies have been obtained,

and the general business outlook for more is very grati-

fying to General Manager Burch.

President Edward H. Phipps of the Connecticut Pipe

Manufacturing company of New Haven reports that he

is looking for a season of great activity in his line of busi-

ness, and is preparing to meet the conditions by the

manufacture of a large stock. The product of this com-
pany is well known East and West, as it has many miles

of pipe laid for water works and subways for electric

wires. The Phipps patent underground pipes are a

specialty strongly identified with the electrical business.

The call for various shapes in opal, clear, rough and
colored glass globes and shades is keeping James J.

Murray & Co. of Philadelphia unusually busy. Murray
& Co. report that the electrical branch of their business
has nearly doubled in sales during the last year, and
that they are obliged to meet this increase in business
by giving more room in their large factory to this de-
partment. The Murray flint glass globes and shades are
well known for artistic effects. Prompt shipment is

guaranteed.

The Metropolitan Electric company of Chicago has
been given the general western agency for the Alcatraz
electrical compound. This will interest all consumers
of electrical compounds, and those not now using the Al-

catraz will do well to give it a trial, as it has been proved
more than satisfactory. It is claimed that it will not

scale, crack or burn, adheres tenaciously, and is proof
against the action of the elements. The compound is

made from the Alcatraz asphalt, and possesses many
points of superiority.

The 100 and 150 hour direct current constant potential

arc lamp is rapidly securing control of this particular field

of arc lighting. The Electric Appliance company, as

general western agent for the Upton arc lamp, is glad to

report thai it will soon be prepared to supply its cus-

tomers with a long burning Upton arc lamp, which has
features not possessed by any other lamp on the mar-
ket, the particular one being the entire absence of feed-

ing or regulating mechanism. The experimental lamps
turned out up to date have given good results.

The Interior Conduit & Insulation company of New
York reports large orders for its new standard iron-ar-

mored conduit, and that it is running nights in order to

fill orders. The company has completed arrangements
whereby this department of its works will be enabled
to work overtime for a long time. The fact that this

conduit is extremely light and that it has excep-
tionally small outside diameter for a given inside

diameter is a feature which seems to be appreciated by
the trade. The joints of this conduit are thoroughly
tested.

The "OK" dry battery manufactured by the Non-

polarizing Dry Battery company, 347 West Broadway,
New York, with western office at 95 Hartford building,

Chicago, under the management of J. L Bowles, is, it is

claimed, destined to become the leading dry battery on
the market. In construction it is radically different

from any other dry cell in use, and the insulation is said

to be as perfect as it is possible to make it. The main
effectiveness and utility of this cell lie in the fact that it

consumes none of its power when inactive, as it has-no
local action whatever; there is nothing in it that will po-
larize; therefore it will not degenerate while idle and will

show the same strength no matter how long it may be kept
unused. Every cell is thoroughly tested before itleaves

the factory. This battery is noted for its quick recupera-
tion and speedy recovery. The current strength of this cell

diminishes more slowly on short-circuits, it is claimed,
than other makes of this type, and it is said that temper-
ature has no effect on this cell whatever. This battery

is made in four sizes, each having an electromotive
force of 1.5 volts. Type B, cylindrical, 3 by 7 inches,
giving 7/< to 10 amperes, internal resistance .15 ohm,
is intended mainly for the operation of railroad signals,

telephones and gas engines, etc. Type C, cylindrical,

2 5
4 by 6 inches, giving 6 to 8 amperes, internal resistance

.20 ohm, while intended mainly for general uses, such
as gas lighting, fire and burglar alarms, annunciators,
electric bells, etc., yet it is in use by railways on signal

work and telephone companies in their general work.
Type D, cylindrical, 1% by 4^ inches, giving 3 to 5
amperes, internal resistance .30 ohm, is for use in

medical batteries, testing outfits and general work where
space and carrying capacity are limited. Type S is a
square sction, 2 by 2.% by 7 inches, giving 6 to 8 am-
peres, internal resistance .20 ohm, and is especially

adapted where close packing is essential. Reports of

many tests could be given, but it is sufficient to say that

this battery is now being used by a number of telephone
companies in their general work in place of the wet bat-

tery formerly used, and by a number of prominent rail-

road companies for the operation of their signal systems
and telephone service, which in itself is conclusive evi-

dence of the excellence of this cell.

ILLUSTRATED ELECTRICAL PATENT RECORD.
575,322. Incandescent Lamp Socket. Reuben B. Ben-

jamin, Chicago, 111. Application filed March 16,

1896.

This socket has a tapering base, a recess in the end and
lateral openings or recesses in the sides; contact terminals
are provided in tlie base, the binding screws securing the
terminals respectively in position, the upper shell or casing
fitting upon the end of the base, and the lower tapering
shell screwing into the end of the shell.

575. 332 - Electrically Illuminated Jugglery Apparatus.

Morris Cronin, London, England. Application filed

October 30, 18

no. 575.341-

This apparatus consists of electric battery ceils provided
with expansible gas receptacles over their filling inlets; the
cells are fixed to a foundation plate of ebonite or the like,

having one or more electric lamps fixed thereto, and an
outer inclosing sheet metal hollow frame is made in de-

tachable parts, and within u the foundation plate is fixed,

the frame having holes provided with colored transparent
material, and with a switch for turning the light on or off.

575,341. Clutch for Arc Lamps. Eugene Finkbeiner,

Brooklyn, N. Y. Application filed July 27, 1S96.

In a regulator for electric arc lamps there is the combi-
nation with a tube through which the carbon-holding rod is

adapted to pass, of a pair of eccentrics journaled at the
upper end of the tube, levers fulcrumed to the respective
spindles of the eccentrics, and having slots in their outer
ends, a device adapted to move vertically on the tube, and
having projections passing through the slots of the levers,
and a pivoted carriage supporting the projections.

575.346. Electric Railway. William Grunow, Jr.,

Bridgeport, Conn. Application filed October 28,

An underground conduil for electric railways, comprising
a metal trough having a flexible cover or top composed of
flexible metal plates, each of which is secured to the sides of
i he (rough and to the depressible rail, the plates being curved
inwardly at their adjacent edges and securely bolted be-
tween strips of insulating material, between which is

placed a depressible contact rail on a level with the sur-
face of the track, the conduit being also provided with a
conductor situated in the bottom of the conduit and in
proximity to the contact rail.

575,354. Electric Rail Bond. William Jens, Johns-
town, Pa. Application filed June 30, 1S96.

A portion of metal similar in nature to the metal of the
bond-bar is integrally united to the rail and adapted to
have the hond-bai attached thereto

Issued January ig, iSgj.

575.366. Electrical Controller. William H. Morgan,
Alliance, Ohio. Application filed September 4,

1895.

A main frame made in two parts and has a ventilating
opening therein; an annular open frame is disposed be-
tween the parts of the main frame, and a series of resist-
ance coils is supported on the annular frame.

575. 392 - Apparatus for Sewing Carpets. Philip Diehl,

Elizabeth; and Edwin H. Bennett, Jr., Bayonne,
N. J. Application filed March 3, 1892.

Means are provided for supporting long sections of
fabrics edgewise vertically, and a traveling sewing machine
is adapted to be fed along on the fabrics, and is provided
with an electric motor operatively connected with the driv-
ing shaft of the machine ; there are also a track or support
parallel with the fabrics, a trolley or carriage traveling on
the track or support, an elastic connection between the
trolley or carriage and the traveling sewing machine, a con-
ductor having suitable electrical connections with the
motor, and a take-up device to control the slack of the con-
ductor.

575-394' Magneto Telephone. Stephen D. Field, Stock-

bridge, Mass. Application filed August 11, 1S96.

A differential inductance magneto-telephone having its

magnet pole-piece or core associated with rwo oppositely
wound or connected exciting or actuating coils connected in
parallel with each other, one of the coils being formed of a
relatively short and coarse wire, and the other of a rela-
tively long and fine wire, and both having such proportions
that when the current of the working circuit divides be-
tween them their ampere.tuins-shall be ihe same.

575,419, Telegraphy. Patrick B. Delany, South Orange,
N. J. Application filed April 21, 1S96.

An automatic transmitter is adapted to be operated by a
prepared tape or ribbon to send successive signaling im-
pulses into the line; contact devices are controlled by the
tape to make and break connection of the battery with
the line, and to close the circuit of the battery after the
passage of the tape, and means are provided for automatic-
ally preventing the short-circuiting of the battery at the
transmitting station when the transmission of the message
is completed.

no. 575.346 -

575,449. Telegraph Battery Jar. Andrew L. Werner,
Delano, Pa. Application filed June 29, 1896.

A battery jar is provided with an integral spout, and has
its rim formed into outwardly projecting hand-grasp flanges
which extend almost completely around the jar, but leave
a blank portion,

575-454- Series Multiple Controller for Electric Motors.
Edward M. Bentley, Lawrence, N. Y. Application
filed November 13, 1896.

The device consists of a shunting resistance for each
motor, an electro-magnet in the bridge-circuit between the
two motors at a point between the inner terminals of the
two shunts, and a circuit breaker in the bridge circuit con-
trolled by the magnet.

575.455- Deep Sea Electric Current Meter. Christian
L. Berger, Boston, Mass. Application filed Sep-
tember 28, 1S96.

An electric current meter is described, comprising a

rotator, its shaft, bearings therefor and electrical make-
and-break devices combined with an oil-well for the latter,

the make-and-break devices being mounted in the upper
portion of the oil-well, an"! the latter having an extended
lower portion open freely below the make-and-break de-
vices.

575.479- Electric Elevator or Hoisting Machine. Ru-
dolph M. Hunter, Philadelphia, Pa. Application
filed April 5, 1S94.

The method of operating electric hoisting machires con-
sists in supplying to the power motor an electric curren',
opposing to the current an induced counter electromotive
force produced by magnetic indue ion independent of thai
of the power motor, and gradually increasing or decreasing
the regulating counter-electromotive force from the moving
cage or elevating device to vary the speed and power of the
power motor and the movement of the cage or elevating de-
vice.

NO. 575,66s.

575,490. Means for Operating Electric Motors. Jas.
F. McLaughlin, Philadelphia, Pa. Application filed

September 1, 1891.

The first claim reads as follows : The combination with
an electric motor of a clutch for coupling it to the work, a
brake for the motor armature, and connections between the
clutch and armature brake for operating them in succes-
sion.

575.573- Electrical Controlling Apparatus. Oscar H.
Pieper and Alphonse F. Pieper, San Jose, Cal. Ap-
plication filed December ig, 1895.

There is the combination with the main containing case
of a vertical spindle, a fixed switch-bar on the spindle, a
series of contacts surrounding the spindle, contact segments
whereby the integral brush short-circuits the armature
terminals when approaching" the central position.

575,615. Electric Motor and Device for Conducting
Currents Thereto. David N. Osyor, Newark, Ohio.
Application filed October 17, 1S89.

In. a system of electrical distribution, the combination
with the positive and negative conductors of an insulating
support, the brackets secured thereto for the conductors
respectively, and the reversible holders interposed between
the conductors and the brackets, and detachable from the
conductors.

575,653. Electrical Condenser. John C. Lee, Brook-
line; William R. Wescott, Cambridge, and Ernest
C. Robes, Medford, Mass. Application filed July

- 8, 1896.'

This device is made in the form of a flat rectangular
solid having rounded ends, and composed of alternate
layers of a conductor and a non-conductor wound together
to constitute plates and dielectric of like contiguity through-
out, the conductor layers being provided with suitable ter-
minal attachments.

575,66s. Illuminant for Incandescent Lamps. Alex-
ander de Lodyguine, Pittsburg, Pa. Application
filed April 10, 1S94.

The method described of forming illuminants for incan-
descent lamps consists in imparting the desired shape to a
conducting fillet, immersing the fillet in a mixture of hy-
drogen and a gaseous chlorine compound of a refractory
metal, and heating the fillet while so immersed.
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Electricity at the Cycle Show.
It is generally agreed that the Chicago cycle show of

last week was the largest exhibition of bicycles and bi-

cycle accessories ever held in this country. But its in-

terest as an electrical display— that is, of profuse incan-

descent lighting for decorative and advertising purposes

—was only second to the avowed object of the exhibi-

tion. It is estimated that in the whole show there were

about 25,000 incandescent lamps of all sizes. In addition

there were 200 arcs for general illumination and perhaps

30 or 40 small motors for running moving parts of dis-

and others, while others were bold and dazzling, like

the Crescent, Victor, Spaulding, Dunlop, Trinity, Mon-
arch and Hamilton-Kenwood. One exhibitor, the West-

ern Wheel Works (Crescent), used over i.ooo lamps,

while many others employed several hundred each.

One sign-making concern alone, the B. F. Chase com-

pany of Chicago, did Over $5,000 worth of work for

the show, and over half of this was for electric signs

—

a new departure for this company. A few of the

simpler electric signs are shown in the photographic

group reproduced in Fig. 2. The Chicago Edison com-

heating system, which is said to be the largest of its

kind in existence, the air being forced around hundreds

of miles of iron piping filled with steam. The building

is about eight miles south of the city hall, in a residence

district, where the demand for current is comparatively

limited. With these conditions it will be seen that the task

of getting enough current to operate, for a week, the 25,-

000 lamps in the show, within a reasonable limit of ex-

pense, was one presenting great difficulties and perplexi-

ties, especially when it is taken into consideration that

the great bulk of the work of wiring for the exhibition,

FIG. I. ELECTRICITY AT THE CYCLE SHOW.—GENERAL VIEW' OF EXHIBITS.

plays. A lavish use of electricity was made both by

the general management for decorative lighting and by

a large proportion of the 600 exhibitors for signs or

other display. The photographic reproduction on this

page (Fig. 1) gives but a faint idea of the brilliancy of

the general view from the gallery of the Coliseum when

the lights were all on. A bewildering array of electric-

ally lighted signs and advertising devices met the eye of

the spectator. One of the most effective is shown in

the foreground of the picture, where a concern making

bicycle bells had an overhead string of large hand-bells.

The handle of each bell was a frosted lamp, while the

bell itself was a porcelain shade for the clear-glass lamp

representing the clapper. Each lamp bore a letter of

the sign, and the light was turned on intermittently.

"It was a simple but tasteful design, carried out con-

sistently and well, and it excited a great deal of atten-

tion. Some of the signs were beautiful, like those of

the Sterling, Stearns, Barnes and Columbia companies

pany and other construction companies also supplied

electric signs.

For the Cycle Board of Trade, which managed the

show, the general scheme of electrical decoration con-

sisted of festoons of Chinese lanterns, each with incan-

descent lamp enclosed, strung under the roof trusses

and around the gallery. The central feature of the

whole show was the beautiful pavilion illustrated by

Fig. 3. Here alone were over 1,100 lamps. Above it

was a great canopy of bunting with electrically lighted

paper lanterns. There was also a beautiful flag of

miniature lamps on the gallery for the musicians at the

north end of the building.

Ordinarily the Coliseum is lighted by arc lamps alone,

and 200 of them, supplied from the circuits of the Peo-

ple's Electric Light & Power company, are installed.

There is no provision in the building for incandescent

lighting and power, although there is a steam generating

plant in a separate boiler house for operating the hot-air

inside and outside of the building, and the erection of a

large temporary plant, had to be done within the remark-

ably short space of time of two weeks. It was really an

extraordinary electrical accomplishment, and the credit

for the successful outcome is mainly due to the electrical

engineer in charge, D. Avery Kimbark, who was re-

tained by A. E. Pattison, the manager of the show,

when it was seen that it would be impossible to do the

work by contract. Mr. Kimbark is a very good type of

the unceasing, well directed energy that has made the

"Chicago idea" famous—a "hustler," in short—and the

lights were burning on time. The expense was about

$40,000. Mr. Kimbark has been prevailed upon to tell

the readers of the Western Electrician how the

problem was worked out, and many interesting details

will be found in his article on the succeeding pages.

The temporary reserve plant, shown in Fig. 6 (p. 77),

consisted of two second-hand Ideal engines of 150 horse

power each, obtained from the Metropolitan West Side
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Elevated Railway company, and three 1,000 light no volt

dynamos rented of the Charles E. Gregory company.

One of the dynamos was of the Edison bipolar type,

while the other two were four-pole machines built by the

Standard company. All had "seen service," but had

been placed in good order by the Gregory company and

worked satisfactorily. The engines were connected with

the steam pipes of the Coliseum boiler plant. The

switchboard was of wood, with Hill switches.

The list of the outside contributors of current may be

tabulated as follows:

plates in portable batteries." The electrolyte consists

of "electric salt" dissolved in water

One exhibitor of cyclometers had one of his instru-

ments attached to the armature shaft of a small electric

motor revolving at very high speed, and was thus able to

demonstrate the ability of his cyclometer to indicate a

speed of 35 miles per minute.

The Independent Electric company of Chicago and

the Julius Andrae & Sons company of Milwaukee were

exhibitors, but not of electrical goods.

Name of Company or Plant.
No. of

circuits.
Kind of Current.

Hyde Park Thomson-Hous-
ton Electric Light corn-

i

3
1

Alternating at 1,000 volts.

Alternating at 1,000 volts.

Alternating at 2.000 volts.

Three-wire direct, no
volts on each side.

Three-wire direct, no
volts on each side.

Hyde" Park Electric Light

Englewood Electric Light

Hotel Ingram ,

Park Gate Hotel

There were thus eight circuits brought into the build-

ing. The transformers for the alternating current were

placed on poles outside the building, which also sup-

ported the feeder cables. A view of the temporary- pole

line on the east side of the Coliseum is presented in Fig.

4. On the west side there was a greater number of

transformers, one pole having nine. Wagner transform-

ers were employed, and several different sizes were used,

ranging as high as 400 lights' capacity.

In the whole installation there was about 175,000 feet

Electrical Problems at the Chicago Cycle
Show of 1897.

By D. Avery Kimbark.

Those who attended the cycle show in Chicago this

year can only in a measure appreciate the immensity of

the undertaking to light the building, furnish current for

display signs, automatic apparatus, motors and general

illumination for the different exhibitors. It may be of

interest to learn somewhat in detail what was necessary

to install what now proves to have been the largest num-
ber of incandescent lights ever provided for in an equal

space of time at any one place, the entire work having

been done within three weeks, and practically four-fifths -

of the work within two weeks.

The work included the bringing of outside lines from

three different central stations, and lines for the entire

output from two different hotels in the vicinity, there

being in all eight different outside circuits, from one to

three miles in length, besides the setting within the

FIG. 2. ELECTRICITY AT THE CYCLE SHOW.—A FEW LAMP SIGNS.

of wire, nearly all of No. 000 and No. 0000 sizes. The
rubber-covered wire was mostly Okonite furnished from

the large stock of the Central Electric company, which

also supplied the transformers and switches. The Met-

ropolitan Electric company and the Simplex Electrical

company also furnished wire. A large proportion of the

lanps used in the special sign work was supplied by the

Sunbeam Lamp company.

Ten distributing boards, each controlling a section

of booths, were located about the galley. A view of one

of them is given in Fig. 5.

Of the exhibits, few were distinctly electrical. There
were several new acetylene bicycle lamps, and at least

three electrical outfits of this character. One that at-

tracted much attention was the "lumino" bicycle elec-

tric light shown by the Leecol Storage Battery company
of Chicago. This consists of a small incandescent lamp
placed within a reflecting shade and adapted to be car-

ried at the handle-bar of the wheel, or any other place

within the limit of the lamp-cord. It is connected with

a two-cell secondary battery, each cell having an electro-

motive force of i)i volts. The battery is carried in a
leather case, and the whole equipment is said to weigh
but 24 ounces and to be capable of burning eight hours
continuously without recharging. The Western Electric

company displayed a primary battery lamp said to weigh
2S ounces and to be capable of burning 10 hours without
renewing the battery. The Electric Portable Lamp
company of Elmira. N. Y., had the "Chloride" lamp,
using chloride secondary cells. This company claims
that the light will last 12 hours without recharging the

battery. It claims to have from the Electric Storage
Battery company "the exclusive right to use storage

building of three large dynamos, two large engines and

all the necessary foundations, steam fitting, switchboard

work and feeders, in addition to over forty sets of sub-

feeders of No. 0000 wire, running under the floor to the

various blocks of booths, from which were taken tap

feeders to supply current for the various exhibitors. To
fully appreciate what this means it is necessary to un-

derstand the immense area covered by the Coliseum

building. The building is the largest enclosed space in

one room in the world; in length about 750 feet, and in

width about 350 feet, or, putting it otherwise, nearly two

blocks long and one block wide.

To one familiar with the electrical business it is per-

fectly apparent that there was here danger of installing

the sub-feeders at a great loss of copper. But what

made it a still greater problem, and one almost incapable

of solution, was the fact that the individual exhibitors

had not made their requirements known; and, as the

work was all under the floor, it would have been impos-

sible, after the various platforms were laid, to have

changed the sub-feeders in case of an overload at any

one point. Then there were eight main supply circuits,

beside the plant in the building, to be looked out for

and the various sub-feeders properly apportioned to

these different currents. It should be borne in mind,

also, that these different sources of current were not de-

cided upon all at one time, nor the quantity of current

that was necessary to be arranged for. In the early

stages of the work it was necessary to estimate, based

upon the requirements made known up to that time, the

probable necessities for the entire display lighting, in-

creasing the supply from time to time as the require-

ments from exhibitors increased, pro-rata. Then, again.

it was no easy task to properly apportion and place the

transformers so as to supply these different feeders.

These could not be put in place until the exhibitors had

brought their electrical signs and other display appa-

ratus upon the grounds and made their requirements

known, because there was just so much current that

could be furnished, and a misplaced transformer meant

that some of the transformers would be overloaded and

fuses would blow, resulting in no end of trouble. At

such times each exhibitor thinks he is the only one with-

out light; that he is "the only pebble on the beach."

But this is not all that was to be looked out for. Each

exhibitor had his own style of apparatus, some for alter-

nating and some for direct current; and frequently in

the same booth would be a direct current motor with

other apparatus requiring alternating current, so that it

was no mean task to supply each exhibitor at his booth

with just the form and amount of current that was

needed. It became necessary to have feeders arranged

for each block of booths so that either alternating or di-

rect current could be furnished in any reasonable quan-

tity. But all this has to do with the task of supplying

current alone. In addition there were to be considered

the decorative lights distributed about the building and

across all the arches. The central pavilion of the "Na-

tional Board of Trade of Cycle Manufacturers, the

main decorative feature in the building, alone had some

1,150 lights, and at the top of it were four revolving

wheels illuminated with miniature lamps.

Under ordinary conditions it might require nearly six

months to complete all the work outlined above. No
contractor could be found who would undertake the job,

with the uncertainty of the requirements as to the quan-

tity of current. It was an absolute impossibility to ar-

rive at any definite idea as to the amount of current that

would be required. The only method by which the

work could be done was to place a man in charge who

should lay out the work as the estimated demands in-

creased, buy the necessary material, employ the re-

quired labor from time to time in accordance with the

increased demands over the previous estimates. No one

could tell the cost; no one could tell the requirements,

nor could anyone fix accurately the least time in which

the work could be completed

All the signs and apparatus brought to the building

by the different exhibitors were hung in place and

wired to the taps from the sub-feeders within practically

three days. Many of the signs were condemned by the

city inspectors and had to be re-wired, and in some in-

stances entirely reconstructed. But little apparatus

came into the building in such shape that it could be in-

stalled under the Chicago fire rules. Nearly everything

had to be remodeled before it could be used, and there

was but three days' time in which to do it all.

The labor question was another of the difficult

problems which required solution. There were carpen-

ters necessary to put down the platforms, gas-fitters to

put up the signs and hand-rails, painters to do their

part of the decorating, and an army of electrical men to

do the wiring. It was plainly evident that in order to

complete the work before the opening of the show,

after the Cycle Board had obtained possession of the

building, it would be necessary to employ union labor,

as in no other way could enough workmen of all the

different trades be secured. Furthermore, the electrical

department alone, which required by far the greatest

number of men, would be unable to obtain a sufficient

number of non-union men to complete the work within

the allotted time. Accordingly, agreements were entered

into with the electrical union; a trifling advance over

the regular rates was agreed upon, and the union agreed,

in turn, to furnish sufficient labor to do the work; and

the statement was made by one of the union officials

that they had telegraphed to other cities for men, and

induced them to come to Chicago from as far west as

San Francisco and as far east as Buffalo, N. Y. All

the unemployed union electrical mechanics that could

be found were at work at the Coliseum, practically day

and night; and, had the requirements been a little larger,

it would have been an impossibility to have obtained

enough men to do the work in the allotted time.

Obtaining the necessary material on such short notice

was another undertaking of no small moment. It is to

be said to the credit of Chicago -that nearly all the mate-

rials required for the job were obtained from stock on

hand at the various supply houses, and one of the largest

supply houses in Chicago is especially to be commended

upon its ability to furnish upon the same day as ordered

practically all the rubber-covered wire necessary for the

mains and the greater portion of the weather-proof wire
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required for the outside lines, including also insulators,

cut-outs and switches. But many of these fittings, on

account of their size, had to be made especially to order.

The engineer in charge of the electrical work was

especially fortunate in obtaining the right kind of a fore-

man to push the work. It is to be said in behalf of the

foreman on the inside wiring that a job of its nature

could not have been handled with more energy, prompt-

ness and care. The foreman in charge of the carpen-

ters and the laborers necessary to install the conduits

and raceways for the wires and cables, and to make the

necessary cut-out boards and switchboards, is also en-

titled to praise for his strict attention to all the details.

And it may be stated of the foreman on the outside lines

that there is no one who has had a more extended expe-

rience, nor who has handled a greater amount of outside

line work than he. Had it not been for the hearty co-

operation of all branches in the electrical department,

and the good will that the men showed (except, perhaps,

in a few minor instances in the last day or two of the

work by the inside wiremen), it would have been an

utter impossibility to have anywhere nearly completed

the undertaking.

The steam fitting that was done in connecting the

engines may fairly be termed record-breaking. In less

than three days the two engines were connected with

the high-pressure supply of the Coliseum company, and

with exhausts back into the heating coils, including all

traps, oil separators, valves, and some special flanges

made to order. The men worked over two days at a

stretch, leaving their work only twice at midnight to

eat. At the end of two days, after a short sleep, they

completed the work at one stretch. It is estimated that

under ordinary conditions, and with a force of men

usual for such a job, two months would have been a fair

time in which to have completed this steam fitting.

Ten days prior to the opening of the show it had not

been determined that any plant should be set within the

building. Up to that time, by the estimated require-

ments, it was thought that the current obtained from

outside sources would be sufficient. But the manage-

ment decided that it was essential as a safeguard, in the

event of any trouble on the outside lines, or with the

apparatus at the different central stations, to have an

emergency plant within the building. The first day of

the 10 was consumed in scouring the city for the proper

dynamos and engines and in finding the proper foreman

to install these and the proper men to set the founda-

tions. Up to the ninth day prior to the opening of the

show not one cent's worth of material for this plant had

been ordered. By night of that day two 1,000-light

dynamos had been delivered at the Coliseum
:
a third of

the same size was ready to load on the wagon, and two

engines necessary to drive these dynamos were loaded

on wagons, and all were delivered the morning follow-

ing, and also all stone, brick and other material neces-

sary for the foundations; and within three days after the

emergency plant had been decided upon the three dy-

namos and the two engines were set upon their founda-

tions ready for steam connections.

Any steam engineer can appreciate what the above

statement means. He will realize what it is necessary

to get together in the way of lubricators and many other

minor items, and to have these set in place, in working

order, in such a short time. It can probably be truth-

fully said that such a thing has never been done before.

It required extremely careful calculations to get the

foundations properly set in time so that the machines

could be safely placed upon them. One little item over-

looked might mean that the plant would not run. The

only slip in this connection, and it can hardly be termed

such under the circumstances, was in the case of the

belts. Upon the opening night, due to the heavy storm.

telephone wires were down across the high-tension

circuits of 1,000 and 2,000 volts, and some of the trans-

formers in the hurry of the day had been misconnected,

so that secondaries were 220 volts in place of no, thus

cutting off some of the stations, and it became necessary,

in order to furnish the decorative lights for the building,

which were the main feature of the exhibition, to run a

dynamo in the emergency plant in the building. It was

then discovered—that is, at about seven o'clock, one hour

before the opening of the show—that one of the belts

was about two feet too short. It became necessary to

immediately remove the lag bolts and to move the dy-

namo, weighing about 6,500 pounds, 12 to 14 inches

nearer to the engine. This was done, the dynamo lined

up and bolted down and properly speeded in less than

three-quarters of an hour. It should be said in thiscon-

nection, however, that these belts had been properly

measured and had only been delivered upon the day of

the opening of the show, and there had not been suffi-

cient time in the rush of the day to either try the belts

or properly speed the dynamo.

Turning now to the actual lighting capacity that was

arranged for in this installation, it may be stated that

the entire amount of lights obtainable from the different

stations, including the two hotels mentioned, and also

the dynamos within the building, was practically 15,000

sixteen candle power lamps. In order to obviate any

chance of overload at any point and to guard against un-

even distribution and excessive drop, it was essential to

install sub-mains for about 50 per cent, additional ca-

pacity above the amount of current actually obtainable,

excepting at points where the actual requirements had

been made known by the exhibitors; and in such cases

only the actual current as needed was wired for. It was

indeed difficult to keep posted up to the minute and en-

ter upon the chart each application as it came in, to

show at each booth the actual requirement of light, and,

sub-main within the building was put in on the axiom

that "a straight line is the shortest distance between two

points, "and in place of running sub-mains lengthwise

or entirely across the building, the building was divided

in half throughout the entire length and the sub-mains

worked from the center outward, feeding from both sides

of the building. All of these sub-mains had to be placed

under the floor, but on each side of the building the en-

tire length there was a strip of permanent flooring about

65 feet wide which it was impossible to take up and re-

place in time for the show. In order to install the wires

beneath the floor it was necessary to drive the largest

sized iron armored conduit horizontally from the edge

of the permanent floor across to the wall of the building.

It is easier to realize the work that was entailed in this

connection when it is known that in driving this pipe

with a four-cornered, pointed head on each run of con-

duit, with the pipe kept constantly turning by men with

chain-tongs so as to keep it straight, two runs of this
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as the work was going on upon the sub-mains, to cut

down or increase the capacity according to the

applications as the work progressed. And even

then, after all the care that was taken, when the

current was finally turned on, one circuit was found

to be considerable overloaded; but in putting in the sub-

mains they were so arranged that two sets were tapped

for each section of booths. Though this would throw

the distribution a little outof balance it gave a chance of

obviating an overload in cases where a section of booths

had an excessive quantity and the adjoining section was

using less light than the capacity of the feeders. So in

this case of overload mentioned a portion of the excess-

ive load was swapped over onto the other pair of feeders,

which, as it happened, had a light load, and thus the

overload was cared for. The actual carrying capacity

of the sub-mains within the building was somewhat over

10,000 amperes.

It will readily be seen that, with this amount of cur-

rent, unless the lengths of the sub-mains were made the

shortest possible, the drop in potential would be excess-

ive and the additional cost of copper enormous. Every

CENTRAL PAVILION, WITH I.IOO LAMPS.

conduit were broken squarely in two in driving, result-

ing from the direct blows of the battering ram, bulging

the floor above the point of breakage.

The conduit had been ordered by telegraph at the ear-

liest possible moment after the job was approximately

laid out, but by some mistake in shipment the pipe

was delayed two days and the management feared that

this delay might affect its relations with the contractors

for the platforms and railings, so that a force of men

was held ready (the conduit having been received at

noon on Sunday) to immediately pick up the work and

install the conduit and connect in the sub-mains so that

the floors could be laid. It is an interesting fact that all

of this conduit was driven within seven hours from the

time it arrived and that all but the two runs which were

broken in driving were placed within five hours, the

other two hours having been consumed in replacing the

broken runs. Then, as the conduit was installed, the

men were ready to immediately draw in the sub-mains

so as to keep ahead of the force putting down the floor

and platforms in the central part of the building. Per-

haps it is not too much to say that never has a piece of
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work been put through more quickly and more effectively.

It went in as if by magic, and anyone having been at

the building early Sunday morning and again early the

following morning would almost feel that a miracle had

been performed. Those familiar with the time required

to handle No. 0000 wires and the large iron conduit will

appreciate the magnitude of the task, which was, more-

over, accomplished with less than the regular force of

electricians and laborers employed in the building on

the balance of the work. But there was hardly a man

after that day's work who did not feel as though he had

been working almost a week steadily without sleep.

The proper distribution of the transformers, and the

wiring to them and connecting them after the exhibitors

had arrived with their signs and apparatus and made

their actual requirements known, and also the proper

connecting and balancing up the different two-wire cir-

cuits in the building to the three-wire circuits from the

two hotels, constituted a knotty problem. It must be

remembered that it. was necessary under the circum-

stances to practically place and connect all of the trans-

formers within two days, and that the distribution of

these transformers had to be varied for the exhibitors

arriving late who had apparatus requiring a consider

able quantity of current. The transformers were placed

on poles outside the building. It took practically the

greater part of the time of the engineer in charge dur-

ing the day previous to the opening of the show and on

the morning of the day of opening to properly portion

out
I

these transformers and keep changing and re-

arranging his plans according to the shifting demands

of the exhibitors.

The exact sizes of transformers that were wanted in

each case .could not be had, and those that were obtain-

able had to be juggled around so as to make the different

sizes do the work, in many cases it being necessary to

bank them. Many of the transformers were as high as

400 lights capacity. The temperature outside while the

men were working during these two days was many de-

grees below zero, with a high windstorm raging, and

during one part of the time the temperature reached

nearly 20 degrees below ,z.ero. Great bonfires were

built at night in order to furnishneat and light so that

the night work could be carried on and the men kept

from freezing. No one but a lineman who has worked

at the top of a 35 or 40 foot pole when the thermometer

is down below zero, with the wind howling and the

snow flying, can appreciate what these men endured.

Another difficulty arose from the fact that the voltage

of the various plants was different, part being 1,000

primary and part 2,000, so that this had to be taken into

consideration in placing the transformers. The six

different circuits of alternating current had to be prop-

erly apportioned, and wires run around the building to

connect at proper points. When the statement "around

the building" is made, it should be remembered that the
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row of poles placed about the Coliseum made about a

half mile run.

It would hardly do to omit mention of the arrange-
ments made for the mains connecting the emergency
plant within the building. Each leg of the emergency
plant was wired for 1.000 amperes, and two separate
circuits of three wires each were run to each side of the
building, and from these taps were taken to feed to the
various distribution switchboards, the idea being that it

was impossible to tell where trouble might occur on the
outside lines. Thus it was made possible to put the en-

tire output of the emergency plant at either side of the

building. Each sub-main running to the section of

booths was provided with a double-throw switch so ar-

ranged that in case of trouble on the outside circuits the

switch could be immediately thrown so as to connect to

the emergency circuits. But all of these sub-mains to

these various sections of booths were installed upon the

two-wire system, while in order to save a large quantity

of copper upon this emergency circuit and to give better

voltage and less loss the entire circuit was made three-

wire, so that it became somewhat of a problem to ar-

range the switches so that they could be balanced up as

desired upon the two legs of the three-wire circuit. The
difficulty of this will be especially appreciated from the

fact that it was impossible to tell how much would be

cut off at any minute due to trouble upon the outside

lines, and on which side of the circuit the trouble might

occur. So a tap was made from all three wires for

each switch, the neutral tap being fixed permanently on

the switch and the taps from the positive and negative

poles each provided with a switch lug, so that *in order

to balance up the circuit all that was necessary was to

remove the machine bolt and connect the other lug in

on the switch in order to change to the opposite leg of

the circuit. This was absolutely essential in order to

prevent any prolonged interruption of service; and the

necessity of it was proven the first night of the opening

of the show, when, as before stated, some of the outside

circuits failed and the dynamo had to be moved, and

there was but a few minutes left to connect the proper

polarity to the switches.. '-.

It may be noted that when the emergency plant was

decided upon within the building the entire plan for the

emergency circuit was changed, and the orders for

switches which had to be made up were changed entirely.

As has been stated, this emergency plant was not de-

cided upon until 10 days previous to the opening of the

show, and all material, wiring and special cut-out

centers and the changing of the switches was obtained

and installed within seven days prior to the show, every-

thing having been practically completed in this work

upon the day that the exhibitors commenced fitting up
their booths.

Of many other interesting items of electrical detail,

a few may be enumerated. The central feature,

which had upon it over 1,100 different lamps, including

the sign of nearly 600 lamps and the 30 wheels with eight

miniature lamps each upon the rims, and the greater

part of the automatic apparatus upon the top of the

feature,- were practically put in place and tested with the

current within 24 hours of the opening night.

Another feature worth mentioning is the genuine

cool-headedness or "nerve" that was shown by the men
working upon the iron beams near the roof; and in one

instance especially where it became necessary to sus-

pend a large illuminated center canopy from the highest

point of the roof, one man—the only man of the entire

force of electrical men that could be persuaded to do so

—crawled out on the narrow angle irons and made fast

the necessary supporting tackle for this canopy. It is

to be noted that the center point of the roof is about 85

feet from the floor.

The wiring and placing of the different apparatus and
display lights of the various exhibitors within the avail-

able time was no small undertaking. Every electrical

mechanic that could be found was at work during the

days- that- the exhibitors -were- fit-ting- u-p,- and- had there

been a few more exhibitors with lights it would have

been an utter impossibility to have connected them in

within the given time.

Perhaps the most remarkable thing to be noted in con-

nection with this work, in view of its exceptional charac-

ter, is that after all the work was once installed, con-

nected and properly tested, there were only one or two
isolated instances where fuse links blew, and some of

these were due to the fact that some of the exhibitors

had erroneously stated the amount of current their en-

tire apparatus would take. In each instance where the

trouble occurred the wiring cut-outs and swiiches were of

sufficient capacity, it being merely a question of the

proper size of fuse links.

To summarize, in conclusion, the conditions of this

unusual installation, of which it can probably be truth-

fully stated that it was the largest equipment of incan-

descent lights ever put in at one place in so short a time,

it may be stated that, from the quantity of material re-

quired and the special fittings needed, it was utterly im-
possible in each case to get exactly what was wanted, so

that it became necessary in many instances to substitute

other material in place of that which was desired.

Again, the entire current from the various sources was

not arranged for at any one stage of the installation, but

was taken on from time to time, so that where additional

current was provided for, additional capacity had to be

patched in upon the entire installation. But, with all

these drawbacks, it was found that the entire scheme, as

laid out for the wiring within the building and the ar-

rangement of transformers without the building, and the

distribution at the various switchboards, was so flexible

that when the work was all completed the entire instal-
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lation could be gone over and that it would look almost

like one harmonious whole.

Municipal Ownership. 1

Henry L. Doherty, chairman; Investigations war-
rant the statement that this is the most important sub-
ject for the attention of central station men, and every
member of this association should feel responsible in

aiding the work of demonstrating to the public that the
municipal scheme is not practical, and that the majority
of municipal plants if carefully investigated will prove
to be gross failures.

We were instructed to confer with the electrical man-
ufacturers and obtain their co-operation in preventing
the misrepresentation as to cost of installation, oper-
ation and results obtained from municipal plants. All
of the large manufacturers claim to co-operate with us,

but in spite of their agreement they are not all sup-
porting us. The opportunity offered them to hide be-
hind the efforts of electrical engineers makes it possi-

ble for them to agitate and abet the installation of mu-
nicipal plants without openly showing their hand. We
therefore think the best evidence of good faith they can
furnish the central station men of the country is to let

this branch of the business alone. We therefore suggest
that the committee carrying on this work be instructed to

report at each meeting the number and locations of
municipal plants installed, and the names of the manu-
facturers furnishing the steam and electrical apparatus.
Persons in the electrical business whose opinions are
based on observation cannot honestly claim that munici-
pal ownership is apt to prove beneficial to the munici-
pality; hence, the advocates of this plan must be re-

garded as either lacking the ability of observation, or
else self-interest prompts their actions. All advocates
of municipal ownership must be regarded as the natural
foes of central station men and others who desire the
welfare of the business as a whole. Central station
men should patronize their friends, and they should sat-

isfy themselves that their manufacturers are not aiding
and agitating the establishment of municipal lighting
plants and thus wrecking the property of some fellow
central station owner.
We endeavored to obtain the co-operation of the

National Electric Light association, but were unsuc-
cessful. We regret the fact that it cannot see the ad-
vantage of a consolidation of interests, as we are both
endeavoring to accomplish the same end.
We have also written the General Electric company,

the Westinghouse company and the Fort Wayne corpo-
ration, requesting to know the number of municipal
plants established throughout the Northwest during the
last year where private stations already existed, and
also the names of the manufacturers furnishing the
steam and electrical apparatus.
We have had four appeals from central stations threat-

ened with municipal ownership. As this is a public re-

port, we think it well to withhold the location of all but
one of these, which is Negaunee, Mich. In this case we
did all that was possible to protect the central station
owners, out the matter had progressed so far that ap-
parently nothing was left except appeal to the courts,
and we understand that the matter is now pending in
the Supreme Court.

1. Report of special committee of the Northwestern Elec-
trical association at Milwaukee, January 20, 1897.
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At Madison, Wis., the establishment of a municipal
plant was attempted, but the project failed, as sufficient
votes could not be secured in the council to warrant the
issue of bonds necessary to cover the purchase price of
the plant. However, the advocates of this plan went as
far as they could in the matter, accepted the bid of the
Fort Wayne Electric corporation for a plant complete,
and later on gave a second reading to an ordinance grant-
ing the Fort Wayne Electric corporation a contract for
putting in a plant on the installment plan, as the lack of
funds was all that prevented its installation. This last

ordinance was never brought up for final action, as it

was apparent that the parties interested could not secure
sufficient votes for its passage, and the city made a one
year's contract with the local lighting company.
We have endeavored to investigate the results obtained

in the municipal plants already established, but find that
this cannot be properly done except by sending a capable
representative to these municipal plants. We have writ-
ten for regular city reports, and have sent out blanks re-
questing answers to a number of questions asked. We
find that in the majority of instances the expense report
as covering the cost of electrical lighting does not cover
such cost, as is evident from the fact that electric
light expenses are charged under separate heads, and in

but few instances does the city' figure anything against the
plant for interest, depreciation, taxes, water rent, office

rent, management, fire insurance, employers' liability in-

surance and general risk. It is needless to say that by in-

cluding only a portion of the expense of conducting an
electric light plant, they can send out reports that look
very inviting toother cities that are paying a fair rate

for lighting their streets and houses. The easiest way to

demonstrate the fallacy of this scheme is by making a
personal investigation and determining just what portion
of the expenses are omitted that should be figured against
the cost of the city's expenses in operating the electric

light plant.

In regard to the information gathered, we consider it

advisable to hold it for the confidential use of our mem-
bers and such central station men as are threatened with
this form of opposition. By making the facts public
nothing can be gained, and it allows the advocates of
municipal ownership to avoid quoting such plants as they
know we have evidence against.

Elihu Colman (supplementary report): Your com-
mittee on municipal ownership of lighting plants is not
bold enough to assume that it has compassed this entire

question, or that its report will settle it.

We have much to contend with in dealing with the
people. They have good reason to be cautious in deal-
ing with electrical matters. Probably the majority of

electric plants to-day were installed on a fictitious ba-

sis—with the capital stock much above the actual invest-

ment, and bonds issued to a vastly larger amount than
the real investments. Representations of values did not

materialize; confidence in these investments was lost,

and even clean, honest securities could not be placed
and are still at heavy discount. That was the era of

promoters, and was quickly followed by the era of as-

signments, foreclosures and receivers. The former
fraudulent transactions have been shown up, and the im-
pression was left upon the public mind ihat electric light

can be produced at a much less figure than is paid for it.

We who are in the business know how far this is out of

the way.
The third era of the business is now on, and the bond-

holder, the creditor, the purchaser at foreclosure sale

and the honest investor are now on deck with the full

understanding that only honest work will bring good re-

sults.

We must meet the agitators for municipal ownership
with open hands, and when the people think judiciously

on all sides of the question the agitation will cease.

Water works corporations and lighting corporations

are from their very nature quasi-public corporations.

They cannot operate without a franchise from the mu-
nicipality. That franchise when accepted becomes a

contract between the city and the corporation, and car-

ries with it obligations binding both. The city signs it

for two reasons: First, that private citizens shall put
in the capital and produce the electric current to light

the streets and public buildings, and, secondly, to light

the houses and business places of the citizens.

If the company does its work well and in good faith, it

has a right to expect good faith from the municipality.

The company pays its taxes, furnishes good light, and is

a booming card for citizens to boast of. Is it equitable

on the part of the city to enter the field against such a

company and as a competitor to it, merely because with

its help the city treasury has become plethoric and it

can build its own plant? On the other hand, if the

company, after receiving its franchise, has only played

the role of a leech, then the city fathers should cause its

franchise to be judicially annulled and proceed to build

its own piant, or to do what is better, contract with a

reliable company to furnish the city and its citizens with

equitable but living rates.

Your committee does not venture the opinion that the

municipality has or has not a legal right to thus destroy

the value of the local plant. That question must be

settled by the terms of the franchise itself. All will

agree that the city has neither the moral nor the equita-

ble right to do so.

It is, therefore, certain that the municipality should

not be given the power to put in a plant unless, first,

the existing company shall be bought out, or second,

its stock bought up, or third, if agreement to purchase

cannot be made, that process of condemnation be had

under power of eminent domain as Ln railroads. While
hardships might come to some, these methods would all

be fair and equitable. The remaining questions are

these:

First—Is municipal ownership practicable?
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Second—Will it be remunerative?
The office of a town or city is not to dig our potatoes,

cut our wood, or chop our hash, or to do any of the or-
dinary work of life, but its office is to do for all its citi-

zens such work as individuals or corporations cannot do
for themselves, such as furnishing protection, building
and maintaining streets and furnishing water and lights.
The two latter duties can better be done by the quasi-
public corporation in most cases than by the city itself,

and these franchises are given to corporations to relieve
the city of an additional swarm of bloodsuckers, both
political and personal.

In the financial phase lies the greatest objection to
municipal ownership:
First—A commission (non-partisan, of course) must

be appointed.
Second—A manager must be hired.
Third—An expert electrician must be had.
Fourth—Duplicate machinery must be put in, for

commissions, boards of experts and common councils
can keep no pace with electrical current, machinery or
men.

Fifth—If the public plant furnishes electricity for
private consumption the citizen will forever be hound-
ing the manager for rebates political, rebates special
and rebates on general principles.

Sixth—The manager and manufacturer will put their
heads together to fool the board, and the public bleeds
at every pore.

Seventh—If the ever alert central plant manager
cannot keep pace with the rush of improvements, where
will the foregoing crowd be left?

Our conclusions are then as follows:

First—That legislatures should grant no powers to

municipalities to erect and maintain lighting plants for
general use, unless, where franchises have been given,
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and a failure; that a majority of all the municipal plants
that have been erected are failures in that they have cost
the cities that have built them more money to operate
per light than the local companies offered to give them
light of equal service for. It is not in the province of
this association, nor is it in the province of the central
station manager whose station and whose property is

jeoparded by this municipal ownership idea, to attack
the manufacturers of apparatus or to directly look to the
manufacturer of apparatus for the cure of the threaten-
ing disease. Municipal ownership is a fallacy, a fad,
an idea, whatever you may choose to call it, that exists.
We as manufacturers, or the association as a body, or
central station men as individuals, cannot prevent the
existence of the municipal ownership idea. We must
face the fact that it exists. What then is the method to
be employed to protect our property? Not by boycott-
ing or attacking the manufacturers, because the manu-
facturers are in a much different state to-day, and the
art is in a much different state to-day, than five or 10
years ago. A city wishing to buy a plant usually wants
arc lights. In that case it can get bids from but three
companies, the Brush Electric company, the General
Electric and ourselves. If it wants incandescent lights
then, of course, we must include the Westinghouse com-
pany, and I am sure that prices on apparatus are such,
and the profit in our busiuess is so small, that we cannot
afford to do anything that is so diametrically opposed to
the interests of our various organizations as to sell to any
municipality that is going to deprive us of the revenue
from the central station men. Now instead of taking
that position, if you will face the municipal idea first,

you will do well. How should it be managed? By do-
ing exactly what this committee has done, obtaining the
information that will prove to city councils that when
you offer them electric lights at a fair price, they can-
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the owners of the same shall have been remunerated as
herein set forth.

Second -That honorable manufacturers will not sell

to municipalities until these steps have been taken, and
central station men cannot afford to deal with manufac-
turers showing themselves thus dishonorable.
Third—That if we cannot show to municipalities that

the business is unprofitable to a city, including of course
the item of taxes, lost interest on investment, deprecia-
tion, etc., then we should be silent.

Discussion.

Mr. Doherty: In regard to obtaining the co-opera-
tion of the National association, I would say that I wrote
to Mr. Nichols, the president of the organization, after

our meeting at Marinette, and told him that the associa-

tion had taken up this matter and had appointed a com-
mittee to gather facts, figures, etc., and suggested to him
that we do our work jointly. He wrote back signifying

a willingness to co-operate, but later on he came out
point blank and said that unless I joined the association

I could not have the reports. I agreed to join the associ-

ation and called his attention to the fact that it would be
probably better, as the amount of funds I had to spend
on this work was limited, to apply the cost of the initia-

tion fee in the National association, $25, in doing the

actual work; but I said, however, that we wanted the re-

ports, and if we could not get them any other way I

would join the association. I sent my application in

and they wrote back and said that it would stand in the

name of the Wisconsin Gas & Electric company. I then
withdrew my application and told them I did not want
it to stand in that name, but that if Mr. Baker, presi-

dent of the association, was willing, I would apply for

membership for the Northwestern Electrical associ ition

and pay for that membership. I wrote to Mr. Baker;
he objected, and so the matter was dropped there.

W.
J. Buckley: I have been identified with the

Fort Wayne corporation ever since it was started, and I

am very glad indeed of an opportunity now to say that

the Fort Wayne Electric corporation as well as myself
take the position that municipal ownership is a fallacy

not afford to establish their municipal plant. Now how
to get at that in the readiest manner, is the question.

The first thing that is almost invariably overlooked by
every central station manager—not by all, but by almost
all-— is the fact that he does not cultivate the council.

That is the first thing to do. He forgets, or does not
know, that it is just as essential for him to become ac-
quainted with every member of that council, to be a
good fellow with them and to use every means in his

power to abtain a standing with them similar to what
Mr. Grover evidently has in Fond du Lac. He says
that he goes to a man who intends to wire a building,

and says, if such is the case, that the wiring is not right

and the man does not put it in. Now, if you come to

your councilmen fortified with this very information
which the committee has been collecting, the council-

men, being fair minded, will pay a fair price rather than
adopt a business proposition for the municipality that

you can prove is not a good one. Now Massachusetts
has set the best example of any state in this Union for

the handling of this question. The various central sta-

tion managers there combined, formed a purse, sent

their representatives to the Legislature, and the Legis-
lature enacted a law providing thatany municipality that

wishes to operate its own electric lighting plant must
first receive and consider the proposal of a local com-
pany for such parts of its equipment as may be applied to

a city plant. If it refuses the proposition because the

price is not right, the city selects an arbitrator, the

central station man selects an arbitrator, and those
two fix the price which the municipality is compelled by
this statute to pay the local lighting company. Now the

same plan, I think, should be followed here. I think

this association should appropriate first enough money
for this committee to obtain the necessary information
so that it can absolutely prove to the aldermen that

when they have offered a fair price the city cannot af-

ford to install its own plant. If there is any other

reason, if it becomes a personal fight, of course it must
be governed by local conditions. After this appropria-

te
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Much suffering and hardship resulted from the recent

severe weather especially in the West and Northwest.

The experience emphasized the necessity of furnishing

protection for motor and gripmen on electric and cable

cars. Vestibules are provided in many places, and while

they may not give absolute and complete protection they

afford shelter in a measure at least from the penetrating

cold. Some such contrivance should be insisted upon

in every northern city. To require men to expose

themselves to positive suffering in order to earn a living,

when protection can be afforded, is simply barbarism and

should not be tolerated in any .civilized community.

On another page this week is presented a compre-

hensive report of the discussion on the subject of

"Municipal Ownership" at the Milwaukee convention of

the Northwestern Electrical association. The reports

of Messrs. Doherty and Colrnan and the comments of

Messrs, Buckley, Schuette and Pearce may be taken

as a fair indication of the views entertained by

the members. Mr. Buckley, it will be noticed, depre-

cated any organized movement against corporations

that sold apparatus to city plants, although he professed

to be in sympathy with central station managers and

opposed to municipal ownership. There can be no

doubt that the views of the great majority of members
were expressed by Mr. Doherty when he said: "All ad-

vocates of municipal ownership must be regarded as the

natural enemies of central station men and others who
desire the welfare of the business as a whole." It is
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not to be wondered that the discussion at times assumed

a tinge of bitterness, when the experience of Mr. Pearce

and others is taken into consideration. In view of all

the facts in the case it must be admitted that the discus-

sion was exceedingly mild in tone.

Legislative action will be sought by the anti-Bell

forces in Illinois to require the Chicago Telephone

company to give city connections to independent com-

panies operating throughout the state. At the present

time, it is claimed, the Central Union company alone of

all the telephone companies doing business throughout

the state is given connections over the Chicago com-

pany's system. A bill has been prepared which declares

all telephones, whether leased, owned or operated by

individuals, copartnerships, or corporations, to be com-

mon carriers. It is directed that every telephone com-

pany shall permit any other person or corporation oper-

ating a telephone line to connect with its wires by any

device or system commonly used for local or long-dis-

tance telephones, and shall receive and transmit all

messages that may be offered by the connecting com-

pany, and shall repeat or cause to be repeated as many

times as may be necessary to a proper and distinct de-

livery of the message. It is provided that any person or

corporation desiring to connect with the telephone wires

of another person or corporation may do so by giving

five days
1

notice and paying the expense of making the

connection. Rates of compensation are provided tor

nnd many other details arranged. This is said to be in-

tended as the opening wedge to be followed by other

legislative action in the same line. A well organized,

aggressive warfare upon the Bell companies is promised

at Springfield this winter.

If the provisions relating to public franchises sug-

gested by the Greater New York commission are in-

corporated in the charter of the enlarged municipality,

the example will have considerable influence upon other

cities. Under the proposed arrangement no more grants

in perpetuity to street railway companies shall be made

by the city. Twenty-five years was fixed as the limit of

time that all of them shall run. Franchises for street

railways will be sold at auction as now, but the pur-

chaser must bid with an understanding that at the end

of 25 years the city may take the property and operate

it. In event that the city does not elect to take the

property the purchaser will know that the lease may be

renewed for another 25 yeafcs, when the city will again

have the right of taking the road or leasing it. In case

the city decides to operate the road it will not confiscate

the properly, but it will pay a fair valuation to be de-

termined by a method set forth in the original terms of

sale, and in case of renewal of lease, the railroad will

not secure the privilege of continued operation of the

road on the original terms. Increased payment for the

privilege will be insisted on. Just what amount will be

received by the city in case of a renewal of franchise

will be determined by the increased value of the priv-

ilege. Vested rights of existing railways cannot be

affected by this new arrangement. It would seem as if

the fact that the street railroad company had contributed

to the increased valuation of the franchise and of the

property in the district through which the road passed

should relieve it from additional burdens proposed by

this section of the new charter.

The contract for the fire-alarm boxes for the city of

Chicago which has been the subject of much interest in

electrical circles for several weeks has finally been

awarded upon the recommendation of John P. Barrett,

and, as might be expected under the circumstances, the

highest bidder secured the prize, as it was the company

in which Barrett has shown so much interest. Under

the terms of this contract the successful bidder is al-

lowed $4,100 more than the price at which another com-

pany agreed to furnish apparatus guaranteed to be equal

in every respect to that adopted. It is also claimed, and'

has not been denied, that the same style of boxes as

that adopted by the city of Chicago has been furnished

by the same manufacturer to other cities at much lower

figures, notably Cleveland, which recently purchased 10

boxes at $50 each.

The action of the city electrical department in this

matter is not a disappointment to this journal, as it is

in keeping with the record of the present administration

and very clearly illustrates the boldness that marks

many transactions of a similar character at the city

hall. This time, however, Barrett was caught fairly

and squarely, as is clearly shown in the detailed account

of the transaction which is presented on another page of

this issue, and the only course left for him was to put
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the deal through in a brazen manner, which he adopted.

It will be observed that he attempted to divert attention

from himself and shift responsibility by getting the

mayor to directly sanction the action of the department,

but that scheme will not be allowed to succeed and Bar-

rett may as well understand that no more con-

tracts will be awarded through his department

without full publicity being given the details of

the transactions. Furthermore, the new mayor of

Chicago will have an opportunity before election

to declare whether he favors fair competition in the

city electrical department and whether he will insist

upon compliance with the spirit and the letter of the

law. Interest in this subject has now spread beyond

electrical circles and Barrett may find that the general

public will not be as lenient with him as the electrical

interests have been. The Chicago Record has taken

up the investigation and it deserves special commenda-

tion for the course it has taken in exposing the methods

employed in Barrett's department. Can Barrett dismiss

the Record's arraignment of his administration by ac-

cusing that journal of being actuated by spleen, personal

hostility and malice? Or will he realize that the lines

are closing in about him, that opposition to his high-

handed and disgraceful methods is growing daily and is

becoming more and more determined, and that he can no

longer dismiss grave charges by assailing the character

and motives of those who exercise only their undoubted

right when they criticize an unworthy public official?

What is the Cosmopolitan Electric company going to

do? What are its plans? Who areits backers? These

questions have been asked frequently since announce-

ment was made in the WesternElectrician of the prog-

ress already made by the company in its preparations

to take advantage of the valuable franchise which it

possesses. The project has been regarded with suspicion

ever since the ordinance granting it such unusual privi-

leges was first proposed in the Chicago City Council.

The granting of this franchise raised a storm of opposi-

tion and Mayor Hopkins was denounced for approving

it. There was considerable discussion at the time of the

alleged plans of the promoters of the project. Many
schemes that were then pending, including a new tele-

phone system, were thought to be in some way connected

with the Cosmopolitan deal, but as none of these materi-

alized interest in the ordinance soon ceased and the en-

tire subject had passed from the public mind when the

application to the commissioner of public works for

permission to build conduits in the streets of Chicago re-

vived interest in the affair. Then it was learned tha

the company had already secured the use of the con-

duits of the West Park commission and had already done

considerable work along the boulevard:; of the West Side.

When the facts relating to this transaction became pub-

lic, if must be confessed that confidence in the company
was not restored. The belief gained ground that the

enterprise was really another attack upon established

corporations and that the activity thus far shown was

merely for the purpose of making the company now oc-

cupying the territory absorb the new company.

On the other hand the men interested in the project

claim that it is a legitimate enterprise and that it has

ample financial backing. They point to the fact that

the company has already invested at least §200,000 in

material and labor for underground construction, and

that it is prepared to extend its system throughout the

business district of the city and establish a power plant

as soon as the commissioner of public works will allow

it to complete its work of establishing an underground

system. The company has not been obliged to borrow

money or issue bonds, and all who have had any dealings

with it seem to be perfectly satisfied with the financial

standing of the corporation. It is admitted that the

owners of the Ogden gas ordinance are behind the Cos-

mopolitan company, and this is not considered detri-

mental to the project, as the Ogden company is carrying

out the provisions of its franchise, and to-day, according

to its officers, is supplying more than a thousand con-

sumers on the North Side. The Cosmopolitan company
says it has already received applications from many res-

idents and business men on the West Side for electric

lights, and that there is a real demand for its service.

Heretofore, it is claimed, the territory which it proposes

to occupy—the West Side—has in a large measure been

disregarded by the local Edison company, as the latter

was fully occupied with its down-town business. It

most be admitted that the new company, despite the sus-

picion with which it has been regarded all along, is now
considered an important factor in the electrical busi-

ness of Chicago. Further developments will be awaited

with interest.
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Barrett's Methods Exemplified.

Readers of the Western Electrician who have fol-

lowed the situation brought about by the recent bidding

on the fire-alarm contract in Chicago, as detailed in this

journal, and who are acquainted with the character and

hardihood of John P. Barrett, will not be surprised at

the news that he has reported to the fire marshal in

favor of accepting the bid of the Police Telephone &
Signal company for fire-alarm boxes at Sioo each, re-

jecting the bid of the United States Fire & Police Tele-

graph company of $45 for each box. As has been

pointed out, the acceptance of the lower bid for the 75

boxes would have meant a saving of $4,125 to the city of

Chicago. There should be a very good reason for spend-

ing such a sum of money, but the truth is that dozens of

fire department officials in other cities testify that

the United States box is equally as good as the Game-

well box, so that Barrett brought about a sheer waste of

$4,000, to use no harsher term. He is believed to be

interested in the company which he favors, in his official

capacity, to the extent of $4,000, and he screens him-

self behind the report of the superintendent of the city

repair shop, who invented and sold to the Gamewell

people the device in their box on which he passes and

which he pronounces to be worth $55 for each box in

which it is used- The situation is shameful, and it is

evident that the Western Electrician is not alone in

thinking so, for the Chicago Record, the cleanest and

most independent newspaper in thecity, devotes columns

of space to the matter in its issues of January 30th and

February 2d. On the former date the Record said:

Prof. John P. Barrett, -superintendent of city tele-

graph, sent to Fire Marshal Swenie yesterday a report

on the inspection of sample fire-alarm boxes submitted

in the recent proposals for 75 boxes. He recommended
that the bid of the United States Fire & Police Tele-

graph company, of $45 a box, be rejected, and the bid of

the Police Telephone & Signal company, of $100 a

box, be accepted. The latter company is western agent

for the Gamewell Fire-alarm Telegraph company of New
York, and bid on the regulation Gamewell box. Marshal

Swenie intended yesterday to award the contract accord-

ing to the recommendation.
The city has never used any alarm boxes except those

manufactured by the Gamewell company, and has paid

$100 a box. Rival companies have been prevented from

bidding on contracts by the specifications drawn by

Prof. Barrett and Marshal Swenie. These have usually

called for a Gamewell box or an exact duplicate.

The recommendation of Prof. Barrett is based on a

report made by Jacob F. Mehren, superintendent of the

city repair shop, who made a personal test of the sam
pies. The Barrett and Mehren reports both say that the

chief superiority of the Gamewell box lies in the device

for protection against lightning and high-tension cur-

rents from trolley wires and other crossing circuits.

This device was invented by Superintendent Mehren in

1893, and the patents assigned to the Gamewell com-

pany by him before they were finally issued. They are

the only unexpired patents on the Gamewell box. The
patents are as follows:

Nos. 494,786 and 494,787, April 4, 1893. Automatic

cut-out for electrical signaling. Jacob F. Mehren, as-

signor to the Gamewell Fire-alarm Telegraph company,

New York and Chicago. Filed February S, 1892.

Prof. Barrett himself has been intimately associated

with the Gamewell people during the last 13 years. He
organized the Police Telephone & Signal company, for

the purpose of furnishing the police patrol boxes used

by the city. This company has another bid in for 25

patrol boxes at $75 a box. The Gamewell company has

lately secured a controlling interest in the local com-

pany, and Prof. Barrett has sold many patents to this

companv.
The Mehren patents cover only the particular form

of cut-out used in the Gamewell box. It is a combina-

tion of cut-out, telegraph key and lightning arrester.

James W. Johnson, western agent for the United States

company, which is a Boston concern, claims that his

boxes have a lightning arrester which has proved supe-

rior to the Mehren device in cities where the two forms

of boxes have been, used together. Reports received

from various municipal authorities through the country

are said to sustain his claim.

The decision of Prof. Barrett favoring the Gamewell

box was expected, since the department from the first

showed a disposition to shut out competition in the bid-

ding.
w * •

In addition to what he claims is the inferiority of his

rival patent, Mehren criticises the general workmanship

of the United States box. One serious defect, he says,

is in the aparatus for pulling the box. This, he says, is

not reliable. Agent Johnson, in order to satisfy the de-

partment officials, and meet the specifications as nearly as

possible before submitting his sample, had his regular

apparatus changed, and the exact Gamewell apparatus

put on so that the sample in this respect is identical

with the Gamewell box. Prof. Barrett, in his recom-

mendation, speaks at length of the necessity of having

reliable boxes at any cost, and declares that the Game-

well has the most efficient protection known against high-

tension currents in the" lightning arrester and test key

switch. Marshal Swenie declined yesterday to allow

the publication of the reports.

On Saturday Chief Swenie said that he had referred

the whole matter to the mayor, including the reports of

Mehren and Barrett. He says that he is not an electri-

cian and is not in a position to dispute the correctness

of the finding of the superintendent of city telegraphs.

However, on Monday the award was made to the Police

Telephone & Signal company, thereby entailing a need-

less expense of $4,000 on the city and showing very con-

clusively the rottenness of the methods of Barrett's de-

partment and the culpable negligence of the mayor.

Mayor Swift is said to have rejected a proposition to

have the sample Gamewell and United States boxes

tested by a commission of distinguished experts and their

respective merits fairly determined. James W. Johnson.

western agent for the United States company, stood

ready to turn the check of $500 which he deposited with

his bid into the poor relief fund, if such a commission

should decide that his box was inferior to the favorite

of the fire department. Mayor Swift declined to make
an appointment, the Record says, pleading that he had

no acquaintance with electricians outside of the fire de-

partment.

Notwithstanding Swenie's statement of Saturday that

he had turned the whole matter over to the mayor, the

latter is reported in the Record as saying on Monday
that Swenie told him that the use of the $100 dollar box

instead of the $45 box would save money to the city.

Swenie, of course, refers to Barrett as his authority,

while the bold "professor," the head plotter, tries to

screen himself behind his repair-shop superintendent.

It is a very pleasant state of affairs for the taxpayers

of Chicago to contemplate, and the uncontroverted fact

that Gamewell boxes are sold in other cities for $50

each adds to the charm of the situation.

Ordinance for Trolley Conduit Roads in

Chicago Accepted.
If appearances are not deceitful, Chicago will not be

far behind New York in the introduction of trolley con-

duit electric railways. The ordinance granting the

right to the General Electric Railway company to use

many South Side streets for this purpose, which had

passed the council on January 25th, as noted in the West-
ern Electrician last week, has been amended accept-

ably to the mayor and the council, and was accepted by

the company on February 1st. To adapt a recent cam-

paign aphorism to the situation, everybody is pleased

but the people. The General Electric Railway com-

pany has surrendered its right to the overhead trolley

granted in the first ordinance, passed in January, 1896,

and agrees to confine its electric construction to the un-

derground system, except upon unimproved streets, and

to abandon the overhead system within two years

after the improvement of a street. The compensation

which the mayor secured to the city will run as follows:

For the first five years, nothing; for the second five

years, five per cent, of its gross receipts from the car-

riage of passengers; for the third five years, 7^ per

cent., and for the last five years, 10 per cent. The

agreement provides for transfers on all lines authorized

under both ordinances; for the use of grooved rails; that

the company shall not couple more than two cars in a

train, and that the cars shall be furnished with some

reasonable device to protect the motormen in bad

weather.

Chicage Electrical Association.

The winter and spring announcement of the Chicago

Electrical association, just issued, gives the following

list of papers to be read before the organization:

February 5th, "The Telephone Situation," by W.
Clyde ]ones.

February 19th, "Vacuum Tube Lighting," by M. A.

Edson.
March 5th, "Electrical Resonance," by Kempster B.

Miller.

March 19th. "Cable Testing," by Geo. D. Hale.

April 2d, "Requirements of High Speed and Heavy
Electric Traction," by Hayward Cochrane and E. J.

Swartout,

April 16th, ' 'Arc Lighting in America and in

Europe," by C. Wiler.

May 7th, "Direct Current Transformers," by C . H
Thordarson.

As is customary in this association the season's work

will be closed with a banquet. This year the event will

take place on May 21st.

Cause of Tanning of the Skin by Ront-
gen Rays.

By W. M. Stine.

A case of tanning has recently occurred in the labora-

tory of the Armour Institute of Technology which is of

especial interest at this time, when so many persons are

recording effects of Rontgen tubes on the skin, and
ascribing these to such various causes. An attempt was
made to pierce a heavy plate of cast-iron with the elec-

trical arc. The experimenter fastened the carbon rod

in a short holder and grasped this with his hand, pro-

tecting it from the heat by a piece of asbestos mill

board. He protected bis eyes with colored glass, but

took no precautions to screen the face from the light.

Two holes were pierced through the iron, and the heavy

current employed made a most brilliant arc, and this,

due to the incandescent iron, was usually blue, and
by inference emitted powerful ultra-violet light

The exposure to this light did not last quite three min-

utes. Within 24 hours the face grew red and inflamed,

the effect being similar to that produced by long ex-

posure to the Rontgen rays. The case " has gone

through all the phases of a bad sunburn, and the skin

finally peeled off.

A distinction should be made between mere sunburn
and superficial inflammations. In the one case the dermis

only is effected, while in the other the subcutaneous tis-

sues are involved. This latter may result in suppura-

tion and usually a blister forms. Both the blister and
tan can be produced by the sun's rays, and, as has just

been shown, by the rays of a strong arc light. The
cause here is certainly not chemical, but rather due to

ultra-violet light waves.

The proposition that the effects following exposure to

the Rontgen tubes are due to ozone or oxide of nitro-

gen formed on the body is at variance with the well-

known action of this active form of oxygen; its peculiar

property is to bleach rather than to tan. Besides, there

is no experimental evidence that ozone is so produced.

It is present in the air when tubes are powerfully ex-

cited, but there is no reason why it should not equally

affect the operator and patient.

The more probable explanation is to attribute such

skin effects to the action of ultra-violet rays, which, ex-

periment has shown, occur associated with the produc-

tion of Rontgen rays when a focus tube is excited.

Chicago Electrical Men's Banquet.
Invitations have been issued for a banquet of the

electrical men of Chicago at the Union League Club on

Wednesday evening, February 17th, at 6:30 o'clock.

The affair is in charge of a committee composed of B. E.

Sunny, Charles A. Brown, Samuel Insull, W. H. Mc-
Kinlock, Angus S. Hibbard and F. B. Badt. Every
interest in the electrical industry will be represented at

this affair—and it is proposed to have a number of

speeches upon subjects of general interest to the trade.

The committee found difficulty in preparing its list of

persons to whom cards should be sent, and it desires to

have the names of any who may have been overlooked

forwarded at once to F. B. Badt, 1215 Monadnock build-

ing, in order that cards may be sent in season. The ar-

rangements for the after dinner speaking and other fea-

tures of the gathering are not yet completed, butit is ex-

pected that they will be ready for announcement shortly.

The dinner will be served in the tower room of the

Union League club house. The price of tickets has

been placed at $7.00.

It is believed by the promoters of the affair that it

will have the effect of bringing together the several ele-

ments of the electrical industry of Chicago and have

them work in harmony. It is pointed out that there has

been no gathering of electrical men of this kind in Chi-

cago since the disbandment of the Chicago Electric club.

The Savannah (Ga.) Traction company has been re-

organized, with Herman Myers, president; J. H. Fall,

vice-president, and T. G. Reid, secretary and treasurer.

The new company will make extensive improvements

by the erection oi a new power house, etc. The amount

of new stock is to be about $50,000.

Telephone News from the Northwest.
[From the Minneapolis correspondent of the Western Electri-

cian.]

Allan Tompkins contemplates establishing a tele-

phone exchange and electric light plant at Minot,

N. D.

The city of Worthington, Minn., and the telephone

company are at outs, and telephone communication there

is likely to be delayed some time. The wires are con-

nected through the town but the local exchange is not

put in. The location of the poles is the point of differ-

ence; the company wants to put them on the main

street and the council wants them in the alleys.

The Buffalo Center, la., Telephone company has in-

corporated and will put in an exchange at once.
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The Enclosed Arc Light. 1

By.L. B. Marks.

Part I.

The unprecedented industrial utilization of the en-

closed arc light in America during the last two years

has aroused the attention not only of American electri-

cians and engineers, but of scientists the world over.

Although some of the earlier inventors in this field

achieved a modicum of temporary success, every attempt

to introduce the enclosed arc lamp commercially event-

ually met with decided failure.

Before going into the details of the subject or pre-

senting a sketch of the earlier history of the art of en-

closed arc lighting, it may not be amiss to point out the

characteristic distinction between the ordinary arc and
the enclosed arc. The ordinary arc, commonly known
as the open arc, is generally enclosed in a globe more
or less tight at. the top and bottom. This is also the

case with the enclosed arc. In the former, however,
(he arc depends for its efficient operation upon an ex-

cess of air or oxygen -bearing gas, while in the latter

provision is made for the partial or total exclusion of

the atmosphere. With this preface I shall now revert

for a few moments to the earlier forms of enclosed arc

lamps.
Historical Sketch.—The history of the art maybe

said to date back to about 1846, when William E. Staite

first produced an enclosed lamp in which one carbon
was supported on a rod passing through an air-tight

bushing into a globe, and the other carbon mounted in

a tube projecting through the base of the globe, and fed

by a rack operated by clock-work- In this lamp the arc

was struck by pushing the carbons apart by hand. At
that early date Staite pointed out that "the more rari-

fied or deoxygenated the air around the point of ignition

is, the more continuous and brilliant the light; hence,

may be deduced the propriety of enclosing the elec-

trodes in a vessel of small dimensions hermetically

sealed from the external atmosphere, but with a valve

in it for the escape of the included air when the expan-
sion begins to exceed those limits which experience may
show to be compatible with the safety of the apparatus."
About a year later Staite improved this lamp in vari-

ous details. Instead of springing the arc by hand, it

was done automatically by an electro-magnet. The arc

was enclosed in an air-tight globe and the regulation

effected by electro-mechanical means.
After Staite's experiment there followed a period of

inactivity in this line, and it was not until the '70's that the

work was again zealously taken up. In 1878 F. H. Varley
brought out a lamp containing an air-tight chamber in

which carbon powder was allowed to fall from one elec-

trode to another as from an hour glass, the carbon being
heated to incandescence in transit. The mechanism of

the lamp was so arranged that the carbon, after falling

through the arc space and becoming incandescent, was
again returned by suitable carriers to go through the

same operation. In 1879 George G. Andre devised an
electric lamp in which the carbons were enclosed air-

tight in a large globe, no provision having been made
for egress or ingress of gases. The oxygen of air in the
globe gradually combined with the volatilized carbon,
when the lamp was in operation, until finally the elec-

trodes burned in an atmosphere consisting largely of

carbon gas.

About this time there was considerable activity in the
production of enclosed arcs of a-different type, viz., the
semi-incandescent arcs. In this form, the carbons or
other electrodes, as the case may be, are in imperfect
contact, the point of juncture being heated to a state of

incandescence when the current is passed. Such was
the lamp of Brougham, in which the carbons were en-
closed in a receptacle from which the atmosphere was
excluded; no arc was sprung in this lamp, the light ema-
nating from the incandescent points. Following closely on
this, in the year 18S0, Andre and Easton produced a lamp
similar to the older type already described, but differing

from the latter in that the movable carbon was main-
tained in contact with the negative in a closed chamber,
and was fed upward as the carbons burned away, the
feed being effected by a weight released by a magnet
acting on a friction disk. The same type of lamp is also
described by Hedges, who substituted a metal disk for the
negative carbon, the positive carbon feeding and con-
tinuously bearing against this metal disk, and heating
the joint to incandescence.
The well known lamp of Werdermann, which was

brought out in 1882, is another type of the typical incan-
descent arc. In Werdermann's lamp the carbons were
enclosed in an air-tight globe. A thin carbon pencil was
propelled against a large negative electrode by a spring;
the pencil passed through a block of magnesium or other
refractory substance, and a considerable length of the
electrode between the block and the contact was ren-
dered incandescent. After the lamp was started the
oxygen contained in the globe quickly combined with the
carbon, the residual gases thus consisting of nitrogen
and carbonic oxides. Among other lamps of the same
type, in which no true arc was sprung, were the earlier
forms of Janson in 1875 and Scott in 187S, and subse-
quently those of Rapieff, Nordenfeldt, Pilleux and Ques-
not.

The record of development between 1880 and 1884
shows that a number of lamps of the enclosed type in
which a true arc was sprung were produced. The princi-
pal ones were that of "Varley, in which the arc was en-
closed in a glass globe or shade filled with carbonic an-
hydride, or hydrogen, or dried nitrogen; those of Wal-
lace, Brewer and Menges; that of Beardslee, in which
the arc was enclosed in a small globe, air-tight at the

1. Read before the SociSte" Internationale des Electriciens at
Paris, France, January 20, 1S97,

WESTERN ELECTRICIAN.

bottom and having a contracted neck at the top through
which the movable carbon passed; that of Baxter, in
which the entire lamp mechanism was enclosed air-tight,
provision for the egress of heated gases under pressure
being made by suitable valves connecting the enclosure
with the outer air; and that of Short, similar to the last.

Besides these, there were several others, differing from
those cited only in detail.

The Enclosed Arc in America.—In America the first

attempts to utilize the enclosed arc in commerce date
back to the early '8o's, when Beardslee produced an en-
closed arc and Wm. Baxter experimented with long-
hour enclosed lamps. Baxter's experiments and tests
covered a period of years, but resulted in failure. From
time to time other inventors took up the subject, but as
the ground covered by them differs very little from that
of earlier efforts, it will not be necessary to dilate here
upon the various schemes attempted since the original
presentation of the Beardslee and Baxter lamps respec-
tively. This brings us to the time when Howard took
up this line of work in conjunction with me about five

years ago. Most of you are familiar with the tests re-
ported by me at the International Electrical Congress at
Chicago in August, 1893. This paper was hastily prepared
to present a subject which, in the opinion of those who
had witnessed the trials, was deemed worthy of the fullest

description possible at the time. The arrangement of
parts disclosed in the lamp referred to in the paper at
Chicago was rather unique in some details, but in princi-
ple did not differ essentially from earlier forms. It was
thought at that time that the enclosed arc would have a
large field on constant current circuits, and an attempt
was made to equip existing lamps with th^ enclosing de-

THE ENCLOSED ARC LIGHT.

-

CLOSED ARC.
•VENTILATED EN-

vice. This device, which was very crude, consisted of
a cylindrical- glass receptacle clamped by disks which
pressed tightly against its upper and lower edges re-

spectively, the lower end being closed air-tight and the
upper end provided with an opening through which the
positive carbon passed. In this equipment the negative
electrode was made of metal. I shall have occasion to

allude to this metal negative later on; also to point out
the prime cause of failure in this as well as' in many
of the other forms of enclosed arc herein referred to.

Subsequently another device was used which consisted
simply of a small bulb fitted practically air-tight at the
bottom and closed on top by a valved cap through which
the upper carbon fed. This appurtenance could be at-

tached to any arc lamp. The negative electrode was in
this case made of carbon A circuit of lamps of this

type was tested in the winter of 1S93 and early part of
1S94 at Buffalo, N. Y. The report and discussion of the
tests were published in the electrical-journalsat the time, '

also in the transactions of the National Electric Light
association, Washington, D. C, convention, 1894.
We come now to the ventilated enclosed arc, Fig. 1,

which was devised by me a few years ago and described
in some of your technical journals. You will note from
the cut presented herewith that the enclosure is pro-
vided with means for directing the path of the ingress of
air and egress of gas. You observe that the bulb is

pressed tightly against a practically air-tight bottom and
is closed at the upper end by a bell-shaped cap or plug,
wherein resides the novelty of the equipment. This
plug is made of metal and is shaped so that the rim is

brought closely adjacent to the exterior wall of the en-
velope, thus providing a narrow annular passage for the
outside air into the envelope by means of which the en-
tering air is highly heated in transit before reaching the
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interior of the bulb. You will also see that the tubular
opening through which the upper carbon feeds is con-
ical in shape, the opening at the top being only a little

greater than the diameter of the electrode, so as to per-
mit a free feed of the latter and afford an obstructed
egress for the gases from the envelope. As the closure
touches the glass only at four points, shown in the draw-
ing, the tendency of this arrangement is for all egress to
take place by way of the central tubular opening and of
ingress by way of the bell-shaped chamber. In other
words, the convection currents naturally formed by the
heat of the arc are taken advantage of to secure a steady
and uniform circulation of oxygen-bearing gas in the
enclosure. By the use of this equipment the life of the
electrodes was prolonged three or four times, the lamps
being operated on a constant current circuit under prac-
tically the same conditions as to current and voltage as
the open arcs. In practice it was found that the venti-
lated enclosed arc had many shortcomings and could
rarely be operated under favorable conditions on com-
mercial circuits.

The next step in the development of the enclosed arc
light gave us the method and devices which are in suc-
cessful use at the present time. Before taking up this
branch of the subject, I shall submit to you a short re-
port of life tests and experimental investigations, made
with the old equipment which I have already shown you.
The length of cylinder used was 16}^ centimeters over
all, the diameter of body 7% centirneters, and the ca-
pacity five-eighths liter. The memoranda on effect of
introducing various ingredients into the carbons and on
the influence of different gases on the arc are digested
from elaborate notes and observations and are given
rather with the idea of recording the general results
than analyzing the details of each experiment. I shall
also refer to other phenomena observed in using this
cylinder, especially that known as "building" of the
negative electrode.

Life Tests; Cylinder zvilh Valved Cap.—In the first

of the tables given below the comparative measurements
are recorded showing the life of the upper and lower car-
bons respectively for different sized openings in the me-
tallic cap or plug. It will be noted that in the first test
the diameter of the opening in the plug is only a shade
greater than that of the upper carbon; in -next to the last
test the diameter is 6.35 millimeters larger than that of
the carbon, while in the last test the plug is removed
from the cylinder. As is very natural, the life decreases
rapidly as the opening is enlarged, but, as shown in the
tests, does not necessarily vary directly with the size of
the opening. In each of the tests recorded the arc was
started at a point slightly higher than the center of the
bulb. It will also be seen that the life of the negative
decreases much more rapidly than that of the positive,
as the ingress of oxygen into the enclosure is increased.
Thus, when the positive carbon fitted tightly in the
opening in the plug,

life(-J-) 2.222
= = 21.78.

life (—) .102
When the diameter of the opening in the plug was 6.35
millimeters larger than that of the carbon, the excess of
oxygen due to enlarged opening attacked the negative
vastly more than the positive, resulting in

life (+)_ 2.753^

life(-) . 534

~

TABLE OF LIFE TESTS.

Cylinder with valved cap; carbons, n.ir millimeters
in diameter.
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TABLE OF LIFE TESTS.

Cylinder with valved cap; carbons ir.n millimeters
in diameter, mean current, eight amperes; mean arc ten-
sion, 63 volts.

Position of arc in cylinder.

Mean

length

(—

)
carbon

(in
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meters.) Consumption

of
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)

carbon

per

hour

(in

milli

meters. Consumption

of
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)
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per
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158.75
140.97
123.19

95.25
66.12

2.362
2.921
3.683
3-073
4-825

.266

.266

• 393
.660

.965

When the plug was omitted the disparity became still

greater and

life (+) r 1.556

life (— ) S.077 '

In the second table I give the results of life tests in
which the position of the arc was shifted from the extreme
upper part to the extreme bottom of the cylinder. It will
be noted that in the first test the negative was 158.75
millimeters long, while in the last it was only 66.116 mil-
limeters long. As the arc shifts in position from the top
toward the bottom of the cylinder the life of the carbons
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decreases. This is due to the strengthening of the con-
vection currents as the negative burns away and conse-
quent increase in admission of oxygen.

Influence of the surrounding atmosphere and of
the constituency of the electrodes.—First—Hydrogen;
introduced through a hole in the positive carbon; tests
made through range of six to n amperes and 60 to 77
volts at the arc, voltage of he mains being practically
constant and equal to 120. There was only a slight
variation in the length of the arc throughout this
range, the maximum length being 2.36 millimeters
and the minimum 1.65 millimeters.. Thus it will be
seen that the presence of hydrogen tends to increase
the resistance of the arc greatly, thereby shorten-
ing it to about one-sixth its normal length in carbon gas,
for the same current and voltage. The arc is also un-
steady, and the light cut down to a large extent. It may
be noted here that when moisture has settled in the bulb
or carbons of an ordinary enclosed arc, there is a ten-
dency toward reproduction of the above conditions, Lhe
arc in such a case being very short and unsteady at start
and remaining so until the moisture has been dissipated.
Second—Iodine; tincture of iodine placed in a small

glass immersed in sand in bottom of cylinder. Current
ranged from 5.5 to 8 amperes in different tests; voltage
of arc from 70 to 75; voltage of mains 120; minimum
length of arc 2.79 millimeters, maximum 3.17 millimeters.
It will be noted that the action of iodine is somewhat
similar to that of hydrogen, the tendency being to in-

crease the resistance of the arc and thereby shorten the
latter; the effect however is not as marked as in the last

case.

Third —Chlorine; generated in the usual way and ad-
mitted to the cylinder from the bottom through a tube.
Current ranged from 2.3 amperes to eight amperes; voltage
of the arc from Soto 96 volts; length of arc from 6.35
millimeters to 36.32 millimeters. It will be noted that
in this case the results are entirely different than in the
other two. The presence of chlorine reduced the resist-

ance of the arc greatly, so that at 2.4 amperes and So
volts the length was 6.35 millimeters, while at eight am-
peres and 96 volts the length was over 36 millimeters.

Following are some of the results with impregnated
carbons:

First—Sodium carbonate (NaCO
:( ); carbons which had

been soaked over night in a solution of NaCO., gave a
steady arc for two hours at S.5 amperes and 55 volts, af-

ter which for the same length of arc the voltage in-

creased appreciably until the effect of the solution dis-

appeared entirely. The deposit on inner wall of cylin-

der after two hours was thick and had a tendency to crack
the glass. The ordinary foreign and American cored
carbons have sodium carbonate in their cores and give
similar results to the above, though less marked.

Second—Ammonium chloride(NH,Cl); when carbons
were saturated with NH^Cl the arc was over twice as
long at same voltage as in last case. NH^Cl evap-
orated at. a comparatively low temperature, but de-
creases the resistance of the arc and leaves practically

no deposit in the bulb. The lower {-art of the cylinder
became coated with condensed vapor shortly after the
arc was started, but as soon as the heat became intense
enough this formation was dissipated and the glass be-
came perfectly clear. At the end of a four-hour run the
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varied from 44 to 50 volts at S.5 amperes, the arc being
quite steady for almost an hour; there was no appreci-
able coating on the internal surface of the cylinder.
Occasionally a slight greenish hue was noticeable in the
arc.

For comparative purposes different types of carbon
points, all practically alike as to purity, but varying in

granular structure, were tried. The following combina-
tions were tested: First, lamp-black molded; second,
lamp-black squirted; third, gas-black molded; fourth,

gas black squirted; fifth, petroleum coke molded; sixth,

petroleum coke squirted. The results were practically

the same for all structures of carbon.

The tabulated data show that for the same current and
length of arc, the potential difference at the carbon points
will depend upon the surrounding atmosphere as well as

on the constituency, of the electrodes. The fall of poten-
tial from one carbon to the other follows, in general,

the well known law, the major portion of the drop (for

short. steady arc) being from the positive carbon to the

arc stream. There was one experiment, however,
which gave very surprising results and which is deemed
worthy of mention in this connection, as the phenomena
observed seemed to constitute an exception to the rule.

A steel nail was driven into a hollow negative carbon as

a substitute for the core. The sharp end of the nail

projected just above the tip of the carbon. A solid posi-

tive carbon was used. When current was passed there

were brilliant scintillations due to incandescent steel,

followed by fumes which coated the internal wall of the

chamber with a dark reddish deposit of FeO. A molten
steel ball soon formed in the concavity at the tip of the

negative. The length of the arc was between three and
four millimeters, current being from eight to nine am-
peres and the potential difference at the arc varying from
20 to 30 volts. The negative was intensely hot, while the

positive was comparatively cool. The area of the crater

in the positive was about one square millimeteror about
one-eighth of that in the other cases. The arc, ex-

panded in cross-section at the negative and tapering at

the positive, darted from point to point across the pro-

jecting surface of the upper carbon, sometimes jumping
a distance of five or six millimeters to select a path;
meanwhile the negative glowed with constant brilliancy.

The arc always played from the side of the molten steel

ball, the latter often spinning like a top, seemingly in

unison with the arc. The results of this experiment
seemed to indicate an accidental reversal of current,

but subsequent tests showed that no such reversal oc-

curred

New Chicago Electrical Enterprise.

George W. Conover and David E. Goe, who are javor-

ably known in the electrical business of the country, and

particularly throughout the West, have formed the

Conover Goe company of Chicago to deal in electrical

and hardware specialties.

The gentlemen interested in this company bring to it

years of experience in the electrical business, which,

combined with ample capital to carry out their plans of

work, would seem to promise a successful future. Al-
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D. E. Goe.

NEW CHICAGO ELECTRICAL ENTERPRISE.

extreme lower end of the cylinder was slightly coated

with a yellowish green" band.
Third—Magnesium oxide (MgO); MgCO

;t
when used

as a core of the negative carbon is converted by heat to

MgO, CO,, gas being driven off. The C02 is disasso-

ciated at a comparatively low temperature and, a- may
be expected, the voltage necessary for a steady arc is

quite low. For 15 minutes the potential difference of the

arc ranged from 40 to 45 volts with a current of eight

amperes, the arc meanwhile being quite steady; the

area of the crater was about eight square millimeters.

The decomposition of the MgCO., was marked by a

series of slight and almost inaudible explosions. Finally,

a hard bead of MgO was left at the tip of the negative.

This bead was extremely refractory; it did not suc-

cumb to the heat of the arc, but persisted as an

incandescent globule, from which the arc stream

seemed to issue. The potential difference of the arc

though a new company in one sense of the term, the

members of it are by no means new to the central sta-

tions and consumers of the United States. As will be

seen, the business to be carried on is in reality an amal-

gamation of the interests in the western states of several

different concerns under the management of Messrs.

Conover and Goe. These lines of manufacturing have

bsen successfully established for a number of years, but

it is the purpose of the Conover-Goe company to greatly

extend the field of operations and to increase the de-

mand for the output of the factories interested.

George W. Conover is probably as well known to the

electrical fraternity as any man engaged in the business.

He was for many years the buyer for the old Electrical

8l

Supply company. His associations with this company
brought him into personal contact with the leading

manufacturers of electrical and hardware specialties.

The acquaintances thus formed have since been added
to by several years of activity in selling electrical sup-
plies. It is a rare thing to find the qualities of a good
buyer and a good seller combined in one person, but
Mr. Conover's business career seems to warrant the as-

sumption that he has the two talents strongly de-
veloped.

D. E. Goe has been identified with electrical develop-

ment, as he expresses it, ever since he was "knee high

PRESENTATION TO THOMAS R. MERCEIN.—BADGE FROM
CHICAGO MEMBERS OF THE NORTHWEST-

ERN ELECTRICAL ASSOCIATION.

to a duck," having made an application for a patent on
sundry improvements, etc., when only 13 years old. As
he stands about six feet in his stockings, his experience

may be said to cover a period of about 30 years. His
actual work began with the unpoetical occupation of

scooping out telephone post-holes under the direction of

the late Wiley W. Smith. However, he soon realized

that there was more plain truth than poetry in post-poles

and determined to climb up; various promotions brought

him to the position of state superintendent for the South-

ern Telephone & Telegraph company. About this time

electric lighting was claiming a large share of energetic

talent, and Mr. Goe became engaged in the installation of

isolated plants. The fund of practical experience gained

in this occupation has been of invaluable service. In

1890 he made the acquaintance of F. S. Terry and was
asked to assume the duties of advertising manager for

the Electrical Supply company. To this work he ap-

plied himself with a zeal that smacked of dormant news-

paper acumen, and station men were taught through the

advertising columns of the trade press that the Electrical

Supply company was by all odds the biggest thing on deck,

and they also discovered that there was a real funny as

well as a serious side to the station man's daily toil. Al-

most everyone will remember the Electric Spark, which
was published in the interests of the Electrical Supply

company, as they have either laughed or cried over Mr.
Goe's mirthful vagaries. For the last two years he has

been manager for the Central Electric company and has

also directed the advertising work for that concern.

The Conover-Goe company has contracted fcr the en-

tire output of electrical and hardware specialties manu-
factured by the C.H.Dickey To >1 company. Other

lines controlled in western states are made by the Para-

gon Arc Lamp company of Boston, Mass.; the line of

Hartford switches made by the Gibbs Electric & Manu-
facturing company of Hartford, Conn.; porcelain special-

ties, rubber goods and insulated wire made by C. S.

Knowles of Boston, Mass. Other important deals are

about to be consummated and there is no doubt that the

affairs of the Conover-Goe company will at once assume

a gratifying and profitable proportion. The many friends

of the gentlemen interested will wish them all possible

success.

Presentation to Thomas R. Mercein.
Just before the Milwaukee meeting of the North-

western Electrical association a few of the associate mem-
bers from Chicago happened to be discussing the good

work of the secretary of the association, Thomas R. Mer-
cein, when the happy suggestion was made that, as a

token of his friends' appreciation and the great esteem
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in which he was held by those in a position to under-

stand the value of his services to the association, a re-

membrance be presented to Mr. Mercein during the

Milwaukee convention. The suggestion was received

with instant approval, and the idea was quickly followed

up by a number of Chicago's prominent electrical rep-

resentatives, a subscription started, and the outcome

was the presentation to Mr. Mercein of the very hand-

some Northwestern Electrical association badge illus-

trated herewith. In this design, however, a diamond

takes the place of the small incandescent lamp.

James Wolff of Chicago was chosen spokesman for the

occasion, and at the convention banquet in Milwaukee

Mr. "Wolff handed the badge to Mr. Mercein. The

trinket, though small, to quote Mr. Wolff, came "laden

with the best wishes for Mr. Mercein's happiness and

future prosperity from all of the associate members of

the Northwestern Electrical association."

It was quite evident from Mr. Mercein's surprise that

the secret had been well kept. His response was happy

and appropriate.
"

Notable Factory Transmission Plant at
North Tonawanda,

Although the transmission of power outside the limits

oE Niagara Falls is not yet a m^nth old, a large nut and

bolt works at North Tonawanda has been waiting fully

equipped for the appearance of the current for a year.

These works, the largest nut and bolt factory in the

country, are those of Plumb, Burdict & Bernard. At

the time the electrical equipment was under considera-

tion, the question of utilizing Niagara power naturally

arose, andit speaks well for the foresight of the owners

of the works and the equipping company, the General

Electric company, that the three-phase system was

selected instead of the two-phase. The three-phase

system having been chosen by the Niagara Falls Power

company for the transmission of power from Niagara

Falls to Tonawanda and Buffalo, the bolt and nut works

can be operated directly from the transmission line by

simply connecting the necessary static transformers.

the transmission line. All the work, with the exception

of the cold work, starts at the forge shop and passes on

through the various operations until it leaves the finish-

ing shop ready for the market. There is no waste of

labor and time passing material from different points in

the shops. The progress is methodical, each succeeding

operation being set next to the previous one.

Until Niagara power can be obtained, the works are

being operated from their own generating station, which

the other about 20 inches. Through the space between

each pair of channels, pass long bolts which support the

hangers for the shafting and allow of a ready rearrange-

ment at any time. This method is adopted throughout

the shop. The forge shop contains five 20 horse power

General Electric induction motors, four driving the

shafting and one operating a blower. The shafting is

divided into four sections, and each one is belted to one

of the induction motors. The driving motors themselves
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DRIVING TOOL MAKING AND OTHER MACHINERY.

will be abandoned as soon as the Niagara Power com-

pany is ready to tap the three-phase lines into the

factory. The generating station is set between the cold

and machine shops in the central building. Steam from

the engine is supplied by three Riter Brothers return

tubular boilers, each of ioo horse power capacity. The
engine is an improved Green of 400 horse power, belted

to a General Electric company three-phase six pole 150

kilowatt 25 cycle generator. The exciter is a three kilo-

watt 125 volt bipolar machine. The switchboard is of

panel type, built up of two panels, one for the generator,

the other for the feeders. The generator panel

carries potential indicator, two current indica-

tors, field switch, main switch and two Carpen-

ter enamel rheostats. The feeder board in

addition to the fuses is equipped with four three-

blade knife switches, each controlling one cir-

cuit and labeled "Cold Press," "Machine Shop,"

"Thread Shop," "Forge Shop," respectively.

are set upon a platform above the shafting in the center

of the shop, and are boxed in. The blower motor, di-

rectly connected to the blower, occupies a platform at

the south end of the shop. The machines driven by

the motors in the forge shop are different sizes of bolt

headers and nut punchers and shearing machines for

shearing the bolt lengths from the rod.

In the cold shop the pointing department is operated

by one 20 horse power motor, set on the floor and belted

to jack-shafts and counter-shafts as necessary. In the

machine shop, lying on the south side of the engine

room, is another 20 horse power motor, also set upon the

floor. It is used to drive a variety of tool-making ma-

chinery, such as planers, milling machines, drills, slot-

ters, shapers, etc. The threading and finishing shop,

400 feet long, is next in length to the cold shop which is

430 feet in length. In it the bolts and nuts traveling from

the other shops are threaded and tapped and put to-

gether ready for the market. This threading and tap-

Fig 1. Three-phase central station.

Fig. 2. One corner of the machine sbop, showing 20 horse power induction motor. Fig. 4. Two 20 horse power induction motors in the threading and finishing shop

NOTABLE FACTORY TRANSMISSION PLANT AT NORTH TONAWANDA.

-The factory of Plumb, Burdict & Bernard is situated

at North Tonawanda, directly on the lines of the New
York Central and Erie railroads, and about half a mile
from the route taken by the overhead wires of the

Niagara-Buffalo transmission plant. It is divided into

three single-story brick shops, running north and south,

the forge being nearest the railroad, the cold shop,
engine room and machine shop lying in the center, and
the threading and finishing shops on the side nearest

The forge shop, where the nuts and bolts are cut off

from the raw rods and bars, is about 360 feet long, hav-

ing the forges and machines set down each side of a

central aisle, along which a track is laid. Above the

machines on each side runs a line of shafting, and in ar-

ranging the line of shafting the firm has adopted a very

simple method. Suspended from the roof girders down
each side are four lines of channel iron in two sets, each

set bolted back to back. Each line is separated from

ping of the smaller pieces is effected automatically

for some and semi-automatically for others, and

in all cases the operations involve some of the

prettiest automatic and semi-automatic work to delight

the eye of the mechanic. The automatic nutters which

put the nuts upon the bolts are marvelous in their ac-

curacy and speed. This shop is driven by six six-horse

power motors set on small platforms and three 20 horse

power motors. The smaller motors and one 20 horse
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power motor are used to drive the automatic and semi-

automatic machines. For the former they are belted to

jack-shafts, from which belts are dropped to pulleys on a

shaft running underneath the machinery. For the semi-

automatic machinery, the pulley is on the level of the

machines and is belted to the jack-shaft above. The
other 20 horse power motors are set on the floor and are

belted to shafting on the opposite sides of the shop, as

shown in the illustration. These serve to drive the

heavy threading and tapping work not automatic, and
some idea of the variety of machinery in these shops,

and the work the motors are called upon to do, may be

gathered from the fact that the sizes of bolts made run

from three-sixteenths- inch up to i
l/2 inches.

The advantages of electric drive are markedly notice-

able in this plant. There are no separate engines for

the individual shops and no belt holes in the walls, as

would have been the case had the steam driving plant

been confined to an outside building. The wires come
through three small porcelain-bushed holes in the wall

of each shop. The central steam and generating sta-

tion is confined to one room at present, and will probably

shortly be entirely abolished- The motors in the forge

shop occupy no space on the floor of the shop, and tho^e

in the other shops occupy either small space upon the

floor or are erected on small platforms. They require no

attention beyond the filling of oil wells, which is per-

formed but once in six months. They are started by

the throwing of a switch, and maintain a steady and

constant speed under all conditions of load. This is

noticeable in the quality of the output.

Cioos Junction Box.
With the advent of the high-tension alternating cur-

rent underground system, there has been made apparent

the necessity of an improved method of making connec-

tions to the feeders in the manholes. While the method
of wiped joints gave good satisfaction and high insulation

when well done, it made the testing for insulation al-

most impossible, except upon a whole system connected

to each feeder. When the insulation was low on a

feeder, the location of the fault necessitated the cutting

of a number of joints in order to divide the cable into

sections; this, together with the time consumed in re-

newing the joints, caused the whole section fed by that

feeder to be in darkness for a considerable time. It was

evident that some method was required by which a per-

manent and high-insulated connection could be made,

and at the same time allow easy access to the ends of

the cables for cutting out and testing.

This difficulty has been met, and that in a very suc-

cessful manner, by Jacob Cloos, electrical engineer for

the Pabst Heat & Light Power company of Milwaukee,

Wis., by a junction box, which has been in operation

CLOOS JUNCTION BOX.

for some time on a 2.400 volt underground system at

the above company's plant. This device (shown in the

accompanying illustration) consists of a cast-iron box of

cylindrical section. The top of the box is made water-

tight by means of a lead gasket and holding-down

screws. The feeder and mains are led into the box

through brass bushings, screwed in with a lead gasnet.

The lead cover of the cable is joined in the bushing with

a wiped joint. Within the box are two marble plates

about three inches apart. Upon the top plate are

mounted brass terminals arranged in three concentric

rows for three-wire cables connected by special ter-

minals and buses to the various cables. Upon the lower

plate are three continuous brass rings directly under

the brass terminals on the upper plates. The lower

rings are made "alive" by pushing spring plugs through

holes in the terminals connected to the feeder into holes

in the rings directly below on the lower plate. Any
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leading-out cable may be connected to the feeder by
similar plugs leading from the rings to the cable ter-

minals below. The boxes are filled with oil, thus form-
ing a water-proof joint of high insulation and one easily

accessible. These boxes have been in use when covered

with water and no difficulty has been experienced.

They have demonstrated their great value on several

occasions by enabling repairs to be made, faults to be
located on sections, without interfering in any manner
with the operation of the rest of the system.

The necessity for something of this kind on a high

tension and complicated system, such as has become
common of late years, has become very apparent in both

underground and overhead systems, and it is the inten-

tion to adapt these boxes in various forms for both uses.

¥
f

brunt & Thompson's regulating socket.

This box will be handled by Donley & Bunce, 1141 Mo-
nudnock Building", Chicago.

Brunt & Thompson's Regulating Socket.
This new regulating socket is guaranteed to produce

the desired result in dimming the light of an incandes-

cent lamp if used as directed. It is made by Brunt &
Thompson of East Liverpool, O., whose western office

is at 231 Wabash avenue. The sockets are designed for

no volt 16 candle power lamps, direct or alternating

current. The manufacturers state that the Western

Electric company and Chicago Edison company have

tested the socket and found that it saved 40 per cent, of

thecurrent when "turned down." In testing the device

Brunt & Thompson operated a 16 candle power lamp for

300 hours that was turned down to two candle power by

use of the regulating socket. This lamp is still burning,

and the fact seems to indicate the durability of the

socket. The socket is recommended for sleeping and

sickrooms, hotels, closets and any place where a "turned

down" light is at times necessary.

New Joist-boring Machine.
One of the greatest difficulties which exist at the pres-

ent time in the wiring of buildings, and one which

causes the wiremen trouble untold, in addition to a con-

siderable loss of time, is the boring of overhead timbers

and joists for the passage of wires. This trouble and

loss of time is frequently so great as to increase the cost

of installation by an appreciable percentage. An over-

head joist-boring machine that is handled by the Metro-

politan Electric company of Chicago seems to meet this

need. The illustration shows the manner of application.

This machine will, it is said, do about three times the

amount of work a man can do without it, when he uses

the ordinary angle brace, such as is customary with

such work. At this rate a machine should pay for itself

within two or three weeks' time very easily. This tool

bores a hole of any size, and straight through the joist,

thus greatly facilitating the stringing of wires, as when

the hole is straight it does not necessitate the bend of

53

the wire at each joist, and also prevents the liability 0*

insulating tubes dropping out of the holes, as they fre-

quently do when the holes are bored at an angle. The
machine is also so constructed that it can be quickly ad-
justed to any width of space between the joists and it

allows the operator to stand in an easy, upright position,

and does not require him to reach up over his head
when using the machine. The bit, which is rigidly held
in the chuck, can be easily removed when desired and a
different-sized bit inserted. The whole machine is sub-
stantially built for work, and there is nothing to get out

of order about it. It is one that thoroughly commends
itself to a workman.

Municipal Ownership.

[Continued from, -page 77]

tion is made for this committee and the committee gives
this information necessary to maintain our position,
then let this association appropriate money enough to
send a man to Madison. It is not going to cost very
much. You will find when you get there that the Wis-
consin legislators as a rule are very fair-minded, good
fellows, if they understand the proposition rightly and
our representative puts it before them in the right
shape. We can have legislation that will protect the
central station owner. We can have a duplicate of the
enactment, of the Massachusetts Legislature regard-
ing the purchase of the local plant by the munici-
pality.

Mr. Colman: The fact is this business itself is re-
sponsible for the distrust that has come upon it among
the people, because the installation of some of the plants
through this country has been most" stupendously fraud-
ulent, and some of the companies have been responsible
for it. I krow of those things to my own personal
knowledge, as an attorney, and I can tell you of a plant
where not more than $50,000 was invested, and the
plant was bonded for $400,000, stocked.for $400,000, and
notes issued for another $100,000.
H. F. Pearce, Negaunee, Mich.; About a year ago

Mr. Pingree made a visit to the upper peninsula and
came to Negaunee. Mr. Kirkwood, who is mayor of
Negaunee at the present time, is a great admirer of Pin-
gree, and thought by following out Pingree's Detroit
example in Negaunee money would be saved for the city.

He engaged Mr. Rae to give an estimate of what it

would cost to operate 30 street lights and 1,000 incan-
descent lights. The figures given were somewhat like a

NEW JOIST-BORING MACHINE.

fairy tale; the city was to run 30 street lights on a dark
night schedule and 1,000 incandescent lamps (that is

what they would use regularly) on less than 300 tons of
coal per year. It was thought that by putting in this

plant right away, that is, providing it could be putin for

less than $10,000, the city would go ahead. Mr. Rae's
figures pointed out where the city could make 60 per
cent, profit on the plant. At a meeting the subject was
discussed and the conclusion reached that the city

should advertise for bids. Three or four bids were re-

ceived from the Fort Wayne, the Westinghouse and the

Western Electric companies. There was only one bid-
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der for the engines, the Russell company. The contract

was let by three hostile aldermen with whom we had
had difficulties. They were the members of the electric

light commission and they let the contract to the Fort

Wayne company through Mr. Rae's suggestion.

They went to work in such a way that the people

throughout the town were somewhat disgusted with

their operations, and there was an injunction got out on

the ground that they were spending money without the

consent of the taxpayers of the town. The injunction

was made permanent and an election was required.

Everybody can vote on a proposition of that kind—that

is, all the voters—the law does not specify taxpayers or

anything of that sort, and, by the way, in the council at

the present time there are only two taxpayers. After

the election was over we found out that we had lost.

Mr. Bean: You did not "cultivate" the councilmen,

evidently.

Mr. Pearce: Evidently not. After the election was
over we proposed to bid on the plant ourselves, and the

General Electric company said they would bid, We
thought that if the municipality was determined to put

in this plant we ought to have some recognition; that is,

that they should buy our machinery, as we would have
a fair plant lying idle. There was a meeting of the coun-

cil after that in which they decided to readvertise for

bids. In the second asking for bids there were four

bidders—ourselves, the street railway company, the Fort

Wayne company and the General Electric company. We
bid on a complete plant. The Fort Wayne company
bid on the electric apparatus and the Russell Engine
company bid on the engine, and they were somewhat
combined, I guess. The General Electric company bid

on the electric apparatus alone. Our bid was §2,000

lower than the Fort Wayne's—that is, the complete bid.

The General Electric company was about $250 lower

than the Fort Wayne bid for electric apparatus. There
was an executive session held in which Mr. Rae was
asked to take part. When they came down everything

was let to the Fort Wayne company the same as usual,

that corporation being the highest bidder,

After these bids were let another injunction was gotten

out on the grounds of fraud, illegal election and that the

outlying lands were not properly taxable for the pur-

poses of municipal electric lighting. The case was tried

at the Circuit Court and the injunction was dissolved,

but the matter has been appealed to the Supreme Court,

and only a few days ago the Supreme Court granted a

stay of proceedings, which really means another injunc-

tion from the Supreme Court. The point is that the out-

lying lands are not taxable for the purposes. The plans

are drawn up. the lights are located and the city of Ne-
gaunee, in order to raise taxes enough for the support of

the city government, is obliged to annex more property

to the city. Some of this property is at least two miles

from the city; and these people object to paying the tax

for electric light purposes. So that is the way the mat-
ter stands at the present time. A few days ago some of

the Fort Wayne machinery arrived. There were a few
30 foot poles, I think about six or seven, and the rest

of them were 15 foot poles. The plans and specifica-

tions call for 35 foot poles, whilewe have put in in our
plant 40, 45 and 50 foot poles. On the way up the Fort
Wayne representative was given a note by Mr. Rae,
asking the City Council to pay over to the Fort Wayne
company half of the contract price, which was §3,250;
that everything was O. K.; and it was signed by the en-
gineer. The City Council refused to pay.

John Schuette of Manitowoc, Wis.: When times
are stagnant, when everything seems to go wrong and
when the people's minds are not fully occupied in their

own business, all kinds of new theories are advanced
for the betterment of the condition of the human race.

Especially do we find those most active who have not

by their own effort and ability managed successfully

their own business and could not keep pace with their

neighbors. They attribute their failure to the wrong
social and economic condition of things. Knowing that

it is easier to swim with than against the current of pub-
lic opinion, they survey the stream, and soon discover
that it is surging with a great roar against corporations,

so they plunge into the swim.

Now they get down to work, compiling estimates of

.the cost of different plants, figuiingout the operating ex-

penses, and having no practical knowledge of these
affairs get somewhere below 50 per cent, of the actual
truth. Then these false conclusions are disclosed to the
public, showing apparently that the corporations are
robbing the people, and an array of figures, which never
lie, are presented, showing how much the consumer
could save if the city owned and operated its own plant.
As their figures are seldom contradicted by the corpora-
tions, for the reason that if honestly presented they
would not be believed, it is most natural that all such
erroneous accusations against corporations are accepted
as well founded, and so it follows that the agitation for
municipal ownership goes merrily on.
From an extended experience in the electric lighting

enterprise, I am satisfied in my mind that if this branch
had been owned and operated by municipalities from
the time the first light was installed to the present day,
it would have been on an average far more expensive to
the inhabitant than it has been. There is hardly a
franchise granted at the present time without limiting

• the charges for service rendered, and as long as such
charges are reasonable, as long as the earnings are no
more than other unlicensed enterprises, municipal own-
ership will not be advantageous, but detrimental to the
public welfare.

In case there should exist plants which owing to loose
franchises should abuse their powers, it might be well to
have a law, such as already exists in some states, by

which a reasonable charge could be determined and reg-

ulated.

The most serious objection to municipal ownership I

find lies in the increased opportunities and temptations
offered for boodling, and the multiplied power to form
and maintain rings. Supposing we add to the regular
city officials and employes all those of water works, gas

works, electric light plants, telephones, telegraph, rail-

roads, and then add, as some advocate, the saloon inter-

est, which are also licensed institutions, why these com-
bined forces, having abundant spare time while under
public pay, can and would electioneer every day in the

year. This active self-interested element would exert

such a political influence in our caucuses and elections

that our citizens, other than the office class, would be
practically disfranchised.

The little interest taken in our caucuses and elections

by our business men is attributed to the active selfish

political rings, against which a disorganized force is

powerless, and the result is bad city government. How
much more would these evils be intensified if these rings

were multiplied and unified?

made by Fairbanks, Morse & Co. Its general lab-

oratory equipment is also being extended.

Two additional electrical laboratories are being fitted

up. One is a dynamo laboratory; the other is for bal-

listic galvanometer work and insulation testing.

Westinghouse Company Demands Roy-
alty on Lamp Filament Patent.

The Areii' York Tribune of January 31st contained

this interesting statement:

Some months ago there was an exchange of patents

between the Westinghouse and the General Electric

companies, by which the former obtained control of the

patents covering the use of cellulose filaments in sealed

glass globes for electric lighting, and covering the treat-

ment of other filaments in use. As a result of the ex-

change of interests the Westinghouse company has
issued licenses to other companies, upon contracts,

by which the companies are bound to pay royalties for

the use of the patents in the manufacture of incandes-

cent electric light lamps.
About 90 per cent, of the lamps manufactured are

turned out by ten companies, but there are some thirty

smaller concerns which went into the business after the

Edison patent on the filament expired, and some of them
have supposed that there was no patent in existence

which prevented them from carrying on the manufacture
without trouble. Some of them have not yet agreed to

pay the royalties demanded. Representatives of the

Westinghouse company have denied the report that the

contracts with other companies prevented any cutting

in the prices of the electric lamps or globes. The price

has been as low as 17 cents a lamp, but the lamps now
sell at 20 cents, ordinary size. The attorney of the

Westinghouse company yesterday made the following

statement to a Tribune reporter:

"The Edison patent, which was sustained by the

courts and was claimed to cover broadly the incandes-

cent lamp, expired two or three years ago. The Sawyer-
Man patent, for which a similar claim was made, was
declared invalid by the courts. These were the two
most important patents affecting the incandescent lamp
industry, and the litigation regarding incandescent lamp
patents was until lately mainly confined to these two
patents.

"The Westinghouse company owns a considerable

number of patents covering various features of incan-

descent lamps, and also processes and apparatus used
in the manufacture of incandescent lamps. One of these

patents covers cellulose filaments, which are now very
widely used. Another covers the treatment of fibrous

filaments, and others cover other important and in some
respect essential features of the incandescent lamp.
"Now that the lamp litigation, which formerly ab-

sorbed so much money and attention, is at an end, the

Westinghouse company is in a position to give attention

to the enforcement of its other patents. It, however,
has pursued the policy of granting to other lamp manu-
facturers licenses under these patents at moderate rates,

and most of the principal lamp companies have taken

such licenses and are now paying a moderate royalty to

the Westinghouse company. There of course can be no
litigation regarding these patents with the holders of

licenses, but the patents will have to be enforced by
suits against such manufacturers as do not hold licenses."

New Equipment for the Armour Insti-

tute of Technology.
A valuable increase in equipment has been recently

made at Armour Institute. The electrical engineering de-

partment has remodeled its generating plant. A hand-

some marble switchboard has replaced a board con-

structed on the older lines. There are three panels to

this board— an alternating current panel, one for direct

current dynamos and power distribution, and the third

for the lighting circuits. It was designed and con-

structed by the department.

A dynamo of considerable capacity— 100 kilowatts

—

has been installed. It was built by the Western Elec-

tric company, and is of the six-pole no volt type. A
new engine is also being set. It is a Russell automatic

engine n^ by 14 inches and 260 revolutions per minute.

This engine will be belted to a 50 kilowatt dynamo and

will be run for light loads and furnishing power for

special tests. The mechanical engineering department

is at the same time placing a small cross-compound en-

gine for testing and valve setting. Its equipment

has also been increased by a 13 horse power gas engine,

The Proposed Consolidation.

Nothing definite has been done in the negotiations be-

tween the Siemens & Halske Electric company and the

Fort Wayne Electric corporation, although there is no

reason to believe that the matter has been dropped, but on

the other hand it is said to be progressing favorably. At

the Siemens & Halske meeting last week the matter was

not considered; in fact the meeting had been called for

another purpose, and the question could not legally be

acted upon at that time.

CORRESPONDENCE.

New York Notes.

New York, January 30.—It is now announced that the

contracts have been signed for the equipment of the

Fourth, Sixth and Eighth avenue lines of the Metropoli-

tan Street Railway company with the Genera Electric

company's trolley conduit system such as has been tried

in Lenox avenue. It is said that 250 cars are to be

electrically equipped at a cost of $200,000 and that the

work of building the conduit will be begun as soon as the

weather permits. The Fourth and Madison avenue line

is to be equipped first, and it is expected to be in opera-

tion in three months. Current will be supplied from

the cable power house at Twenty-fifth street and Lex-

ington avenue. When the Sixth avenue line is changed

to electricity the generating plant will be installed in the

company's building at Fiftieth street and Seventh ave-

nue. For the Eighth avenue line possibly another sta-

tion will be built. This contract marks the first entry

of electric traction into the city of New York on a large

scale. It is also the first commercial employment of the

trolley conduit system in a crowded city like New York.

The construction and operation of the new lines will be

watched with much interest.

The Second Avenue Railroad company has been prac-

tically absorbed by the Metropolitan company. The
Second Avenue company is capitalized at $3,762,000, of

which $1,862,000 is of capital stock (authorized issue of

$2,500,000), $1,600,000 general consolidated first mort-

gage five per cent, bonds due November 1,1909, and

$300,000 debenture five per cent, bonds due January 1,

1909. There is alsoa mortgage of $60,000 at five per cent,

on the company's stable property, which is past due and

can be paid at any time. For the last five years the

line has carried about 19,000,000 passengers annually.

In 1S95 its gross receipts were $957,465, operating ex-

penses and taxes $766,441, net income $191,024, out of

which it paid $97,903 interest and $93,100 dividends at

five per cent, and had a surplus of $21. It is operated

by 1.932 horses and owns 356 cars. It is said to be

certain that once under the control of the Metropolitan

the horse traction will be done away with on the Avenue

lines, and for it the underground trolley will be sub-

stituted.

An announcement sad to those who honor the name
of Cyrus Field has just been made. It is that within a

few days what pitiful remnants are left of the great

Cyrus W. Field fortune will be sold under the hammer
by order of Mrs. Cyrus Field, Jr., who is going to

Europe six weeks hence for a long stay. The Field

curios will not amount in real value to over $20,000, if

they will that. All the rich gold medals and foreign

decorations presented to the projector of the Atlantic

cable are in the Museum of Art. Mrs. Field will not

describe at this time the treasures she has decided to

turn into cash, but the sale of whatever there is left will

be a final distribution. Mrs. h ield has been running a

modest millinery shop in Fifth avenue for several years.

The grand jury has indicted the Metropolitan Trac-

tion company and the Metropolitan Street Railway

company for maintaining a public nuisance. The pub-

lic nuisance is the propelling of cars at speed on the

Broadway cable curve at Fourteenth street, known as

Dead Man's Curve. The charge under the indictment

is a misdemeanor, and the corporations, if convicted

can only be fined $500. But in case it is shown later

that the officials of the corporations give orders to con-

tinue the nuisance, they may be individually indicted

and arrested. Counsel for the railroad company will be

notified to appear in the Court of General Sessions on

Monday to plead to the indictment. M. S.



February 6, 1897 WESTERN ELECTRICIAN. 85

Northwestern Notations.

. Minneapolis, January 30.—The city of Mankato,

Minn., is taking bids until February 6th for furnishing

an electric lighting plant with 60 to 75 arc lights of

2,000 candle power. The bonds for this plant were

voted two years ago, but the first bids exceeded the ap-

propriation, and then an injunction suit was begun,

which is still pending in the courts.

The electric light bond issue of sS.ooo voted by

Beatrice, Neb., has been held illegal.

Creditors of the street railway company of Stillwater,

Minn., have been trying to arrive at some satisfactory

understanding for the sale of the plant. As expenses

are piling up daily, some of the creditors wanted the

plant sold without the expense of readvertising, but

some of the largest creditors refused to go into the ar-

rangement.

The city of Negaunee, Mich., has been enjoined from

proceeding to construct an electric lighting plant, the

writ being returnable February 2d, when the city is

ordered to show cause why the injunction should not be

made permanent.

The mayor and light committee of Des Moines, Iowa,

have accepted the plans of Frank B. Rae, engineer, of

Chicago, for a municipal electric lighting plant.

An incandescent electric lighting system is promised

for Centerville, la.

Robert Jefferson, who has charge of the engine room

of the electric light plant at Aitkin, Minn., had a pe-

culiar experience. He thought he heard an unusual

noise from the machinery and bent over it to listen

when he was taken with a dizzy fit and started to fall.

While falling he was struck a powerful blow on the

head by one of the governor balls and thrown to the

floor in a semi-conscious state, but before falling he was

able to draw the plug switch connecting the dynamo

with the circuit leading to the city. This threw the

city into darkness and the superintendent of the plant

hurried to ascertain the trouble and found young Jeffer-

son and took him to his room. C.

PERSONAL.
L. E. Frorup, of Schiff, Jordan & Co., New York, is

making a western trip. He stopped in Chicago last

week, where he has many warm friends.

Armour Institute of Technology has a student from

Japan, George Hanai, who was formerly in charge of

the government telegraph of several cantons. He is

taking a course in the electrical department under Prof.

Stine.

E. Ward Wilkins of the Partrick & Carter company,

Philadelphia, was a welcome caller at the office of the

Western Electrician last week. Mr. Wilkins, as al-

ready announced in these columns, is on an extended

trip to the Pacific coast.

The Among the electrical visitors and attendants seen

at the Chicago cycle show last week were A. A. Thresher

of Dayton, O.; H. P. Andrae of Milwaukee; B. J. Ar-

nold, Harry Osburn, George S. Searing. M. B. Bailey,

C. P. Lee, L. W. Collins, W. R. Goodman, George L.

Beetle, C. D. Wilkinson, L. T. Milnor, M. L. Scobey

and Jesse Scribner of Chicago.

At the annual meeting of the Franklin Institute in

Philadelphia last month the following-named officers

were elected: President, John Birkinbine; vice-presi-

dent, W. P. Tatham; secretary, William H. Wahl;

treasurer, Samuel Sartain; auditor, W. O. Griggs; man-

agers, John H. Cooper, Arthur Beardsley, Henry C.

Brolasky, James Christie, F. L. Garrison, H. W. Jayne,

Lawrence T. Paul, Horace Pettit; committee on science

and the arts, Wm. M. Barr, H. F. Colvin, Thomas P.

Conard, Spencer Fullerton, John M. Hartman, John

Haug, Wm. C. Head, Wm. C. Henderson, H. R. Heyl,

Geo. A. Hoadley, Louis E. Levy, D. A. Partridge,

Tinius Olsen, Samuel P. Sadtler, Paul A. Winand.

The announcement of the death of Lewis H. Hart

has come as a great shock to many friends in the elec-

trical business. Mr. Hart passed away at his residence.

No. n Montague terrace, Brooklyn, on January 25th,

after only three days' illness. He was well known in elec-

trical circles. He was one of the old telegraphers in Con-

necticut, where he first got a start in his business career;

from this he accepted a position as traveling passenger

agent for the New York, New Haven & Hartford Rail-

road company. During the time that he was acting in

this capacity he was electad to the Connecticut Legisla-

ture, where he served one term with credit. Being

offered the position of New England manager of the

Electrical World at Boston, he accepted, and proved

himself to be so efficient that he was called to New York

to take charge of the business office of that journal.

This place he held until 1893, when he estab-

lished Heating and Ventilation, a journal which was

successful from the start. Mr. Hart was also the first

one to suggest the organization of the American

Society of Heating and Ventilating Engineers, and was

preparing for the annual meeting when he died. Mr.

Hart had a happy faculty of making friends and retain-

ing their confidence. His death is sincerely regretted.

ELECTRIC LIGHTING.
The Demopolis (Ala. ) Electric Light & Power company

has been organized, with F. E. Seraon general manager.
The capital stock is $7,000, and a 25 arc and 600 light
incandescent (alternating) plant will be installed.

Shortly after noon on January 25th the Economy
Electric Light & Power company's plant in Joliet, 111.,

was discovered to be ablaze, and the main portion of
the plant was destroyed, with $100,000 loss. It was in-

sured for $49,000. The fire started from an explosion
of a small oil stove used in the basement to keep the
pumps from freezing. The steam and smoke did not
alarm the employes until the entire building was in

flames, and workmen had no time to secure their cloth-

ing. Arrangements were made to light street lamps
from the street car power house, while stores and public
buildings were supplied from the penitentiary plant.

ELECTRIC RAILWAYS.
The Calumet Electric Street Railway company of

Chicago has been reorganized so as to give the present
management of the National Bank of Illinois the major-
ity of the board of directors. F. W. Leach, H. B.
White, Carl Moll and Robert Berger resigned from the

directory, and John C. McKeon, George E. Adams,
George C. Prussing, and James R. Mann took their

places. John Farson was continued as president and
H. M. Sloan as general -manager. The policy of the

road will not be changed, it is said; ^and this is believed

to indicate that hope of an immediate sale has "been

abandoned.

The elevated structure for the Union Loop in Chi-
cago, to be equipped for electric railway operation as re-

cently described in the Western Electrician, is now
completed, so far as the heavy iron work is concerned.
It is stated that at every third span, first on one side and
then on the other, so that the two would not come op-

posite each other, no riveting is done. The girders

were simply hoisted and lowered into positions in

"shoes." These open connections are known as "slip"

joints, and are left to accommodate the contraction and
expansion of the iron which takes place in cold and hot

weather. The theory is that if all the sections were
tiedtogether with rivets there would be a snapping and
pulling apart in cold weather, while if the structure was
subjected to hot weather, it would either rise up or bulge
out on the side, in either of which contingencies the

whole structure would be thrown out of line.

MISCELLANEOUS.
In following out its plan of giving its pupils the ad-

vantage of the experience of men engaged in the several

branches of the electrical business, the Chicago School of

Electricity has furnished an admirable series of prac-

tical talks, the latest of which is by James Wolff, on the

"Manufacture of Insulated Wire."

Lord Kelvin, referring to Edward P. Thompson's
book on Rontgen rays, writes: "I received it only a few
days ago, but I have already looked nearly all through

it, with great interest. I have seen enough to know that

I shall find much most useful information in it which
will always be readily available, because of the very excel-

lent method and care with which you have given refer-

ence to authors, dates and publications, and I am sure

that all who are interested in the subject will find your

book exceedingly valuable. All your statements with

reference to anything I have done on the subject are

perfectly correct. I believe that hitherto nothing in the

way of diffraction has been discovered for the Rontgen
rays."

TRADE NEWS.
The Metropolitan Electric company of Chicago reports

that its property was only slightly damaged by the large

fire which occurred in the adjoining building last week, as

the fire did not reach its stock, and what little damage it

received was from water and not sufficient to prevent the

continuance of business.

George A. McKinlock, president of the Central Elec-

tric company of Chicago, has lately returned from an

eastern trip. He spent some time in New York, and, in

company with George T. Manson, general superintend-

ent of the Okonite company, he made a number of calls

on electrical friends in and about Boston.

The American Electric Heating corporation of Bos-

ton has issued a complete revised price-list in con-

densed form, yet completely describing the company's

improved products. Many improvements have been

made in the last year and new items added, while prices

have been reduced. Dealers should get the new list

and new discounts.

The Manhattan enclosed arc lamps are away up among
the stars in the picture on the Manhattan General Con-
struction company's '97 calendar. They are supported

by two nude female figures, who, gracefully poised in

space, are represented as dispelling the blackness of the

night by the brightness of the illumination afforded by

their lamps. J. H. Cooke is western manager for this

company. His office is at 753 Monadnock building,

Chicago.

The popularity of Okonite wire still continues, and the

longer it is identified with the electrical business the

more of a necessity it becomes. Superintendent Frank
Mason of the police and fire-alarm department of

Brooklyn gives one of the strongest testimonials as to

the high standard of this well-known wire in a recent
interview. As he has used large quantities of Okonite
cables, which have stood up under the most severe con-
ditions, he is in a position to judge.

The new booklet of the Buckeye Electric company of
Cleveland is a tasteful publication, and it shows up the
various types of incandescent lamps made by this com-
pany very well indeed. The company has a well de-
served reputation for the excellence of its product, and
it now ranks second, it says, among the world's manufac-'
turers of incandescent lamps. It was the first, it is

claimed to introduce the cellulose filament.
J. H. Cooke,

753 Monadnock building, Chicago, is the general dis-

tributing agent.

The Missouri Telephone Manufacturing company, St.

Louis, Mo., is pushing ahead. It has secured the sec-
ond floor of the building at 917-919 Market street, giving
it double capacity. It is equipping its factory with all

the latest improved machinery. Its new catalogue is now
off the press and is claimed to be the largest and most
complete telephone catalogue ever issued, containing
additional information as well as illustrating and quoting
prices on its complete line of goods. This catalogue will

be sent free upon application.

The best evidence of the superiority of any article is

the testimony of those who have used it. The universal
opinion of those who have handled the flexible conduit
of the American Circular Loom company is favorable
Owners of buildings, architects and contractors join

electrical experts in pronouncing it one of the great ad-
vances of the age in interior electrical construction
work. The recent catalogue of this company gives a
list of the principal buildings in which this- tubing has
been used and the opinions of the leading architects and
electrical engineers of the country on this subject. An
idea of the character of the work done is shown in the

illustrations of buildings equipped with this conduit.
It is worthy of note that the Chicago representative, A.
D. Chandler, makes a splendid showing in this list.

The little book on "H. W. J." electric heaters, just

issued by the H. W. Johns Manufacturing company of

87 Maiden Lane, New York, is neat, compact and' well

arranged, containing much information in small space.
Especial attention is paid to the car heating system, and
especial stress is laid on the equal distribution of, heat
throughout the car. A large amount of radiating sur-

face is furnished by the heaters, and as many of them
as possible are placed in a car in order to obtain this

large amount of surface. The result is very noticeable

in the heating of a car. . The sensation on entering a
car is frequently different from that experienced when
entering a car heated with half the number of heaters,

which are necessarily obliged to operate at two or more
times the activity per heater. In the case of the "H.
W. J." heaters the car is uniformly heated throughout
at a gentle temperature, the heaters themselves remain-
ing comparatively cool. Tests have shown that the

heated resistance wire also attains a comparatively low
working temperature. This fact is again the result of

the greatly increased radiating surface created by the

enlarged surface of the mat per lineal foot of wire.

The Central Electric company secured an order for

transformers, aggregating 9,000 lights capacity, on the

evening of January 13th, delivering the same day from
its Chicago stock 2,000 lights capacity, and placing with

the Wagner Electric Manufacturing company, for

which it is, general western agent, the balance of the

order of 7,000 lights, via longdistance telephone, com-
municating direct from its omde'with the Wagner com-
pany. By 10 o'clock on the morning of the following

day the goods were loaded into a special car, reaching

Chicago the following morning and,being installed com-
plete at the Coliseum by D. Avery Kimbark, electrical

engineer for the National Board of Trade of Cycle Man-
ufacturers, on the 16th. From point of promptness this

shipment is without question a "record-breaker," not

only with reference of the shipment, but also regard-

ing the manner in which the installation was made by
Mr. Kimbark after the goods were turned over to him.

The Central Electric company states that it has more
transformers and general supplies, which it can furnish

in the same prompt manner, and that its friends need
not be over-modest about calling upon it, and that it will

not be necessary to note on the bottom of orders, "Get
a move on."

The annual meeting of the stockholders of the Stand-
ard Underground Cable company was held at the com-
pany's offices in Pittsburg, on January 26th, over 90 per

cent, of the capital stock of $1,000,000 being represented

in person or by proxies. The old board of directors

was re-elected for the ensuing year, including one gen-

tleman who entered the board during 1896—B. F. Jones,

one of the largest iron manufacturers in the United
States. The report of the board of directors showed a

total business of nearly $750,000 for the year iS96;four

dividends of two per cent, each were paid out of the

earnings for the year, and the remainder was added to

the surplus account. The assets of the company aggre-

gate $1,412,046.06, and the liabilities, exclusive of capi-

tal stock, are $106,928,08, while the surplus over and
above all liabilities (including capital stock of $1,000,000,

is $308,107.19. The company's factoriesare reported in

first-class condition for economical and rapid manufac-

ture of wires and cables of all kinds, all departments

running, and the rubber department being especially

crowded with orders at this time. The prospects for

1897 are considered flattering, a number of large con-

tracts, aggregating nearly 5250,000, being now on the

company's books, most of which have been secured since

January 1st.
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BUSINESS.
A. O. Schoonraaker'smica price-list for 1897 is out. It

may be obtained by addressing Mr. Schoonmaker at

15S "William street, New York.

The Metropolitan Electric company of Chicago has

been given the western agency of the Bernstein lamps,

both arc and incandescent. These lamps are among
the best sellers on the market and have a widely ex-

tended reputation.

Eugene Munsell & Co., the mica dealers of 117-119

Lake street, Chicago, have a useful combination blotter

which they give to their friends. The top piece gives the

information that in the new quarters the firm is in a po-

sition to fill all orders promptly.

That Rainbow packing is a necessity to the central sta-

tion engineer seems to be shown by the large number of

imitators, but only the original has the well-known dia-

mond trade-mark, prominently displayed on all of the

packing produced by the Peerless Rubber Manufactur-

ing company of 16 Warren street, New York. The se-

cret of this packing is said to be known to only two men

—J. H. Deming, the superintendent of the works, and

the president, C. H. Dale—although Rainbow packing

passes through at least 100 different processes before

reaching the market

Among the electrical installations under way or just

completed by the Julius Andrae & Sons company of 225

West Water street, Milwaukee, are the following-named:

Milwaukee Cold Storage company, isolated plant and
the wiring for 250 lights; J. A. & P. E. Dutcher foun-

dry, plant for electric lighting and for furnishing cur-

rent to electric crane; C. J.
Reynolds' apartment house,

wiring, bells and door-openers; Waupun prison, two 15

horse power motors; C. J. Smith & Sons company, 25-

station watchman's time detector; C. M. Davis' resi-

dence, wiring; Milwaukee Hospital for the Insane,

three additional motors.

The descriptive circular and illustrated price-list of

tested fuse wire and links manufactured by the Chicago
Fuse Wire & Manufacturing company of 153 Lake
street, Chicago, gives information about a class of elec-

trical apparatus that is indispensable. W. R. Good-
man is the manager of the company, which is now

equipping its testing laboratory with the latest ap-
proved instruments, going to a large expense for this

purpose, the intention being to make the product in all

respects of the highest grade, and to sustain the com-
pany's claim that its line of fuse wire and links is the
"standard for accuracy."

The demand for Alcatraz electrical compound, which
is used extensively for insulating purposes, still con-
tinues to be very brisk, and for a new commodity the
sales are unusual. Very strong statements are given by
the California Asphalt company of 57 East Fifty-ninth
street, New York, which is the manufacturer of this

article, in regard to its insulating qualities for dynamos
and motors, battery and accumulator shelving, cut-out
boxes, and for coating wires where subject to acid or
alkaline fumes, and also when laid under cement. Gen-
eral Sales Agent C. P. Williams has the entire control
of the output of this concern, with offices at 39 Cortlandt
street, New York.

The Granite State Mica Mining company, 503 Fifth
avenue, New York, is the name of a new company
which is now being formed to operate large mining in-

terests for mica at Grafton Center, N. H., and the re-

ports indicate that a very rich vein of mica has been
found, and that the product is of the best, showing no
mineral tracings. There is, without doubt, a rapidly
increasing demand for a high grade of mica in the elec-

trical business, and the fact that there is a scarcity of

good mica makes it very hard at times for electrical con-
cerns to get what is desired of this material. The Gran-
ite State company has secured 50 acres of land through
which extends the main vein of mica, and it is claimed
that the vein is between 75 and 150 feet wide and ex-

tends below the surface to a great depth. It is intended
to purchase the very latest machinery for operating this

mine as soon as the company is completely organized.
Operations will be begun as early in the spring as possi-

ble.

The Siemens & Halske Electric company of America
calls attention to the claims of some of its competitors
that they absolutely own and control the patents cover-
ing all underrunning trolleys. This statement, the com-
pany says, can not refer to the Siemens trolley or contact
bar, the well-known device in use all over the world,
which has been described repeatedly; it makes a sliding

contact with the trolley wire, making overhead construc-
tion very simple and doing away with the necessity of

switches and frogs, besides making it impossible for the
device to be "off the trolley." Further attention is di-

rected to statements that certain American companies
had patents on electric railway conduits and had in-

stalled what they pleased to term "the Budapest
conduit system." The Siemens & Halske company
says: "It is a well-known fact that the first successful
electric conduit system—the- Budapest conduit sys-

tem—was installed by Siemens & Halske, Berlin, and
all United States patents covering the main features of

this system are owned and controlled by the Siemens &
Halske Electric company of America." The company is

prepared to furnish complete trolley stands and trolley

contacts and to install complete electric conduit rail-

way systems under the patents which it owns and con-
trols, or it will license prospective customers under
these patents.

The Ferracute Machine company of Bridgeton, N. ].,

manufacturer of pressing, punching and stamping ma-
chinery, had a successful year in 1896. During the
early months it did considerable business in bicycle
tools, and in the summer it secured some good orders
for presses, dies and other machinery from the Chinese
government. In the fall the secretary visited Europe
and took a considerable number of orders. In addition
the company had a fair American trade in bicycle and
electrical machinery. A number of orders were re-

ceived from electrical establishments in France, Bel-
gium and Austria. During the year the Ferracute
company made a number of improvements and reorgan-
ized its manufacturing and office arrangements. At the
annual meeting held on the 15th of January the yearly
report showed a proht sufficiently large to pay three per
cent, semi-annual dividends on the common stock and
3,!4 per cent, on preferred stock. These were declared
in addition to the dividends paid last July. The com-
pany is busy at the present time, running about 116
hands in the shops and about 30 men in the foundry,
there being orders enough ahead to keep the full force
employed for two or three months to come. It is add-
ing a number of sizes of new presses to the already
large list, and is paying particular attention to improve-
ment in construction and finish.

ILLUSTRATED ELECTRICAL PATENT RECORD.
575.699- Electro-mechanical Movement. Edwin D.

Chaplin, Cambridge, and Henry G. Halloran, Bos-

ton, Mass. Application filed March 21, 1896.

A plurality of field magnets and their armatures are em-
ployed, each field magnet and Its armature being relatively
reciprocable; means to produce a current in the fields or
armatures and means to reverse the current in accordance
with the relative reciprocation of the field magnets and
armatures are also provided.

575.7 23 Railroad Truck. Alonzo C. Mather, Chicago,
111. Application filed January 23, 1893.

The motor is mounted on top of the truck and projects
into the car-body above it, having connections and bearings
between the truck and the car-body, the connections and
bearings being continuous and encircling the motor.

NO. 575

575,724. Gearing for Electric Car Motors. Alonzo C.
Mather, Chicago, 111, Application filed December
1, 1893.

A car-truck bearing for connecting the car-body to the
truck is the principal feature, the bearing encircling an
electric motor which is mounted with its armature shaft
horizontal; there are pinions on the shaft of the motor,
sprocket wheels on the axle of the truck, a link chain, two
toothed tighteners and springs, one on each side of the
armature shaft.

575.767. Apparatus for Determining Electrical Re-
sistances Containing Electromotive Forces. Oscar
Frolich, Charlottenburg, Germany. Application
filed May 11, 1895. Patented in Germany Sep-
tember 12, 1894; in France April 11, 1895; in Aus-
tria April 12, 1895; in England May 3, 1895, and
in Hungary June 6, 1895.

Means are provided for causing variations in the current
flowing through one of the diagonal branches of the Wheat-
stone bridge system, and means for measuring the ratio of
the variations of the current in the two diagonal branches.

575,772. Rontgen-rayTube. Elihu Thomson, Swamp-
scott, Mass. Application filed August 21, 1896.

An apparatus for the generation of Rontgen rays, com-
prising a chamber having a Crookes vacuum and provided
with a pair of concave electrodes, both of which face upon
a bombarded metal-piece situated in substantially the focus
of their concavities.

575.777- Electric Meter. Walter C. Fish, Lynn, Mass.
Application filed October 16, 1896.

_
An armature is in shunt to the mains, with a non-induc-

tive resistance in the armature circuit, a field coil, and
means for periodically or intermittently weakening the

Issued January 26, 1897.

575.7S5- Closed Conduit Electric Railway. Edwin W.
Rice, Jr., Schenectady, N. Y. Application filed

October 31, 1896.

This is a surface-contact system, and has an independent
ground connection adjacent to the pick-up magnet contacts
adapted to protect the coils on the pick-up magnets from ex-
traneous or leakage currents.

575.788. Electric Smelting. Thomas L. Willson, New
York, N. Y. Application filed February 20, 1895.

The process consists in subjecting the material to be
treated in pulverulent condition to the continued action of
an electric arc formed between separated electrodes by
feeding such material into the immediate neighborhood of
the arc. and maintaining the arc by an alternating current
of a frequency adapted to set the mass of material into
vibration, whereby by the pulsations of the arc the material
is progressively drawn within its influence.

575.789- Brake Shoe. Frank E. Case, Schenectady,
N. Y. Application filed May 13, 1896.

A pair of disk electro-magnetic brake-shoes, each mounted
on a separate car-axle, and each having lugs and a retaining
plate in combination with a locking-bar engaging the lugs
on both shoes.

575.805. Electrical Signal System. Paul Freeman,
New York, and Richard E. Slater, Montrose, N. Y.
Application filed May 25, 1896.

One claim is given: In an electrical railway signal ap-
paratus, the combination with a suitable frame, of a shaft
passing therethrough and revolving in one direction, a plu-
rality of suitably supported insulated bars mounted parallel
with said shaft, a plurality of pairs of springs connected
with said bars and pointing in the direction of said shaft,
suitably insulated wedges connected with said shaft and
adapted tc contact with said pairs of springs, binding posts
connected with each of said springs, said shaft being also
provided with a crank, and a locking-rod connected there-
with, and said locking-rod being adapted to be connected
with the signal device, and an indicator connected with
said shaft, which is designed to indicate the position of
the blocks or section.

no. 575.772-

575,829. Electric Furnace. John Joyce, Andover,
and James A. Deuther, Boston, Mass. Applica-
tion filed October 12, 1896.

The essential features are an upper and a lower elec-
trode, with mechanism for moving the lower one from its
normal position to expose the same to receive the mate-
rial to be treated, and a feed mechanism operated by the
movement of the lower electrode for feeding the material
to be treated onto the lower electrode.

575. 8 3°- Printing Telegraph. Oscar L. Kleber, Pitts-
burg, Pa. Application filed July 18, 1895.

This arrangement comprises an electrical circuit, a mes-
sage-transmitting device, a revoluble type-wheel, a number
of selecting disks, a finger that will shift from one disk to
the other and control the movement of the type-wheel, a

paper-feeding mechanism, a printing hammer, an escape-
ment wheel liberated by transmitted electrical impulses,
and means for controlling the action of the escapement
wheel and hammer.

575.869. Telephone Transmitter. Russell S. Barnum,
Chicago, 111. Application filed June 1, 1896.

Included in this device are a diaphragm and carbon block
constituting two electrodes, and a mass of granulated con-
ducting material, an obliquely "disposed carbon tongue
hinged to one and in electrical contact with both of the
electrodes, the tongue projecting into but only partially
surrounded by the granulated conducting material.

575,883. Electric Controlling Apparatus for Pneumatic
Dispatch Tubes. Edmond A. Fordyce, Chicago,
111. Application filed June 23, 1S93.

tf*^^|4K>1K>QoJ

NO- 575.785-

The dispatch tube has a series of receiving boxes;
switches control the entrance to the boxes, and magnets in
turn control the switches

;
there is also a circuit-controlling

key for each switch; means are provided for locking the
keys, a magnet controlling the locking mechanism, and a
correction key controlling the circuit of the magnet,
whereby the locking mechanism may be released.

575,896. Telephonic Transmitter. Maxymilian Kotyra,
London, England. Application filed Nevember 17,
1896. Patented in England April 1, 1895.
A granular telephone transmitter, comprising a vibratory

helical case, carbon blocks at each end of the case, and
granular microphonic material between the blocks.

575,90s. Switch and Signal Apparatus. Jens G.
Schreuder, Edgewood Park, Pa. Application filed

September 21, 1895.

A series of electrically controlled motors operates a
series of switches and signals or other appliances con-
nected with a track; a series of make-and-brake mech-

f
anisms controls the circuits leading to the motors, and
mechauical interlocking mechanisms are arranged to in-
terlock the switch and signal make-and-brake mechanisms.

575. 91S. Brush Carrier for Dynamo-electric Machines.
Schuyler S. Wheeler, New York, N. Y. Applica-
tion filed May 26, 1896.

Claim is made for the combination of rings insulated
from each other and mounted on the frame of the machine
at the inner end of the commutator, brush-carriers on the
rings extending over the commutator and brushes mounted
on the carriers.

576,053. Electric Appliance for Horses. Lowry A.
Gray, Arlington, Md. Application filed October
29. 1896.

An apparatus of the character specified consists of a
girth having a source of electric energy and an induction
coil, a circuit closer adapted to maintain an open circuit
and to be secured upon the abdomen of the horse, a piir
mary circuit and a secondary circuit including the circuit
closer, a metal in electrical contact with the horse and the
intervening portion of the body.
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A Central Station of One Unit.

The small and compact central station plant shown in

the illustration given herewith is the property of the

city of Ames, Iowa, and is used to supply the town with

incandescent and arc lighting, the latter for both street

and commercial illumination. One unit, and that a

medium-speed engine and alternator, supplies the cur-

rent for all lighting purposes, and it is proposed to sup-

ply motors from the same mains, as demanded. Il con-

sists of a 75 kilowatt Westinghouse quarter-phase

1,100 volt alternating current generator of the engine

type, direct-coupled to an Ideal 14 by 14 inch simple en-

gine, operatedat 300 revolutions per minute. There are

also two 66 by 16 inch boilers, with heaters, pumps, etc.

From this dynamo resi-

dence and commercial incan-

descent lighting and street

incandescent lighting, by ten

100-volt lamps in series

across the primary mains, is

supplied. The town has also

15 Westinghouse alternat-

ing current constant poten-

tial arc lamps for street use,

run from separate conver-

ters. The same lamp is

also used commercially.

The switchboard consists

of two marble panels in

steel frames, with marble

and plate-glass instruments

and one of the new Shallen-

berger integrating primary

wattmeters for measuring

the output of the station

load. This is considered to

be the finest central station

oi its type in the state of

Iowa, being the first direct-

connected alternator to high

or medium-speed engine in

the state.

The Westinghouse new

style C. S. converters are

used throughout. The en-

tire plant has a primary

voltage of 1,000 and a sec-

ondary voltage of 200 or 100.

The converters are of larger size than usually used in

this size station, very few small ones being used.

Farmers' Use of the Telephone.
At the recent meeting of independent telephone men

in Fort Wayne, Ind., Judge James M. Thomas of Chil-

licothe, O., president of the Ohio Telephone Exchange

association, made an interesting address. Dwelling on

the future of the telephone and the possibilities of the

independent exchange, Judge Thomas said that it was

only a matter of a few years, when the independent

idea had been more fully and more practically devel-

oped, that the farmers would want telephone service

and be ready to pay for it as a profitable investment of

a part of their means. Already, he said, the farmers

appreciated the advantages of the telephone and the

facilities it afforded them for prompt communication

Assignment of the Louis K. Comstock
Company.

The Louis K. Comstock company of Chicago made an

assignment to the Chicago Title & Trust company on

February 3d. The company has been in the electrical

construction business for several years, and Mr^ Com-

stock and the gentlemen associated with him stand high

in the estimation of electrical men in the West as hon-

orable and reliable contractors. It is pleasant, there-

fore, to learn that there is every prospect that every dol-

lar of indebtedness will be paid in full, with interest,

and that the company will in due time begin business

anew under the old name.

Estimates of the assets and liabilities place the former

at $52,000 and the latter at $38,000. The cause of the

failure was a load of $42,500 in securities which thecom-

pany was carrying. It became impossible to realize on

these as quickly as desired without an undue sacrifice,

and in order to protect the interests of all the creditors

the assignment was made. Nearly all the creditors are

friendly to the company, and it is thought that with wise

handling of the securities no material loss will result.

The business is at present conducted by L. K. Com-

stock and F. S. Richmond, who have quite a little work

on hand and are actively in the field for construction

business. Offices have been secured at 1108 and 1109

Fort Dearborn building.

A CENTRAL STATION OF ONE UNIT.

with markets, with business centers, with all sources and

places and on all occasions where economy of time or

the possession of information in advance of leaving

their homes was of use and value. Every day, he said,

farmers called at the office of his company in Chilli-

cothe to make inquiry about securing telephone service.

"It is hardly practicable just now," said Judge Thomas,

"but the time is coming and is not far distant when

every farmer owning 100 acres of land within 15 miles

of his county seat will have telephone service in his

home."

Telephone News from the Northwest.
[From the Minneapolis correspondent of the Western Electri-

CIAN.l

The Northern Wisconsin Telephone company, with

headquarters at Gillett, Wis., is arranging for a tele-

phone line to connect Green Bay with Gillett, Pulcifer,

Cecil, Bonduel, Shawano, Angelic, Frazier, Hoffa Park,

Roselawn and Seymour, with branches to Lange, Mills

Center and Seymour.

Chas. G. Cockerill of the Jefferson, la., Telephone

company has been prospecting in the northwestern part

of the state with a view to extensions in that direction.

He was encouraged by what he learned.

The telephone company at Omaha, Neb., will build a

line to Kearney, Neb., and intervening points in the

spring.

A telephone line from Yankton, S. D-. to Vermillion,

S. D., making connections at the latter point with

points in Iowa, Minnesota and Nebraska is said to be a

certainty for this season. It was decided on last year,

but work was deferred.

A telephone line connecting Waconia and Chaska,

Minn., is contemplated.

Another telephone exchange is threatened at Mar-

shalltown, la.

J. H. Gunn and J.
L. Brooks of Seymour, la., are

figuring on putting in a telephone system connecting

the various towns in Appanoose county, similar to that

in Wayne county.

The Northwestern Telephone company is figuring on

establishing an exchange at Green Bay, Wis.

A telephone line is talked of extending from St.

Naziaus to Kiel, Wis., via School Hill, Louis Corners

and Rockville, and probably

finally to Sheboygan. A
scheme to connect Grants

burg, Wis., and Trade Lake

is also proposed.

The Jefferson Telephone

company of Jefferson, la.

,

contemplates extending its

system to Sac City and

other points.

The Mississippi Valley

Telephone company, of

which J. C. Hubinger, the

Keokuk, la., capitalist, is

backer, is an applicant for a

franchise at Davenport, la.,

Rock Island and Moline,

III. , and has secured the

franchise of the Burlington,

Iowa, and Henderson County

Telephone company by pur-

chase. The company pro-

jects a line which shall event-

ually include all the promi-

nent points from St. Louis

to Minneapolis and St. Paul.

The company has issued a

roseate circular to prospec-

tive patrons, in which it

agrees to give excellent serv-

ice at low rates and extends

an invitation to visit the com-

pany's exchange at Keokuk.

The old company has been

combatting the advances of the new one at Davenport

by reading notice advertising which states the great

number of independent telephone companies which

have gone out of business, etc.

The Union Electric Telephone company of Wau-

coraa, la., will have telephone connection with Owa-

tonna, Minn., soon.

The Northwestern Telephone & Electric company

of Milwaukee, which is how building a toll line from

Marinette, Wis., to Marquette, Mich., contemplates a

line from Ashland, Wis., to Chicago, via Marinette.

The success of the telephone line between Rush City,

Minn., and Danewood, Minn., nine miles, has been so

great that plans are being made for an extension of the

system from Danewood to Braham, thence to Mora and

thence to Brunswick in the spring. Some of these

places have no railroad connection, and as their freight

goes to Rush City the telephone will be of great use to

ascertain whether expected freight has arrived.

It is stated that about 1,900 miles of electric railway

track—or, assuming this to be mostly double track, say

950 miles of line—was built in the United States during

1S96. As the total length of steam railway main line

laid in the same time was a little less than 1,900 miles,

it appears, says the Raihi.-ay Age, that the new mileage

of electric roads was about one-half that of steam roads.

While steam railway building has fallen off very rapidly

since 1890, electric railway building in the same time

has increased at a surprisingly rapid ratio, and it looks

as if the yearly construction might soon surpass that of

the steam roads.
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The Enclosed Arc Light.

By L. B. Marks.

Part II.

Blackening of the Internal Surface of Enclosure.

—Before taking up the analysis of the latest develop-

ment of the art, let us pause for a few moments and ex-

amine into the underlying principles governing the suc-

cessful operation of enclosed arcs of to-day. Let us start

out with the operation of an enclosed arc within an air-

tight compartment to which the outside atmosphere has

absolutely no means of communication. The photograph

reproduced in Fig. 2 represents such a structure and illus-

trates the results which follow the passage of current.

I shall show you the stereopticon view of the apparatus

on the screen later on. You will note that the glass,

which was originally cylindrical, now has a large

spherical protuberance at the side. You will also note

that the chamber is coated on the inside with a heavy

black deposit. This apparatus was originally air-tight

and the carbons iu contact. Current was passed so as

FIG. 2. THE ENCLOSED ARC LIGHT.—RESULT OF ENCLOS-
ING THE ARC AIR-TIGHT.

to form an arc, and in due time the length of this arc in-

creased from o to about 9 millimeters as the carbons
consumed. The bulb began to blacken after the oxygen
contained in it went into chemical combination with the

carbon vapor of the arc stream. Such a result is natural,

as the disintegration of carbon must go on as long as the

arc plays; the carbon having no substance with which
to combine, is thrown off in the form of a black soot on
the internal wall of the chamber. Moreover, as in this

case, when there are no means of exit for the expanded
gases, the pressure is sometimes sufficient to distend and
rupture the envelope.
Although the blackening of the internal wall of the

chamber always follows the operation of a carbon arc in

an air-tight enclosure, the same discoloration may oc-

cur under other circumstances when the enclosure is not

air-tight or even nearly so. This second case is illus-

trated in a cylinder in which the annular space around
the entering carbon permitted of access of oxygen to the
enclosure. The blackening was due to a large current
and a short arc. In the photograph (reproduced in Fig.

3) I have placed a clear cylinder alongside of the other
for comparative purposes. You will note that the de-
posit is inky in color and quite uniformly distributed
over the surface of the glass. In this case the carbons
were burned for three hours at a current of 18 amperes,
the arc tension being 30 volts. The amount of impurity
in the carbons was inappreciable.
Having thus reviewed the fundamental conditions gov-

erning the operation of enclosed arcs, we will now con-
fine our attention to the most important phase of the

subject, namely, the high-potential enclosed arc.

"Pioneer" (Marks) High Potential Enclosed Arc
Lamf.—We have seen that all the types of enclosed-arc
lamps described up to this point have been deficient in

various particulars. As far as commercial operation is

concerned, none of them has been a success. It re-

mained for a lamp operating on a new principle to fulfill

the requirements exacted by the commercial practice of
the day. Such a lamp had to satisfy the following con-

ditions: First, standard, steady light of uniform dis-

tribution; second, efficient arc; third, long life of the

carbons; fourth, no blackening or discoloration due to

the disintegration of the carbon.

These conditions were fulfilled in a lamp, an account
of which I presented for the first time before the Na-
tional Electric Light association of America in Febru-
ary, 1894, and which I called the high-potential incan-

descent arc. The high-potential enclosed arc, as its

name indicates, was so called on account of the high

voltage of the arc. High voltage is, of course, a rela-

tive term, and is applied in this case in contrast to the

usual voltage of the arc, viz., 40 to 45 volts. In experi-

menting in this line I found that arcs could be steadily

maintained at double the voltage of the ordinary arc,

and under some conditions even at three or four times

the voltage. Arcs of such high voltage are naturally

quite long and require apparatus specially adapted to

operate them. I found that under proper conditions

these long arcs could not only be maintained continu-

ously, but so operated with a remarkably small current,

thus resulting in high efficiency and long life of the elec-

trodes. Experience has shown that this method of op-

eration is the only one which has been successfully

applied to existing commercial circuits. A glance at the

cut, Fig. 4, in which marginal notes indicate the princi-

pal parts of the lamp, will show that the operating

mechanism consists simply of a pair of solenoids, arma-
ture and cores, lazy clutch and carbon rod. This mech-
anism is designed so as to spring a long arc of about 10

millimeters or more. The design of the solenoid is such
that the current consumed by the lamp will be very
small and quite uniform throughout the range of the

lamp. The enclosing bulb is mounted in the lower car-

bon holder and, as will be seen from the notation on the

cut, is closed at the top by a special device known as a
gas-check plug. The lower carbon in this lamp is 12
centimeters long and the upper carbon 30J2 centimeters
long; both pencils have a diameter of 11. 11 millimeters.

At the top of the lamp is mounted a small resistance coil.

The standard lamp is designed to pass a current of from
four to five amperes, 80 to 85 volts being the drop across

the arc.

The Gas-check Plug.—The plug which forms a
closure for the bulb is such a unique device that I have
deemed it worthy of a special representation in another
cut, Fig. g, where you will note the gas-check plug is

shown in cross section mounted in the mouth of a cyl-

inder. If we close the mouth of the bulb simply by a
flat metal disk having an opening in it sufficiently large

to allow for variation in diameter of commercial carbons,
we find it difficult to prevent an abnormal access of

oxygen into the enclosure. The gas plug was devised to

check the circulation of ingress and egress and
still have the same sized opening leading into the
enclosure. The comparative measurements with and
without the gas-checking device will be given later on.

It will be noted that in order to retard or check the
flow of gases into and out of the bulb, the plug is pro-
vided with a depending cylindrical metal tube about \ l/2
centimeters long, the lower end of which is slotted so as
to allow of communication between the gases on either
side of the wall formed by the tube. The opening
around the carbon may with advantage be enlarged so as
to form a secondary chamber for the gases, as shown in

the cut, Fig. 6. Now, after the lamp has been in opera-
tion for a few moments, the heated gases from the arc
instead of having an unobstructed egress, are met by
another body of gas at the plug, resulting in the pro-
duction of eddy currents, which tend to check the circu-
lation of the outgoing and incoming gases. I have in

my hand a model illustrating the principle of the gas-
check plug. Instead of the lower carbon I use an ordi-
nary wax candle. Instead of the upper carbon I use a
strip of metal to serve as a longitudinal diaphragm
adapted to show the circulation of the gases. The de-
pending cylindrical metal tube which projects into the
bulb is provided at its lower end with slots just as ex-

• plained before. In order to show the gas-checking ac-

tion very distinctly I have arranged to open and close
the slots at will. The conditions you will see represent
exactly those which exist in the case of the lamp. I

now light the candle. If I remove the metal strip which
forms a dividing wall for the gases, the circulation of
air into the enclosure will be stopped almost instantly

and the candle goes out. If the strip be inserted thus,

representing the upper carbon in its normal position in

the lamp, and the candle be relighted, you will note
that the flame continues to play, the cool air finding a
path for admission on the one side and the heated
gases having an unobstructed egress on the other. Thus
far the slots in the depending tube have been closed. I

now open these. You will note that the circulation of
gases is quickly checked and the flame grows dimmer
and finally becomes extinguished. The heated gases
are diverted in their course, and instead of passing
freely out of the enclosure, tend to fill the bulb with a
de-oxygenated atmosphere, thus illustrating the action of

the gas-check plug of the enclosed arc lamp.

TABLE OF LIFE TESTS.

With and without gas-checking attachment; carbons,

11. 11 millimeters in diameter:

Life Tests.—First, with and without gas-checking

attachment. The use of the gas-check plug makes it

possible to prolong the life of the carbons far beyond
that which can be reached without employing this de-

vice. In the table before you I give the results of tests

made with and without the gas-checking attachment,
other conditions being practically the same. You will

note that in one of the tests the total consumption of car-

bon with the gas-check plug was only a trifle over one-
half and in the other a shade more than one-third of

that resulting from the omission of the gas-checking at-

tachment. The prolongation in the life of the negative

electrode was exceedingly marked, the latter having in-

creased in length in each case when the gas-checking
attachment was used.

Second, with carbons 11. 11 millimeters in diameter in

five-ampere lamp. A pair of carbons which in the ordinary
open arc will burn from six to eight hours will last from
100 to 150 hours in commercial practice in the high-po-

tential enclosed lamp which I have already described to

you. A life test of a pair of carbons 11. 11 millimeters

in diameter, operated in the standard lamp, is given be-
low. This is a report on the performance of a lamp
which is in service about four hours every day. The
total run was 121 hours.

Third, with carbons 12.7 millimeters in diameter in

four-ampere lamp. When the diameter of the carbons
is increased the longevity is greater, but other objec-

tions are introduced which will be treated of under the

heading of "Efficiency of the Enclosed Arc." The life

test of a pair of carbons 12.7 millimeters in diameter
running about 12 hours per day in a four-ampere lamp
is appended.

TABLE OF LIFE TEST.

Of carbons 11. 11 millimeters in diameter, in "Pio-
neer" five-ampere enclosed arc lamp:

Original length ( + ) carbon 306.3S7 millimeters
" " (—) " 121. 10 "

Final " ( + ) " 109.537 '

"

" (-) " 82.55 -
"

Total run 121. hours
Consumption ( + ) carbon per hour 1.652 millimeter

(-) " " " 3i9 "
Maximum current 5.25 amperes
Minimum " 4.65
Average " 4.95 "

. TABLE OF LIFE TEST.

Of carbons 12.7 millimeters in diameter, in "Pioneer"
four-ampere enclosed arc lamp:

Original length ( + ) carbon 304.80 millimeters
" (-) " 128.587 "

Final " ( + ) *' 114.30 "
" (-) " 77-787 "

Total run -„ 199. hours
Consumption ( -r ) carbon per hour 957 millimeter

„ ." <-) 255 •
Maximum cunent. 4.5 amperes
Minimum " 3.8 "
Average " 4,15 "

Efficiency of the Enclosed Arc.—On a previous
occasion I published some curves showing the relative

radiant efficiency of the enclosed arc, one of which
curves I will reproduce here for you in contrast with an
efficiencv curve of an average open arc. Referring to
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FIG. 3. THE ENCLOSED ARC LIGHT.—BLACKENING AT
LOW VOLTAGE OF ARC.

the illustration (Fig. 7), the dotted line curves indicate
the relative luminous and total radiation respectively.
The ratio of the luminous to the total radiation of the
lamp at various angles below the horizontal is given in

the heavy line curve, which therefore represents the ra-

diant efficiency of the arc. In the case of the enclosed
arc the measurements are given for a clear-glass enclos-
ure; in the case of the open arc the readings are given
for the naked arc, no globe having been used. The
mean hemispherical efficiency of the enclosed arc was
found to be 8.4 per cent.; that of the open arc for the
same current 11. 7 per cent. It will be noted that the
efficiency curve of the enclosed arc differs materially
from that of the open arc, the distribution of light in

the former being more uniform than that of the latter.

In the enclosed arc the change in efficiency from 20 to

60 degrees is inconsiderable, while in the open arc the
change is decidedly marked, the curve taking a very
sharp turn at about 40 degrees.

The figure which I have given for the efficiency of the
naked arc is much higher than that of the average
naked arc in service in the United States. From tests

which I have made, it is safe to say that as commer-
cially operated the average efficiency of the open arc
lamp falls considerably below 10 percent, without de-
ducting the loss due to the interposition of a clear or
translucent glass globe. When we consider the case of
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an open in-door lamp with an opal globe such as used
extensively in this country and compare the same with

that of an enclosed arc lamp as commercially operated,

the relative radiant efficiency measurements as given

above do not represent the true relative illuminating

powers in the two cases. With the open arc for in-door

illumination it is necessary to soften the light; in other

words to enlarge the area of the source of illumination.

With the common opal globe it is found in practice that

from 40 to 60 per cent, or more of the light is necessarily

cut out in obtaining the requisite distribution just al-

luded to. With the enclosed arc, on the other hand,

where a thin outer globe is used, this distribution can

be obtained with a loss of not more than one-half of that

in the case of the open arc, especially when the inner

bulb of the enclosed arc is made of a slightly translu-

cent glass.

The conservation of heat in the enclosed arc makes it

possible to operate a carbon of given diameter at a rela-

tively higher efficiency than in the open arc. Thus a

carbon n millimeters in diameter operated in the en-

closed arc lamp at a current of from four to five am-
peres will -give about the same efficiency relatively as

a carbon eight millimeters in diameter operated at the

same current in an open lamp. This makes it possible

to use a carbon of large diameter more efficiently in the

enclosed lamp than in the open lamp. It is found, how-
ever, that with these small currents it is expedient for

several reasons to use carbons appreciably larger in

diameter than the size quoted above.

First—With the larger carbons the radiation is more
rapid and the temperature is decreased; the efficiency,

being a function of the temperature, is therefore also de-

creased.

Second—The amount of light cut off by the carbons

themselves when the latter are large in diameter be-

comes considerable. This applies especially to the rays

cut off by the flattened tip of the negative carbon.

Third—The coating of the internal surface of the

enclosure cuts off light in proportion to the thickness of

he deposit. It is well known that all carbons contain a

small percentage of impurity, consisting chiefly of silica.

When the carbons are consumed in the open arc this

silica passes off into the atmosphere. When the car-

bons are consumed in the enclosed arc the impurity

settles in the form of a thin coating on the internal sur-

face of the enclosure. Although the amount of this de-

in distribution of light will be noticed as in the case of

the efficiency measurements. The mean hemispherical

candle power of the enclosed arc as determined from
the curve is 431, the watts per candle being 1.17. The
corresponding values for the open arc are 425 and .953.

In the case of the enclosed arc the maximum candle

power, as may be deduced from the curve, is 595, while

the corresponding candle power of the open arc is 1,080.

The figures for the open arc are taken for a brand of

carbon in extensive commercial use in the United
States. In the candle power curve for the open arc the

readings begin at 200 instead of o.

It will be noted that, although the maximum candle
power of the open arc is almost twice that of the en-

closed arc, the mean hemispherical candle power of the

former is a trifle less than that of the latter; in general,

it will be found that, because of the comparatively deep
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FIG. 4. THE ENCLOSED ARC LIGHT.—PRINCIPAL PARTS

OF LAMP.

posit is very slight when the carbons are burned only

for a short time, the amount of light cut off becomes

appreciable when the coating thickens. It has been

found in commercial operation in the United States that

after 100 hours' burning the decrease in the illuminating

power of the lamp due to the formation of this coating

is not noticeable by the consumer; after about 150

hours, however, the decrease in illumination becomes

objectionable, and it is necessary to wipe out the en-

closing bulb. Now, with a pair of carbons 12.7 milli-

meters in diameter, the life, as shown in the test which

I have cited for you, is about 200 hours. As a result of

this long burning the light efficiency is cut down to an

objectionable extent; hence in this case we are using a

large carbon at the sacrifice of efficiency from all three

standpoints mentioned above.

In the candle power curves which I have given here

for comparative purposes (Fig. 8) the same difference

that the new company will probably build and operate

100 or 200 miles of interurban railway .within the next

two years. It is expected by May 1st to operate 17

miles of standard-gauge road between Middletown and

Hamilton, Ohio, by electric motors. This will be fol-

lowed by an electric line between Hamilton and Cin-

cinnati. Steam locomotives will be continued in use on

the main line of this system, but it is possible that in the

future electric motors may also be used on the principal

as well as the branch roads.

FIG. 5. THE ENCLOSED ARC LIGHT.—ENCLOSURE WITH GAS-

CHECK PLUG.

crater in the positive carbon of the open arc, the differ-

ence between the maximum candle power and the mean
candle power is very great; in the enclosed arc, on the

other hand, especially when the bulb is made of a

slightly translucent glass, this difference is very slight.

A comparative test of candle power of the open and

enclosed arc lamps respectively was made here recently

by one of the illuminating companies, and I submit the

report of same to you. The candle power measurements
represent the relative illumination produced in actual

practice. The open lamp was provided with the usual

opal globe in common service here, and the enclosed

lamp with an opalescent inner and a thin opal outer

globe such as used in the standard enclosed arcs. For

the same wattage the excess of candle power was slightly

in favor of the enclosed arc lamp.

It is difficult if not impossible to obtain a true value

of the effective illumination of an arc lamp, especially of

the enclosed arc, in terms of candle power. In interpret-

ing the candle power tests of arc lamps this fact must be

taken into consideration. The quality of the light

emitted, by the enclosed arc differs from that of the open

arc, and on this account comparative candle power

measurements must always be lacking more or less in

truly representing the relative values of the lights.. I

have found in some cases that an enclosed arc, although

producing actually less candle power than an open arc,

has given more available illumination, and on this ac-

count met the demands of the consumer better than did

the open arc. The number of open arc lamps which are

daily being displaced by enclosed arcs in the city of

New York alone is the best evidence in proof of the fact

which I have cited.

TABLE OF CANDLE POWER TEST.

"Pioneer" four-ampere enclosed arc, and "Ward"
eight-ampere open arc:

Mean watts arc, enclosed lamp 349

Mean watts arc, open lamp 34*5

Excess of watts, enclosed arc. ~. * per cent

Excess of candle power, enclosed arc 2fi per cent

Extensive Electric Railway Project in

Ohio.
The Cincinnati, Hamilton & Dayton Traction com-

pany has been incorporated in Ohio to lease, own, ac-

quire, build, operate or maintain, either alone or in con-

junction with any other street, suburban, interurban or

other railway company, street, suburban or interurban

railways, to be operated by electricity, steam or any

other motive power, to do a freight and passenger busi-

ness. This company is organized by the Cincinnati,

Hamilton & Dayton Railroad company to equip certain

portions of its line electrically. The latter company is

financially strong and controls a large and well-known

system of railroads. Its lines are nearly 700 miles

long and reach most of the principal cities in Ohio, as

well as penetrating to Indianapolis, Ind. It is stated

Gaseous Fuel as a Means of Cheapen-
ing Electricity. 1

By Nelson W. Perry, E. M.

In these days of extending areas to be reached by
electric light and power companies, the management is

constantly being put into a quandary as to how they are

to be reached. In electric lighting enterprises employ-
ing the direct current the areas that can economically

be reached are already pretty well covered, and these

are the best paying areas. Just beyond there is new
business to be had, if it only could be supplied, but to

supply it would involve additional outlays far out of

proportion to the reasonable expectation of immediate
returns. The management therefore feels that it must
for the present at least forego the immediate increase

from these outlying districts and must depend for new
business upon the natural or stimulated growth of cus-

tom within the districts already partly supplied.

Where the alternating current is employed very
largely increased areas are so easily made, tributary to

the central station that the temptation to supply scat-

tered customers has been in most cases too strong to be

resisted, and I believe if reliable statistics could be com-
piled they would show that alternating current lighting

stations have proved far less profitable as a class than

have those using the direct current. The very limita-

tions which have prevented the direct current entering

the field to which the alternating current is best adapted

have proved its greatest safeguard.

A comparative study of a very large number of load

lines of direct and alternating current lighting stations

discloses a peculiar state of affairs, viz., that as a rule

the alternating current load lines have almost uniformly

a squarer and broader topped peak than have the direct

current stations. This is largely due in some cases to

the fact that in the scattered service of the alternating

current a very much larger proportion of the total out-

put is employed for street lighting, but it is also partly

due to the larger proportionate losses at light loads due
to transformer and other losses peculiar to the alternat-

ing current, which makes the mean load higher than it

should be. This feature is particularly observable in

the curves of an alternating current station of which I

Gas-check plug (fits in Enclosing bulb (sur- Lower carbon holder

mouth of bulb). rounds the carbons). (supports the bulb).

FIG. 6. THE ENCLOSED ARC LIGHT.

have diagrams for nearly every day in the year, which

supplies such a small proportion of its total output to

street lights as to render the effect of these practically

negligible.

With the direct current system, the introduction of

high-voltage lamps, which have already demonstrated

their feasibility abroad and to a less extent in this coun-

try, will be a partial solution of the question of supplying

greater areas if it does not lead to the same temptation

which has beguiled the alternating current manufactur-

ers, for of this there is constant danger.

In electric railways, in which distances rather than

areas are involved, the question-is far more serious, for

in this latter case the cost of distribution increases al-

most strictly as the square of the distance, whereas in

electric lighting the cost approaches more closely to a

direct proportion to the distance.

This comparison becomes more strictly true when we
consider the suburban extensions of our electric roads,

which in fact are now becoming about the only exten-

sions open to our street railway managements, and the

unfavorable character of the comparison puts the street

railway problem in a still more unfavorable light when

we consider that in the outlying districts the immediate

traffic to be gained by the largely increased outlay is dis-

proportionately small to that outlay and of a far more

irregular character.

1. Read before the Northwestern Electrical association at Mil-

waukee January 21, 1S97.
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In order to make such new lines profitable at all it

has become quite popular to stimulate traffic by inaugu-

rating pleasure resorts and providing amusements at

the farther end of the line. The wisdom of this is

questionable, for to provide for this induced traffic, pro-

vision must be made both in the way of increased plant

and additional copper largely in excess of the natural

demand. This increased provision is at best utilized

but a small portion of the time and the earning capacity

of the investment as a whole is greatly decreased.

Returning to the electric lighting industry, it is at

best on an unsatisfactory basis, and something must be

done to better it. In the most desirable locations,

which are in our largest trade centers, such as Chicago,

New York and Boston, where probably of all places in

the world the electric lights are most dense, and there-

fore where they can be supplied at least cost for distri-

bution, what do we find? We find these companies

whose stocks are selling above par and which are -pay-

ing dividends regularly, making new issues of stocks and

bonds or applying for permission to do so, in order "to

raise funds for extensions."

Take the New York Edison Illuminating company as

an example, whose stations are perhaps as favorably

located as any to be found, and whose stock is selling

above par. It has capital stock of $10,000,000, of which

$7,938,000 has been issued, and of bonds $7,118,000, of

which $6,430,000 has been issued, making a total au-

thorized capital liability of $17,118,000, of which $14,-

368,000 has been issued.

According to its report for 1S95 its total maximum
capacity was 75,000 amperes or the equivalent of 150,-

000 i6 :candle power lamps. According to John W. Lieb, ]

the load factor of the combined Edison stations on the

day of the greatest output in 1894 (December 10) was

34^2 per cent.

To compare the capital outlay for electrical service

with that required for equivalent gas service is exceed-

ingly difficult; first, on account of the paucity and un-

reliability of gas statistics, and second, because of the

well-known enormous over-capitalization of gas enter-

prises in New York, partly due to the watering of stocks

and partly to the duplication of plants that would have

been totally unnecessary had the gas industry grown
legitimately under a single head instead of being the out-

growth of repeated consolidations of competitors in the

same territory. But taking these statistics as we find

them, the total authorized capital of the various gas

companies, including stock and bonds, is given as $58,-

109,000, and their united annual output, as near as I can

get it (average of two estimates by different gas author-

ities) 14 billion cubic feet. This gives a mean output

per hour of 1,600,000 cubic feet. Counting five cubic

feet per hour as the equivalent of a 16 candle power in-

candescent lamp, this means an average supply of 320,-

000 lamps, and if the load factor be assumed the same
as given for the Edison stations, it means a maximum
supply for something more than 927,000 burners. This

is in round numbers 6. 2 times as many lights as the Edi-

son company on a total authorized capitalization of $17,-

118,000 is able to supply. On this basis the capitaliza-

tion necessary to supply the same number of lights as

the gas companies can now furnish, would be $106,000,-

000 as against $58,000,000 for the gas companies. For
many reasons, some of which have been specified, the

comparison is manifestly unfair to gas, and it seems not

at all improbable that gas service can be supplied on a

capitalization of not to exceed one-fourth (instead of one-

half as here shown) that required for equivalent electric

service.

There is certainly something wrong in this state of
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gainsaid, what must be the condition of light and power
plants in smaller and less favorably situated cities?

Some, by rigid economy and the best of management,
are making a little money; more are running on a very
close margin, and still more are undoubtedly eking out a

precarious existence while their machinery is wearing
out and making no provision for its replacement when it

requires renewal, and all are charging more for their

light than gas can be and is furnished for, where gas is

furnished at all. It is very clear if the electric light

could be furnished at a small profit at the same price as

gas it would furnish an enormous increment to the

electric light manufacturer's income. The advantages
of electricity as a useful agent in the household over gas
are so apparent that there could no longer be any compe-
tition between the two. It would result in larger profits

for those companies now making money and place most
of those now operating at a loss upon a dividend-paying
basis.

Our electric railways, except in exceptionally favored
situations, as in our larger cities, are in no better condi-

tion than the lighting companies, if in fact they are in

as good condition.

Our electrical engineers have bent every effort to

ameliorate matters, and the best of our electrical stations

are now models' of mechanical and electrical engineer-

ing skill. Boilers of the highest efficiency, engines of

the greatest economy and all the accessories have been
brought to a state of perfection which leaves little expec-

tation for improvement in those directions. Greater dis-

tances have been brought under the service of existing

stations by means of the booster and of subsidiary outly-

ing storage battery centers of supply, and the load line

has been leveled off by the storage battery plants at the

station itself, and yet the most optimistic will not main-
tain that finality has been reached or that the desired

end has as yet been accomplished. Electricity can be pro-

duced at the station by large compound condensing en-

gines more cheaply than can gas light at the gas works.

If we assume that illuminating gas costs but 20 cents

per 1,000 cubic feet to manufacture and that five cubic
feet per hour are consumed to produce 16 candle power,

the cost per light per hour at the gas works would be
one-tenth of a cent. If on the other hand we assume
that an electrical horse power hour can be produced at

the central station for one cent, and that thirteen 55 watt

lamps can be supplied thereby, they would cost one-

thirteenth of a cent per hour.

When we still further consider that recent tests in

England have shown that a brake horse power can be
produced under test conditions in a gas engine on 14

cubic feet of ordinary town gas (16 candle power), and

beyond my reach or taking the bull by the horns by build-
ing another station?

Unquestionably the gas engineer has the advantage of
the electrical engineer in his method of distribution, but
he has this advantage solely through the apathy of the
electrical engineer and not through any inherent right.

The facts are indeed the other way, for the pressure at
which the gas engineer may distribute his gas is limited
to that at which gas can be burned at its most efficient

rate. No such limitation is placed upon the engineer
who distributes gas for fuel purposes. Compressed air
is being daily delivered through 20 miles of pipes with
a pressure at the point of delivery of approximately 100
pounds to the square inch and a leakage loss not to ex-
ceed 10 per cent., and gas for fuel purposes can be de-
livered through the same pipes at the same pressure and
leakage; whereas for illuminating purposes the final

pressure is limited to a fraction of a pound in pressure
to the square inch. But even under these conditions the-
Consolidated Gas Light company of New York is dis-
tributing gas from the Harlem River clear down to the
Battery—a distance of 13 miles—and the Gas Light &
Coke company of London is delivering gas over 70 miles
of territory through 2,000- miles of mains to a distance
of 17 miles from its stations. On the same investment
in pipes, therefore, a far greater gas delivery can be
made for power purposes than can be made for lighting
purposes, and the electrical engineer who will deliver his
energies to his centers of distribution' in the gaseous
form will have an enormous advantage over the gas com-
pany by reason of his ability to distribute his gas at
greater pressure.

But he must be careful not to throw away the advan-
tage thus gained by distributing his electrical energy over
too extended areas. It is my conviction that the ten-
dency to increase the radius of distribution is in the
wrong direction and that our solution is in the contrary
direction, viz., in increasing the number of our centers
and decreasing the radii.

As regards the economy of distribution of energy in
the gaseous form, I gave some figures in another place 1

which I ask permission to quote here.

I assumed that we wished to transmit our gas to a dis-
tance of 5,000 yards or nearly three miles, through a 12
inch pipe; that this gas has a specific gravity of 0.55 as
compaired with air, and that its calorific power was such
that when burned in a gas engine under fair conditions
it would require 25 cubic feet to produce one brake horse
power hour. In order to allow for bends, I assumed that
there were 25 90-degreee bends, or an average of one
every 200 yards. The results obtained under varying
initial pressures were as follows:

Increase of Total initial Horse power Fo t-pounds Per cent, of
pressure re- pressure m delivered (25 Velocity of power trans-

Inches water Cubic feet de- quired for inches re- cubic feet mitted con-
pressure. livered. each go° for 25 90

bends.
quired to de- one horse transmis- sum e d in

bend. liver gas. power hour}. sion. transmis-
sion.

1 inch 12,500 . .0016 inch .04 inch 1.04 inches 500 i/-3 4 feet
2 inches 18,500 .0034 " 085 " 2.085 720 5i.5 6

3 23,000 .006 1495 " 3-15 920 105.12 8

4 25.500 .0076 " 189 " 4.189 I.OZO i5i-5 8.S " .027
5 - 28,000 .0086 " 215 " 5-215 1,120 204.7 9.6 "
6 32,000 .0113 " 28 6.28 1,280 284 11. "

7 34,000 •0135 " 34 7-34 " I,3&0 359- 12. " .048
8 " 36,000 .0147 " 39 8.39 1,440 430. 12-5 "
9 " " 38,500 .0158 " 4 9-4 I.540 501. .06
10 " 40.000 .0183 " 46 " 10 46 " I.6O0 602. 14. -07

that such gas costs delivered in our large cities only
about $1.50 per i.ooo cubic feet, it becomes' evident

that we can pay the gas company its profit on manufac-
ture, distribution and collecting and still produce elec-

tric light in our central station at a less cost than gas

light; and yet when we have distributed our energy to

our customers we must charge them more than the gas

company does, light for light, and then be satisfied with
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Efficiency Curve of Open Arc.

FIG.

Efficiency Curve of Enclosed Arc.

THE ENCLOSED ARC LIGHT.

affairs, which the electrical engineer must correct. The
most significant feature of the situation is that notwith-
standing the fact that gas is distributed over very much
greater distances than low-tension currents are, the con-
sumer can buy it so cheaply that he can produce electric
light more cheaply by burning it in a gas engine, even
after incurring the losses in conversion in the engine and
dynamo, than he can buy it from the electric company.
If this be true in large cities like Chicago, New York,
Philadelphia, Brooklyn and Bos ton, and it cannot be

1. Transactions American Institute of Electrical Engineers,
1S95, p- 56.

far less profit on an increased investment than the gas
company gets on its lesser investment. It seems to me
that this indicates something radically wrong and in a
direction to which our engineers have given little atten-
tion, viz., in our methods of distribution.

We have constantly striven to increase our radii of
distribution and have done this until we could go no
farther and give satisfactory service. We have then
built additional stations, and many managers now find
themselves again confronted with the same question:
Is it possible for me to increase my radius, or must I

decide between foregoing the increased business just

This shows that by this means 1.600 horse power can
be delivered under 10 inches of water pressure through
a 12 inch pipe with 25 ninety degree bends at a distance
of 5,000 yards with an expenditure of but 1. 12 horse
power or -

tfa of one per cent, of the power delivered.
The Gas Light & Coke company of London in its

straight-away transmission of 17 miles, which is com-
parable with some of our longest electrical transmissions,
uses 30 inches initial pressure. 'With this pressure we
could deliver through the 5,000 yards of 12 inch pipe
approximately 2.700 horse power with an expenditure of
about / % of one per cent, of the power delivered.
The cost of this pipe, which would weigh Soo tons,

would be at present prices $16,000. If we should en-
deavor to deliver 2,700 horse power electrically to the
same distance with the same efficiency of transmission
at 10,000 volts it would require copper equivalent to
forty-seven 0000 B. & S. wires, which would weigh 900, 000
pounds and cost at 12 cents per pound $108,000, or 6 JA
times as much as the gas mains, and require transform-
ing down after it was delivered before it could be util-
ized.

The above estimates allow nothing for leakage, which
in gas mains is sometimes, though not necessarily, very
large. According to James McGilchrist, the losses in
leakage on the 2,000 miles of mains of the London
Gas Light & Coke company, through which a maximum of
i2S,ooo,ooo cubic feet per day is delivered, is only a
fraction over five per cent.

The extreme cheapness of transmission of gas distri-
bution enables the gas manufacturer to locate his gener-
ating plant where real estate, coal and water are cheap,
and thus we find all of the gas plants in New York city
located on the water front, whereas the principal electric
light plants are placed on the most expensive land at
such a distance from the water front that the hauling of
coal and the disposal of the ashes costs one of the most
favorably located of these plants 54 cents per ton on an
aggregate of some 50.000 tons of coal per annum. Water
for condensing or other purposes costs the largest con-
sumers in New York 10 cents per 100 cubic feet, render-
ing it in most cases more economical to operate engines
non-condensing, than to run them condensing.

1. "Gas vs. Electricity for Power Transmission.'
veering Magazine, October and November, 1896.
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These facts and the farther fact that the gas manufac-
turer utilizes the majority of his generating plant contin-
uously and at its maximum efficiency explain why on an
investment of less than one-third he can accomplish es-

sentially the same results more cheaply than can the
electrical engineer.

The gas engineer, by reason of the facility of storage
of his product, has practically no standby losses, -and his
total investment is constantly worked to nearly its max-
imum capacity. About the only part of the plant not so
continuously employed is his distributing mains, for
these are not employed to their fullest capacity except
for an hour or two each day. He has avoided these in-

efficiencies over a portion of his system, however, by es-

tablishing distributing gas-holders at convenient centers
so that the mains connecting these distributing tanks
and the generating plant are continually employed; and
only those radiating from these centers fall short of their

full earning capacity.

The electrical engineer has appreciated the effect of
the variable character of his load upon the earning ca-

pacity of his plant, and some of the most progressive en-
gineers are convinced that it is economical to supplant
the extra engines and dynamos necessary to take the
peak of the load with storage batteries which cost as
much as, if not more than, the apparatus displaced. But
his transmission and distribution lines which cost more
than ihose of the gas plant, as we have seen, are still

utilized to their full extent but a small portion of the
time. To obviate this the booster system with outlying
storage battery centers of distribution has been suggested
and in some cases employed, and this, it seems to me, is

a step in the right direction. But we must go further.

We must first of all materially reduce our enormous
fixed charges, and next we must find some means of re-

ducing our operating expenses, and accomplish both
of these reforms without sacrifice of reliability of serv-

ice.

Can we do better than to take a lesson from the gas
engineer who has already solved in a measure these

problems? I not only think we can profitably copy after

him, but that we can possibly go him one better.

The first step would be to move our generating plants
from the expensive sites now occupied and place them
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their fullest capacity, we have again reduced very mate-
rially both our fixed charges and our operating expenses.
We have seen that one gas company in London is sup-

plying 70 square miles of territory through 2,000 miles
of pipes with a leakage loss of but a fraction over five

per cent., and that it has a straightaway transmission of

17 miles. The economical distribution of gas over areas
much larger and to distances much greater than have
ever been attempted electrically is therefore no longer
an experiment, but an accomplished fact, and this fact

becomes still more impressive when we realize that after
paying all expenses of such transmission and the gas
company's profit, we can buy that gas and produce more
light from it through the intermediary of the gas engine
and dynamo, at less expense, than we can buy electric

light or than we could get from the same amount of gas
burned in the ordinary way.

If these be facts they are very impressive, and should
stimulate us to see how far we, as purveyors of electric

power and light, can avail ourselves of them.
My own suggestion, expressed on several previous oc-

casions, is this:

Locate a gas generating plant with regard to economy
of land, fuel, etc., and install at this point a large gas
holder, so that every dollar of investment at that point
would have a maximum earning capacity. Taking ad-
vantage of the greater economy of gas over electrical

transmission, transmit this gas to local centers of dis-

tribution. At these points smaller gas holders should
be erected so as to enable the gas mains to be used to

their maximum capacity. Gas engines would take the
place of steam boilers and engines, less space would be
required and standby losses entirely avoided. If our
load line were such as to warrant the introduction of

storage batteries, these would supplant the local gas
storage and the real estate at this point, and dynamos,
engines and labor would all be employed continuously
to their best advantage. In fact, every dollar of in-

vestment from the gas generating plant to the electrical

plant at the local distributing center, including the gas
mains, iwould be employed to its best advantage, leaving

only the distributing mains to be employed under a low
load factor.

The economies in investment and in operating ex-

penses thus accomplished would enable us to reduce the

radii of distribution and thus to give the same service with
less investment of copper or better service with the same
investment, and to reach unsupplied territory at a profit

not now accessible nor profitable by present methods.
I do not know just what proportion of the total cost of

illuminating gas is due to the refinements of manufac-
ture rendered necessary for the service it supplies, but it

is undoubtedly large. Gas sufficiently clean for fuel

purposes, without its high illuminating properties but
of nearly equal calorific power, could doubtless be manu-
factored for considerably less than it costs the illumi-

nating gas companies. The fact, too, that it could be
distributed at very much higher pressures would make
still further for economy.
As to the quality of the gas, it will pay to generate

such as has a high calorific power if it is to be trans-

mitted far. If to be generated locally and used on the

spot, a low grade gas such as the Dowson gas, having a

calorific power of about one-quarter that of ordinary 16

100 C. P. 200 C. P. 400 C. P.

Candle Power Curve of Open Arc.

FIG. 8. T

on cheaper land where fuel and water may be had most

cheaply. If by this move we can save in our coal bill 54
cents on every ton of coal, costing, say, $2. 50, we have at

once made a material gain in operating expenses as well.

If by adopting gaseous transmission we can cover a

vastly increased area at the same cost, we have made
another gain, and if by converting our coal into gas we
are enabled to utilize coal that costs $1.00 or $1.50 per

ton, whereas before we were paying $2. 50, another ma-
terial gain has been accomplished.

If by reason of the exceedingly cheap method of gas

storage, which when employed on a large scale can be

provided on an investment of but Si. 50 per horse power
hour capacity, 1 we can employ the real estate occupied,

the buildings, apparatus, labor and administrative force to

1. A 500 foot- holder would cost, erected in New York, abou[
S700; a r.ooo foot holder, S900 to Si,ooo; a 150,000 foot holder, S15,-

000, and a 3,000,000 foot holder Si8o,ooo. Assuming that a gas en-
gine requires 25 cubic feet per horse power hour, which is exceed-
ingly liberal for the best types of modern gas engines, using gas

of the average quality of our ordinary illuminating gas, the invest-

ment per horse power hour capacity for the largest sized tank
named would be as given.

Candle Power Curve of Enclosed Arc.
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candle power gas, would undoubtedly be the most eco-

nomical; but by reason of the greater volume required

and of the greater frictional losses due to its greater spe-

cific gravity, such a gas would be less economical where
long transmissions were involved than the richer and
lighter gas produced at somewhat higher first cost.

Economy of Electric Car Heaters.

Giving the figures published in the Western Elec-

trician of December 26, 1896, showing the surprising

result of a test made by Superintendent Jones of the

South Chicago City Railway company, to determine the

fuel cost of electrically heating his cars (shown to be

less than one cent per car-hour in ordinary winter

weather), the Railroad Gazette of February 5th com-

ments as follows:

In most cases it would be unfair to take the results of

the cost when figured on the basis of the fuel used as

the true values. Where many cars are operated, the
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cost of the labor, fuel, wear, etc., is an important item
and amounts to considerable.
We find in the Proceedings of the Engineers' Club of

Philadelphia, for July, 1895, that James Christie gives
the results of his investigation on the cost of car heating
in the following words:

"I had occasion recently to investigate the cost of car
heating by the current. The cars were the ordinary 16-

foot bodies, each having four Burton heaters under the
seats. The heaters are connected in series, each having
a resistance of 35 ohms. These required for each car

zYz amperes of the 500 volt current. Allowing for the
usual losses, this can be traced back to an equivalent of
three horse power per car—at the station engine—or in
the case under consideration, to 12 pounds of anthracite
pea coal per car per hour at the boilers. The value of
this fuel was 1.3 cents in the fire-room. Charging this

item with its share of the general expense of labor and
maintenance made the cost of heating the small cars
about iy2 cents per car per hour."
Supposing that the car travels eight miles an hour and

the cost of motive power is one cent a mile, then from
the results obtained by Mr. Christie the cost of heating
the car is about one-fifth of the cost to propel it. This
result is apparently very low, but it will be observed
that the cars were small and but four heaters were used.
Houston and Kennelly, in their book on "Electric Street
Railways," page 152, say that a fair average for the cost
of producing a kilowatt-hour may be considered at iy2
cents, so that the expense of heating the cars by elec-

tricity during severe weather may be estimated roughly
as 4^ cents an hour. If we take the above figure as re-

liable we find that the cost of electric energy required
to heat a car during very cold weather would be about
one-half as much as is required to propel it, providing
the motive power per car mile was one cent. It is ex-
tremely difficult to obtain satisfactory figures bearing
on this question, since there are many items entering
into the computation that depend on the peculiar condi-
tions of the individual roads. For instance, one com-
pany might strive to keep the average temperature of its

cars at 70 degrees, while another might regard 45 de-
grees as the proper temperature, or one company might
find it necessary to install new apparatus to perform the
extra work, while another could use the machinery al-

ready in use without any additions.

English Telegraph Company "Called
Down" in South America.

In many respects the governments of the South

American republics may be open to criticism, but it is

evident that one of them at least does not allow itself to

be trifled with in the matter of discriminating telegraph

rates. The following press dispatch from Buenos Ayres

tells an interesting story:

The Western & Brazilian Telegraph company, an
English concern, which has a monopoly of the tele-

graphic communication on the coast of Brazil until 1913,
is connected with the city of Buenos Ayres by the lines

of the River Plate Telegraph company of Montevideo.
In order to harrass competition in the United States and
Europe, an overcharge of 57 cents in gold a word beyond
Buenos Ayres has been imposed on telegrams sent by way
of Galveston to Brazil since 1892. Representations to the

different governments concerned produced no effect un-
til last June, when this government ordered the River
Plate Telegraph company to stop collecting the over-
charge in Argentine territory. Protests and proposals

for an arrangement of the matter followed, all tending
to elude the jurisdiction of Argentina. Last October the

Argentine government gave the River Plate Telegraph
company 24 hours' notice to comply with its decrees.

The company replied, stating that it had obeyed and al-

ways would obey the orders of the government. This
has since been found to be false, because on the occasion

of the reduction of rates in January the overcharge on
messages to Brazil figured along with the new tariffs

submitted for approval according to law. The govern-

ment sent a representative to the office of the River Plate

Telegraph company to prove that a violation of its de-

crees was being insisted upon, and at 3 o'clock yesterday
afternoon [January 30th] the government stopped the

service here of that company in consequence of the evi-

dence of insubordination. Since then the River Plate

Telegraph company has inquired of the government on
what terms the reopening of its office would be permitted,

and the government has replied that only on uncondi-
tional surrender, without any reserve expressed or

implied, will the company be allowed to resume business.

This the company has failed to agree to, and conse-

quently its office here will remain closed until such time

as it sees fit to comply with the order of the government
to make the tariff uniform, charging all the public alike

and stopping the discrimating rate hitherto imposed
on telegrams by way of Galveston.

The Ohio State University of Columbus, O. , is trying to

reach all classes of the citizens of the state, and desires

that the educational advantages which it offers shall be
known and appreciated not only by high-school students,

but by the artisans, mechanics, shopmen, draughtsmen
and all manufacturing people. It has arranged "short

courses," the successful pursuit of one of which will

benefit everyone who has any desire to improve his

position in the world or to increase his earnings. A
high-school education is not necessary for admission.

Circulars giving information are gladly sent by the uni-

versity on request.
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A commercial museum has been established at Osaka,

Japan, which is the commercial center of the Mikado's

realm. Recent advices from the United States Consul

at Osaka call special attention to the fact that one fea-

ture of this enterprise is a permanent exhibition of na-

tive and foreign productions, and the suggestion is made
that American producers who are desirous of increasing

their trade with Japan would do well to have agents

represent them and their interests, secure space for ex-

hibits and canvass for trade as they would in the home
market. He adds that there is a large and constantly in-

creasing demand for goods of American and European
manufacture, and among those mentioned particularly are

electrical appliances of all kinds. Reports from other

sources indicate a desire on the part of the Japanese
government to cultivate friendly trade relations with

this country, but manufacturers who go to the expense
of introducing their wares in Japan and establishing

representation there should have some assurance that

their apparatus will not be duplicated at once. They

Independent telephone companies in Connecticut are

looking for relief through legislative action that will

compel the Bell interests to recognize them and make
connections over their lines. On February 3d a bill

was introduced in the house by Mr. Strong of Win-
chester, entitled "An Act to Prevent Discrimination by

Railroad Companies in Regard to Telephones," provid-

ing that any railroad company shall, upon application,

allow any person or corporation to place telephones in

the office of its agents at the stations located in the

cities or towns where the applicant may have an ex-

change in operation. Another measure was presented

on the same day by Mr. Alvord of Winchester, entitled

"An Act Concerning Telephone Companies," providing

that no telephone exchange can discriminate against

another telephone exchange, bat must furnish the same

service as it does to its other subscribers. Eoth bills

were referred to the committee on judiciary. C. K.

Hunt, manager of the Winsted Local Telephone Ex-

change of West Winsted, Conn., is author of both meas-

ures. He is anxious to secure co-operation of those who
are interested in the proposed bill now before the Illi-

nois Legislature upon the same subject. Anti-Bell com-

panies in the West will be interested in following the

movements of those engaged in the same cause in New
England.

Last year was a record breaker in the British Patent

Office. The number of applications for patents filed

in thot department during 1S96 reached 30,165. This

seems a very small number to anyone acquainted

with the volume of business done in the Patent Office at

Washington, but it was an increase of over 5,000 on the

number of applications filed in the British Patent Office

in 1895. An examination of the records shows that

electricity was one of the branches in which there was

increased activity. Improvements in methods of trans-

portation seem to occupy considerable time in England.

There were also several improvements and inventions

in acetylene burners and in the methods of producing

the gas.

It may also be mentioned in this connection that En-

glish inventors regard with favor the recent promulga-

tion of a new law in the Russian Empire embodying im-

portant concessions to inventors, and the extension by

Japan of the benefit of its patent laws to foreigners.

The experience of some Americans in Japan has not in-

creased their desire to promote commercial relations

with that country, owing to the fact that imported ma-

chinery and devices of all kinds are boldly copied by

native concerns. If protection can be secured to Amer-

ican inventors under the patent laws of Japan, this con-

dition may be remedied, otherwise the interest of Amer-

ican manufacturers in Japanese trade will be short-

lived.

Labor organizations throughout the state have recom-

mended the passage of a bill by the Illinois Legislature

providing for vestibule car, as suggested in our last is-

sue. Within the last three years such laws have been en-

acted in Michigan, Ohio, Minnesota and other neigh-

boring states, and the result has been pronounced

eminently satisfactory. Even the managers of the com-

panies at first reluctant to undertake the additional

expense of providing vestibules now admit that the

change means increased efficiency as well as safety and

comfort among the operators. It is asserted by the ad-

vocates of the proposed measure in this state that the

trip sheets of the cross-town lines in Chicago show that

in bad weather the number of motormen who fail to re-

port for duty sometimes amounts to fully half the avail-

able list, and the safety of passengers has to be intrusted

to extra men. The experience in all cities where the

vestibule plan has been given a thorough trial is that the

increased protection and comfort to the motormen en-

ables a greater watchfulness and consequent protection

to the passengers. On many lines in Chicago partial

protection is afforded to motormen. These half-meas-

ure vestibules have glass fronts, but are open on both

sides, exposing the motormen and passengers on the

platforms to violent drafts. It is the purpose of the au-

thors of the proposed vestibule law in this state to com-
pel the uniform inclosure of the motor platforms on all

sides, with the necessary openings for ingress and egress

of passengers capable of being opened and closed at will.

In ordinary weather of course it will not be necessary
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to keep the door on the rear platform closed, as this

would greatly impair the efficiency of the service, but in

such severe weather as that recently experienced every

precaution should be taken for the protection of the

employes.

Two prominent electrical engineers of acknowledged

ability and high personal character have made a thor-

ough examination of the fire-alarm boxes made by the

Gamewell and United States companies for the city of

Chicago under specifications of the fire department, and

their conclusions confirm the impression that the con-

tract should not have been awarded to the Gamewell

company at the price named. The experts claim that

the box made by the United States company for S45 was

equal to that of the Gamewell company for which the

city paid $100. The difference in the price named in

the contract awarded the Gamewell company and the

bid of the United States company for equally good ap-

paratus is $4,125. This unnecessary expenditure of

public funds was made upon the urgent and personal

solicitation as well as the official recommendation of

John P. Barrett, who advocated the selection of the

Gamewell apparatus with vigor and audacity. The test

of the experts, which was proposed by the representa-

tive of the United States company before the contract

was awarded and at that time scornfully rejected by

Barrett, was forced upon the department after the deal

was closed by the Chicago Record, which notified all

concerned in the affair that it proposed to investigate the

matter thoroughly. The report of this commission is

eminently fair and practical, as might reasonably be ex-

pected from men of their standing in the profession.

Their conclusions carry with them the weight of con-

viction, and they will be accepted by the electrical fra-

ternity and the community as final. The result places

Barrett in an unenviable position. It is evident that he

is not to be trusted with the administration of such an

important office as that which he now holds, and that

he should be deposed at once. He has already betrayed

his superiors into a grave mistake through which a large

sum of public funds has been squandered, and he should

not be given an opportunity to repeat this performance.

It is time to purge the city hall of the gang that sur-

rounds Barrett and acts under his guidance, and the

electrical fraternity should help along the good work.

American manufacturers and merchants interested in

foreign trade may derive some information from the dis-

cussion now taking place in Great Britain upon the

"Berne Telegraphic Vocabulary." The policy of "patch-

ing" the 1894 vocabulary is generally condemned, and

it is said that British merchants will have nothing to do

with it unless radical changes are made. One writer

says that he has a list of 661 words divided into 14 di-

visions, which are dangerous to transmit, as they are

likely to cause trouble, and therefore should not have

appeared in the vocabulary. Renewed and strenuous

opposition is called for on the part of all concerned to

the circular issued by the General Postoffice, London, in

December, 1S96, which is pronounced "a new illustra-

tion of the unskillful and bungling manner in which the

International Bureau carries out the Budapest resolu-

tion." In face of the list just mentioned, the only un-

suitable words found by Berne are stated to be 28, which

are to be withdrawn. They range from A to W, and as

there can be very few more after W, the correspondent

can get little comfort from the information that they are

to be informed if there are any more to be depleted. It

is also suggested by Berne that the expressions "How-
so," "How soon," "Mylord," "Mylady," are improper

combinations and should not be used. These grotesque

combinations are declared unsuitable, and as they are

not words at all the wonder is expressed that they were

not expunged and others substituted. Provision is also

made by the Budapest conference that the words to be

suggested to Berne for the new vocabulary must not

contain "less than five" nor more than 10 letters! One
correspondent expresses amusement that a minimum
limitation of five-letter words should be approved at the

conference. What objection would there be to a code

of "ifs" and "ands" is asked, especially when such

resuscitations as ' 'acordelaba, " ' 'aereacion," ' 'erbs-

stroh," etc., are suggested for the official vocabulary?

The prospect of a limited and compulsory vocabulary,

tending to put an end to the growth of business require-

ments, is viewed, the correspondent says, by the mer-

chants with the deepest dissatisfaction. American tele-

graph officials and merchants engaged in foreign trade

will be directly interested in the outcome of this dis-

cussion.
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BARRETT CORNERED.

NO EXCUSE FOR EXPENDITURE OF
$4,125 RECOMMENDED BY HIM.

Electrical Experts Pronounce Rejected
Fire-alarm Boxes Equal to Higher

Priced Apparatus Accepted
by the City Electrician.

If there can be found to-day in the city of Chicago a

man who does not regard John P. Barrett as a thor-

oughly discredited public official he should be produced

at once, for Barrett is sorely in need of friends and sup-

porters. After the developments of last week's investi-

gation of the awarding of contracts for fire-alarm boxes,

it would seem as if Barrett would immediately hand in

his resignation if he has any regard for decency what-

ever. The investigation was forced upon the Fire De-

partment by the Chicago Record, which had protested

so vigorously against the recommendations in the super-

intendent's report, and which continued to demand a

thorough test of the boxes by disinterested experts with

so much persistence that Barrett was finally compelled to

yield. Professor Stine, who was named by the Record,

and Mr. Merrill, who acted at the request of Barrett,

worked together and came to the same conclusions.

This report places Barrett in the position of a man con-

demned by a judge of his own selection. Every pre-

tence and pretext upon which the award was based

is shown to be false by the declaration of the experts

that the United States company's box was equal in

every respect to the Gamewell box. This is a positive

and emphatic repudiation of the claims set forth in Bar-

rett's report, and it is signed by the man selected by

Barrett to act upon the investigating commission as his

representative. It is clearly proven that upon the

recommendation of John P. Barrett the city of Chicago

has made a contract for 75 fire-alarm boxes at $100

each, when apparatus equally good could have been pro-

cured for $55 less per box; in other words, the city

agrees to pay $7,500 for an equipment that it could

have purchased for $3,375 from an equally reliable com-

pany, thus squandering $4,125 of the people's money.

Result of Impartial Test.
The contract for the fire-alarm boxes for the city of

Chicago, which has lead to an animated discussion of

the methods employed by John P. Barrett in his official

capacity, has been the subject of a careful examination

during the last week by the Chicago Record. As noted

in the last issue of this journal, the contract was awarded

in spite of the warnings and protests of the Record, and

in such a manner as to arouse suspicion that other mo-

tives than promoting the public good prompted this action.

The matter was not dropped with the closing of the con-

tract; an investigation by disinterested experts was de-

manded, and, under great pressure, the department was

reluctantly compelled to have the boxes tested and the

reports of Barrett and his-subordinate, Mehren, made

public. Professor W. M. Stine, director of the depart-

ment of electrical engineering at the Armour Institute of

Technology, was selected by the Record to make the

test, and William H. Merrill, Jr., chief electrician of the

electrical bureau of the National Board of Fire Under-

writers, at the request of Barrett, consented to take

part in the examination. It was agreed that the report

should be made to Fire Marshal Swenie, the head of the

department, and thus make the proceeding an official

investigation.

The commission met on Friday afternoon, February

5th, and examined J. F. Mehren, superintendent of the

city repair shops, who had tested the boxes for the city

and had been permitted to pass upon their relative

merits, although one of the most important features of

the Gamewell box was a device invented by him.

James W. Johnson, the agent for the United States

company, explained the conditions upon which he was

compelled to compete with the Gamewell apparatus.

The test of the boxes was condncted at Armour

Institute the following day, and the result of the exami-

nation is presented in the following report, which is

signed by Professor Stine and Mr. Merrill:

We beg to submit the following report of our findings
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on these boxes, in which the device of the United States
Fire & Police Telegraph company is designated as
box "A" and the device of the Police Telephone & Sig-
nal company is designated as box "B."
Box "A."—This is essentially a plain sector box, de-

signed for operation on a normally closed circuit.
When the lever is pulled for an alarm a heavy, coiled
spring is wound up, which, on being released actuates
the sector, and this, through a suitable train of gears,
operates a break wheel, which, by engaging a lever arm
alternately opens and closes the circuit, and thus the
appropriate signal is repeatedly transmitted. Coupled
with this is a signal key and an indicating magnet with
bell attached.

We do not consider that this box complies with your
specifications or is suitable for use as designed, in the
following particulars:

1. The contacts for shunting out and thus protecting
the box mechanism are inefficient. We find they are
fitted with plain metallic surfaces, which come in sim-
ple contact with each other. Such contacts are liable
to be affected by corrosive coatings which may greatly
increase their electrical resistance. For this reason
wiping contacts, in which the surfaces are rubbed to-
gether when pressure is applied to close the circuit, are
preferable.

2. The connections for the box mechanism are not so
arranged that on the operation of the shunt dangerous
currents would be prevented from passing through the
transmitting contacts. These connections were not
found to be placed in series, so as to introduce a suffi-

ciently high resistance into the circuit it is necessary to

protect. We have seen a plan showing these connec-
tions properly made in series, which, if carried out,

would remedy this defect.

3. The inner door is provided only with a key lock.

This door is depended upon to depress a spring contact
closing the protecting shunt. The pressure of the
spring therefore operates to open the door. If, through
carelessness, the door is closed without being locked,
the spring will open it and the box will not respond
when pulled. The door should be supplied with a
spring catch as well as a lock.

4. The screws designed to secure the connecting wires
are not substantially made. The head of one of them
was easily twisted off with a small screw driver.

Box "B."—This box was essentially similar to box
"A," except that it employed a cut-out in place of a shunt
for protecting its mechanism. We do not consider that
this box complies with the spirit of your specifications,

or that it is suitable for use as designed, in the follow-
particulars:

r. The signaling contacts are normally open. Dust
and insulating coatings may deposit on these contacts to

such an extent as to prevent the closing of the circuit

when the box is operated. The protecting coverings for

the mechanism are not dust-proof, and do not remove
danger from this source.

2 The cut-out contacts are sufficiently light to he
fused by foreign currents similarly to the signaling con-
tacts of box "A."

3. The construction of the commutator and the plug
is such as to allow the closing of the box, with all its

mechanism out of circuit and inoperative. This serious
defect could be remedied by reconstructing this simi-

larly to the one shown in box "A."
4. This box, when pulled, does not indicate by the

striking of its bell that the alarm is being properly trans-

mitted, and an inferior grade of insulation is used on its

connecting wires.

Defects common to both of these boxes are found as

follows:

1. Altogether too many screw contacts are depended
upon for making electrical connections.

2. The carrying capacity of parts of the circuits of

both boxes is too small.

3. Some of the more important mechanical parts de-

pend solely upon small set screws for holding them in

place.

Neither of the boxes was supplied with devices in-

tended to shunt to ground high potentials or to open the

circuit in case of abnormal currents, but we assume that

when these boxes are connected to aerial wires such pro-

tective devices are installed.

We believe that many of the defects noted in the fore-

going are critical, and you, of course, agree that all pos-

sible refinements of design and construction are essen-

tial to mechanism of this kind, upon the invariably suc-

cessful operation of which the safety of life and prop-
erty depends.

If any comparison is needed between these two boxes,

we give it as our opinion that their comparative merits

and defects are about equal.

This report completely sustains the charge of favorit-

ism on the part of Barrett, not to put a more unchari-

table construction upon his course in this matter. The
experts conclude their report with the statement that

the boxes' "comparative merits and defects are about

equal." This, of itself, is sufficient to condemn the ac-

tion of the department in paying S4, 125 more for the

Gamewell boxes than the price at which the United

States boxes were offered. It should be borne in mind

in this connection that the box submitted for examina-

tion was hastily constructed by the United States com-

pany; that it was a special design to meet the require-

ments of the specifications which made it necessary to

follow the design of the Gamewell box, and that the ob-

jections raised by the experts were upon points in which

it departed from its regular style of construction to com-
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ply with the requirements of the city specifications. The
same objections are made by the experts to the Game-
well box, and in one important particular they institute

a direct comparison, saying "this serious defect [in the

Gamewell box] could be remedied by reconstructing

this similarly to the one shown in box 'A'" [United

States type].

Another point that should not be overlooked is that

the experts agree that the style of box adopted as a
standard by Barrett does not comply with the spirit of

the city's specifications, and that it is not suitable for

use as designed.

Barrett's Official Advocacy of Game-
well Apparatus.

Barrett's report to his superior, Fire Marshal Swenie,
is an interesting document, not because of any technical

value or for the information that it contains, but merely
as an illustration of the audacity of the writer in placing

such an official document upon file. He says:

From Mr. Mehren's description of the United States
box it must be apparent to anyone familiar with the
fire-alarm service that it is an unsafe machine to employ
for that purpose. As you are aware, the fire-alarm system
in this city has grown from a comparatively small begin-
ing, 30 years ago, until it is now the largest in the world.
It has been the aim of this branch of the department
during all these years to keep pace with the march of
electrical improvement, and to at all times equip itself

with the very best, safest and most speedy means of ac-
complishing the ends for which it was established—viz.,

the communication, from any part of the city, of a
prompt, definite and universal alarm of fire. Until with-
in a comparatively recent period the only menace to the
security of the apparatus entering into this service was
lightning, and ample provision has always been made
against that danger.
Of late years, however, a more serious menace has

arisen in the large and constantly increasing number of
stations, lights and trolley plants, It has been no easy
task to devise a simple, and, at the same time, effective
protection for street boxes and engine-house apparatus
against the tremendously destructive power of these two
agencies, when the seemingly inevitable contact between
their lines and those of the fire-alarm service comes.
Such a device has, however, been produced, and has
been incorporated into all our later-day purchases, and
in boxes of older date, as rapidly as circumstances
would permit.

I would not for myself accept as a gift any street box
not possessing these or comparatively similar devices.
That the United States company's box does not possess
these devices or their equivalents, leaving out of the ac-
count its mechanical short-comings, is clearly stated in
Mr. Mehren's report—and in this he is sustained by my
own observations.

Where so much is at stake, including life as well as
property, safety should be considered above price. The
citizen who is called upon to communicate the dread an-
nouncement of fire, whether for himself or his neighbor,
should have the assurance that the best means that the
state of art, regardless of cost, can produce, is at his dis-

posal for that purpose.
I am, therefore, constrained to recommend that the

bid of the Police Telephone & Signal company be ac-
cepted, and that the bid of the United States company
be rejected.

This document, read in the light of subsequent develop-

ments, is really discreditable to th*3 department. What
it pronounces "an unsafe machine" is declared by Mr.
Merrill and Professor Stine to be as efficient and reliable

as the apparatus at present employed. Instead of at-

tempting to keep pace with the improvements in this

class of apparatus, it has been the constant aim of

Barrett and his associates to retard progress by prevent-

ing competition. No better evidence could be desired

than that furnished by the specifications under which

bids for apparatus are required. Barrett says he would

not accept the United States box as a gift, yet Professor

Stine and Mr. Merrill say that it is just as good as the

Gamewell box. His entire report is a series of misrep-

resentations. The appeal to prejudice and fear is in-

tended to mislead the public, but the investigation has

shown that there need be no apprehension on this

ground. Barrett's grand-stand play falls rather flat

when read in connection with the report of the Record's

commission.

The "Record" Reviews the Situation.

The Record on February gth published the following

significant editorial, summing up the situation:

According to the report returned by the experts who
at the request of the Record have been examining sam-
ple fire-alarm boxes, Chicago is paying $100 for an arti-

cle when it could have another quite as good for $45.
The men who gave these opinions on boxes submitted
for inspection are thoroughly familiar with the work and
speak as impartial critics. Prof. Wilbur M. Stine, di-

rector of the department of electrical engineering in the

Armour Institute of Technology, and William H. Mer-
rill, chief electrician of the electrical bureau of the Na-
tional Board of Underwriters, submit that the $100 box
made by the Police Telephone & Signal company is no
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better than the $45 box made by the United States Fire

& Police Telegraph company. "Their comparative

merits and defects are about equal," says the report.

These opinions, which are detailed and make specific

mention of the points upon which the judgment is based,

are recommended to the consideration of the public in

connection with Superintendent Barrett's declaration in

favor of the $100 box. It is not to be supposed that

Superintendent Barrett's former interest in the more ex-

pensive contrivance has anything to do with his recom-

mendation that it be kept in use. He asserts with con-

viction that the $45 box is an "unsafe machine." Not-

withstanding that in the opinion of two experts there is

no reason why one fire-alarm box should not be as serv-

iceable and safe as the other. Prof. Barrett insists

upon using the box which costs the taxpayer most and

in which he was at one time personally interested.

The taxpayer can but form his own inferences as to

the policy which recommends a heavy expenditure for

an end which could be secured as well for less than half

the amount.

York, New Haven & Hartford, with the exception of the

motors; and it will be recalled that the cars of this lat-

ter line and their equipment served as models, both in

the design of the car' itself and the arrangement of the

motors, for the. locomotives designed by the late D. L.

Barnes.

The General Electric company, which carried out the

equipment of the California Railway company through

its Pacific Coast office, will equip another locomotive

for use on the Alameda and Fruitvale line, using, how-

costly electrical plant it seems somewhat late to be made
the recipient of this startling piece of information.
Nevertheless, the saying has a moral of its own; it indi-

cates a development so rapid that the mind of the gen-
eral public has been unable to keep pace with it. What
was new some three or four years ago is pretty well mat-
ter of ancient history to-day.

In surveying the rapid growth of the electrical indus-
try, it may be said that development has proceeded along
certain well-defined lines, and that along many of these

a very advanced state has been reached. Early in the

century we had the discovery of the electric arc, which

Standard Railroad Cars Electrically
Operated in California.

It is not alone in the East and Middle West that the

application of the electric motor to steam railroad con-

ditions has been favorably considered and adopted, for a

very interesting adaptation of the electric motor has re-

cently been made on a railroad in California. The Cal-

ifornia Railway company operates a short line of road

some three miles in length, which runs from the junc-

tion of the Southern Pacific railroad to Leon a Heights,

passing on the way Mills Seminary, an educational in-

stitution for women. The road serves Alameda and

Fruitvale, which are both located just across San Fran-

cisco Bay opposite San Francisco.

The carsused are standard steam railroad cars. The

motor cars of the trains, one of which is shown in Fig. 1,

are composite baggage and passenger cars. Motor car

No. 11, as illustrated, is vestibuledat each end and car-

ries on each hood an electric headlight. It takes cur-

rent from an overhead wire by two trolleys, one of

which only is in contact during operation. Each motor

car is fitted with an automatic air pump to operate the

brakes and the chime whistles, of which there are two,

one on each hood. The motor equipments consist

of four "G E 1,000" motors, two mounted upon

each truck. The controllers are of the K type and

are provided, of course, with a magnetic blowout. Each

car is provided with automatic circuit breakers and re-

sistances, and the interior is lighted by incandescent

lamps in groups of three. Fig. 2 represents the interior

of car No. n, showing the position of the controller and

the motorman as seen through the door of the baggage

compartment.

Motor car No. 21, which is shown coupled to its train

STANDARD RAILROAD CARS ELECTRICALLY OPERATED IN CALIFORNIA.

ever, two or four "G E 2,000" motors instead of "GE
1,000" motors, as on the other cars.

Progress in Electrical Engineering. 1

By Alfred Hay.

Probably no other branch of applied science has ever

advanced with strides as rapid as those which have
characterized the progress of electrical engineering. To
some extent this may be accounted for by the fact that

whereas most other branches of industry had their origin

at a remote date of human industry, electrical engineer-

ing came into existence at a time when the spirit of

scientific inquiry had already become a dominant factor

in shaping human progress. It is, like many another in-

dustry of recent date, the direct result of scientific re-

search. Electrical engineering without a scientific foun-

dation is an anomaly, an impossibility.

To an outsider, the marvelous growth of the new in-

in Fig. 3, is also a composite car and is similarly

equipped so far as its electrical apparatus is concerned.

It is not vestibuled, however, and was one of the first to

receive its electrical equipment.

The track is of standard steam railroad construction,

bonded for the return. The overhead line is suspended

from iron brackets swung from round poles for part of the

way; for the balance of distance it is suspended from

span wires. The general character of the equipment of

this road is similar to that in operation on the New

dustry is somewhat difficult to realize. The time is not

far back when dyoamos were regarded with curiosity,

and an arc light excited a feeling of wonder. The extra-

ordinarily rapid development of electric lighting does
not seem to have been brought home to the mind of the

general public. Large central stations for electric light-

ing and power distribution are a growth so recent that

we have not yet ceased being told that "electricity is in

its infancy/' a saying repeated so often that it is apt to

excite a feeling somewhat akin to nausea. At this time
of day, indeed, when millions of pounds are invested in

I. From Ihe Elcci'.rica I Engineer , London.

first rendered electric lighting a possibility. Then came
the development of the dynamo, by means of which the

production of currents on a commercial scale was ren-

dered possible; and the introduction of the incandescent
lamp solved the difficulty of "distributing" the electric

light. For a time, however, the high hopes which had
been entertained regarding electric lighting were doomed
to disappointment. A large number of companies,
formed somewhat prematurely, came to an untimely end
and a reaction set in. Meanwhile, those who were
capable of seeing somewhat more clearly than the pro-

moters of ill-starred companies did not despair of the

problem they had taken in hand. "During the years of

comparative inactivity which intervened between the

first spasmodic efforts to introduce the electric light as a
general illuminant and the subsequent successful solution

of the problem, the dynamo received such careful study
and attention as transformed it from a somewhat crude
optician's toy into a substantial engineering structure per-

fect in every detail, and possessed pf an efficiency which
few other machines could boast. The calamities which
overtook the earlier companies cannot, therefore, be
looked upon as having produced wholly undesirable re-

sults. They prevented the introduction of- machinery
which eventually would only have retarded the progress

of electrical engineering.

The last decade has witnessed the establishment of

central stations in all the more important towns through-
out the United Kingdom. Something still remains to be
done (in some towns, at any rate) toward rendering the

supply pressure between the distributing mains some-
what more constant than it is at present. The price

charged per supply unit will also probably be reduced
when further advances have been made in dealing with
the inconvenience caused by the peaky nature of the load
curve. It is to be hoped that with a more general use of

electric motors this latter difficulty will be to a large ex-

tent overcome.

Electric traction and the applications of electricity to

chemical processes have up to the present not received

in this country the full share of attention which they
seem to merit, and during the next few years we shall

probably witness considerable progress in these direc-

tions. The same remarks apply to power distribution by
multiphase alternate-current motors.

It is easier to look back upon the past than to peer
into the future. Yet one cannot but help looking for-

ward to many important changes which future inventions
and discoveries will work upon present-day practice.

Looming large above all other problems is the one which
is already engaging the attention of many able workers
—the problem of "electricity direct from coal." It is

probably rash to say that the day is not far .distant when
electrical energy will be got by the direct oxidation of

carbon, and with an efficiency of conversion which will

altogether outstrip all present-day indirect methods, in

spite of all the sensational announcements of too-sanguine
inventors and the jubilant articles singing their praises

(somewhat prematurely) in popular monthlies. But al-

though we have not yet learnt how to do it, we have, at

any rate, gained some knowledge as to how not to do it,

and future workers will at least have some beacon lights

to guide them in their arduous task. The quest is a dif-

ficult one, but the prize is high, and we can only hope
that there will be found a Sir Galahad to whose enrap-
tured gaze will be revealed the secret of what, when
found, will undoubtedly prove one of the greatest achieve-
ments of modern science.
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Edison Seeking to Improve the Fluoro-
scope.

Eastern papers report that Thomas A. Edison is en-

deavoring to find something superior-to the present mate

rial used for the lining of the fluoroscope, in order to

increase the efficiency of that instrument for direct ex-

amination with the X-ray. This statement is attributed

to the inventor himself:

Mr. Edison first purchased in this country and Europe
all the different chemicals known or sold in the trade
which he did not already possess. These were all tried

in the fluoroscope, and only one was equal in sensitive-

ness to tungstate of silicium. Since then, however, Mr.

IG. 2. STANDARD RAILROAD CARS ELECTRICALLY OPERATED IN

CALIFORNIA.

Edison's chemists have been making chemical combina-
tions not procurable elsewhere. Thirty new substances
a day have been the average product. These have been
subjected to the X-ray and their power measured. Mr.
Edison has found one chemical which is more sensitive
to the X-ray than any heretofore known. He will keep on
in his work, however, until there is little hope of finding
anything better, although he says that the chances of
discovery can never be exhausted, the possible chemical
combinations running up into the hundreds of millions.

Should Mr. Edison succeed in finding what he is after,

there is no doubt that the fluoroscope will be an instru-
ment of great value to the surgeon, for by means of it he
will be enabled to make an accurate diagnosis of the in-

ternal organs of man.

Library Lamp for McKinley.
There is on exhibition in a jewelry store in La Crosse,

Wis., a handsome library lamp fitted with the patent

LIBRARY LAMP FOR m'KINLEY.

Espersen adjustable shade. This shade is manufac-

tured by the Pacific Electric company of La Crosse, and

the lamp mentioned is to be presented to Major Mc-

Kinley by that company. The presentation will be

made by Mr. Kurtz, president of the Gillian Manufac-

turing company of Canton, and thereafter the man who

is so shortly'to become the president of the United States

can throw light on problems of state by adjusting his

Espersen shade. The accompanying illustration shows
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the type of lamp which is to be given to the president-

elect. A beautiful silver cupid upholds the lamp, and
the shade-is perfectly adjustable, permitting the light to

be directed in any direction.

A New Storage Battery.

In the accompanying illustrations are shown the type

of storage battery recently put on the market by the

New York Accumulator & Electric company of 150 Nas-

sau street, New York. The battery, in itself, has cer-

tain novel and valuable features which, it is claimed,

should readily commend it to intending purchasers, and

give it a prominent place among its many competitors.

The battery plate, Fig. 1, consists of a single integral

piece of pure lead. It is an open work, ribbed and grooved

plate, without any border. The ribs of one side of the

plate cross those of the other and are bodily, and hence

electrically, joined to them. Where strength and dur-

ability are first considerations, the plates are made

heavier, every tenth rib being made thicker and the ad-

joining grooves wider. The plale is made either by

casting in a mold or else by pressing, rolling or sawing

it out of a piece of pure rolled sheet lead. It will be

readily seen that a plate so constructed has greater

strength and a larger exposed surface for a given weight

than has any other form of ribbed plate.

The battery, Fig. 2, is of the Plante type, the active

material being formed directly from the lead itself by

electro-chemical action. The formation is very fine-

grained in texture, and compact and adherent. The

average capacity ranges from three to five ampere-hours
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New Electric Foot Warmer.
The Detroit Electric Heating company of 132 Shelby

street, Detroit, Mich., is keeping abreast of the times

in bringing out a number of new and useful improve-

ments. One of these is an improved foot warmer that

can be used in a variety of ways. It is 10 inches

square and only i}< inches thick, with rounded cor-

ners and a flat, smooth surface that gives off an
agreeable heat, that is just right; never too hot or too

cold. In one position it can be used as a foot-stool,

being supported by folding legs at a convenient angle,

and can be easily moved about as desired. It may be
connected to any lamp socket by cord and plug, using

only 50 watts. The legs may be quickly folded and
held snugly on the under side by an ingenious arrange-

ment, so that the warmer will lay flat on the floor, and

FIGS. I AND 2. A NEW STORAGE BATTERY..

per pound of element, though a higher capacity can

readily be attained where excessive lightness of

plate is desired. The internal resistance of the cell is

very low. The insulation of the plates is said to be so

perfect that a cell has retained the greatest part of its

charge for a period of over seven months. The battery

will withstand an excessive charge and discharge rate

without sustaining injury. For some uses the positive

plates are especially protected by perforated sheets of

insulating material secured close to the plate by means

of soft rubber bands or otherwise. This prevents scal-

ing and bridging. The battery has been subjected to

severe and repeated tests for a period 01 nearly eighteen

months, and doubtless will uphold all the claims made

for it. This battery is manufactured under non-infring-

ing individual patents, lately issued, owned by the com-

pany, which guarantees to purchasers full protection

against litigation.

Martini's Patent Lag and Pipe Wrench.
The lag and pipe wrench illustrated herewith is a new

departure in the line of automatic wrenches and has a

number of desirable features. The movable jaw at the

top causes it to tighten as the pressure on the handle is

increased. It will not slip, takes hold and lets go sud-

denly and is always ready. In the operation of this

wrench there is no lost motion, and no time is lost in ad-

justing. The wrench is made of drop forged steel, with

jaws of the best tool steel, hardened and tempered,

which can be replaced when necessary at a very little

expense.

This specialty has had the approval of practical men

familiar with this class of tools, and is already being ex-

tensively used. It promises to be in great demand, as

it accomplishes all the purposes of a much more compli-

cated and expensive tool. The Electric Appliance com-

pany, which has undertaken to put this wrench on the

market, has the exclusive agency.

NEW ELECTRIC FOOT WARMER. -

a person can stand upon it to work at a desk or counter.

In this position it is useful in a motorman's vestibule,

or even on the floor aboutthe seats of a car in severe

weather. It can be used for many purposes where a

gentle but steady heat is required and is valuable in hos-

pitals, as it can be placed at the feet of a sick person in

bed, and be relied upon to give the proper heat for any
length of time. This device, shown in the cut, is safe,

economical and durable, and is supplied with japan,

bronze or nickel finish.

Evils of Overcapitalization.
[From the Chicago Record.]

The evils of overcapitalization by issues of stock by
corporations are so many and obvious that it is difficult

to see why they have not been more effectively provided
against in the different states. The "L" roads of this
city furnish a most effective object lesson, if any were
needed on this subject. The Alley, the Lake Street
and the Metropolitan elevated roads in turn have had
to pass the inevitable crisis of assignment or reorgani-
zation, as it was simply impossible for them to pay in-

terest on the bonds originally issued. These roads
might have and undoubtedly would have paid fair inter-
est on their real cost of construction, but it was out of
trie question for them to earn interest on their enormous
overcapitalization.

It is directly against such evils as brought the three
roads mentioned to grief that a bill has been introduced
in the Michigan Legislature, in accordance with a rec-
ommendation in Governor Pingree's inaugural address,
to prevent fraudulent issue of stock by corporations.
The bill provides that no corporation shall issue stock
as fully paid unless such payment has actually been
made in cash or property, and, if the latter, an inventory
thereof shall be made, and, with the estimate of its value,
filed with the county clerk. It is also provided that
every certificate of stock must show on its face whether
or not it is fully paid, and every dollar of stock not fully

paid shall be liable, as a partner, for all debts of the
corporation until so paid. No bonds are to be issued by

MARTINI S PATENT LAG AND PIPE WRENCH.

any corporation except at their par value, nor issued
before the subscribed stock has been fully paid, nor for a
greater amount than the value of paid-up stock.

These provisions are in the main but simple honesty
enforced upon corporations, and require from them
nothing more than any discreet person, as a prospective
investor, would require of a holder of such stock, were it

possible. They are necessary for the protection of the
public, and the passage of some such bill is greatly
needed in this state.

Tale of Two Cities.

[From the Chicago Chronicle.']

Trailers are not what Chicago needs. They are un-
comfortable and dangerous. They are out of date and a
makeshift. Long, heavy, well-built single cars manned
by intelligent and polite employes should be run at in-

tervals of not more than two minutes. They should be
lighted by electricity and heated by the same means.

The West End company of Boston has just placed an

order with the Westinghouse company for 450 car motors.

[From theAVif York Herald.]

Now that the underground trolley, system is to be
introduced on several of the surface lines, let us pray
that the power will not be furnished in jerks, as seems
to be the method on the cable cars.



96 WESTERN ELECTRICIAN. February 13, 1897

COMMUNICATION.

Static Device for Detecting Grounds.

To the Editor of the Western Electrician:

At the last meeting of the Northwestern Electrical as-

sociation, H. C. Wirt of the General Electric company

recommended the use of a static instrument as a means

of detecting grounds, and stated that such an instrument

would be on the market in six weeks. Allow me to call

your attention to the fact that such an instrument has

been on the market for two years and that its use is

fully covered by United States patent No. 544.275, dated

February 11, 1896, granted tome. John F. Kelly.

Pitlsfield, Mass., February 1, 1897.

Street Railways in Massachusetts.

The report of the Massachusets railroad commission-

ers relating to street railways was submitted to the

Legislature of that state on February 5th. There was
added last year to the mileage of the Massachusetts

companies 175,528 miles of street railway line, and 23,-

232 miles of second main track, making 198,760 miles of

new or additional main track. There have also been

built or added 14.237 miles of side track, making a total

addition of 212,997 miles of track, reckoned as single

track. The Massachusetts companies now own 1,083,516

miles of street railway line, 193,229 miles of second

main track, and 91,502 miles of side track, making the

total length of track owned 1,368,247 miles. The aver-

age cost of the street railways of the state per mile of

main track was $46,041. 38. The total income of the

companies from all sources for the year was 514,900,914;

total expenditures, 514,423,012; net balance, $477,929;
cash dividends declared, 52,802,846.50, an increase of

$196,652 over the previous year. Forty-three out of the

S3 companies paid from 1 % to 10/^ percent., and 40

companies, new and old, declared and paid no dividends.

The total number of passengers carried was 282,358,943,

an increase of 32,564.635 over the previous year. The
number of passengers carried on the street railways ex-

ceeded the number carried on the steam railroads of the

state by 180,729,892.

CORRESPONDENCE.

New York Notes.

New York, February 6.—On Thursday the Rapid

Transit Commission met in executive session and

adopted the underground plan of rapid transit submitted

by Mr. Parsons, chief engineer of the commission, ex-

cluding the section below the city hall to the South

Ferry. Secretary Delafield said that the reason the

southern end of Broadway had been cut out of the plan

was that the commission felt that, as long as there was

the slightest objection on the part of any of the prop-

erty owners against the tunnel scheme in that section, it

would not adopt it. Mr. Delafield added that if the

property holders south of the city hall wanted that sec-

tion of the road built they would have to hurry and pre-

sent their acquiesence within the next two weeks, for

after that time there would probably be no chance for

making changes in the plans.

Another effort is being made at Albany to reduce the

exorbitant telephone charges in this state. Senator

Brush is the father of the measure. The bill provides

that the attorney-general, the state controller and the

state engineer shall constitute a commission to investi-

gate the many complaints of overcharges for telephone

service, and to propose remedial legislation. To pre-

vent groundless complaints from being made, the ex-

pense of investigations where charges are not proved

must be borne by the complainant. The bill, after its

introduction, was referred to the finance committee of

the Senate, as it carries an appropriation. It would

otherwise go to the committee on miscellaneous corpo-

rations. At a public hearing on Tuesday Frank S.

Gardner, secretary of the New York Board of Trade;

G. Waldo Smith, president of the Wholesale Grocers'

association, and Mr. Franz, of the Brooklyn Druggists'

association, appeared in favor of the bill. Mr. Smith
made a strong speech in favor of a reduction of telephone

charges. He said that 71 organizations in all parts of

New York state had passed resolutions asking for some
sort of legislation which would relieve them from exces-

sive telephone charges. Comparing the charges in

New York and foreign cities, he stated that telephone

service which cost $240 in New York city could be
obtained in Berlin for $100 and in London for SS5 a
year. Secretary Gardner of the New York Board of

Trade expressed the opinion that this measure, if passed,
would produce the results desired as well as any other
measure, as he believed the state officers named in it

could be depended upon to make an impartial investiga-

tion. He was followed by Mr. Franz, who uttered the
protest of the druggists of Brooklyn against exorbitant
charges for telephone service. The hearing was closed,

and the committee in executive session decided to report

the bill to the Senate, in order that it may. be referred

to the committee on miscellaneous corporations, with

the understanding that that committee shall give an-

other hearing on the bill on Thursday afternoon, Feb-

ruary nth.

The United States & Hayti Telegraph & Cable com-

pany of this city has filed with the secretary of state, at

Albany, a certificate of payment of one-half of its capital

stock of Si, 800,000. The certificate is signed by George

Clapperton, Charles E. Merritt, Albert Beck and Ed-

ward C. Piatt.

A week ago the Tribune, with commendable enter-

prise, issued a "Greater New York" edition of 76 pages.

In the "Industrial Supplement" the professional, com-

mercial and manufacturing life of the city was reviewed

at length in a series of articles, setting forth the great-

ness of New York. Two pages were devoted to the

"World of Electricity," and this department has that

in it that excites the joyous smile in the electrical man
who might otherwise bs bored by statistics impressive

but monotonous. For instance, how delightful, at the

outset, to cite "that distinguished authority on electrical

science, W. J. Johnston," to controvert the popular

fallacy that "electricity is still in its infancy." No one

could ask for anything funnier than that. And then,

the attentive reader, on looking farther, will discover a

little list of dates of "first things" in electrical develop-

ment, "compiled from reliable statistics in the posses-

sion of the publishers of the Electrical World," in

which, among such entries as "First public arc light

exhibition, "
'

'First commercial incandescent plant,

"

and so on, will be found the important statement, "An
elpctrical journal established, 1874." Taken separately

or in conjunction, these two samples of the electrical

information given to the readers of the Tribune cannot

but be highly amusing to all acquainted with electrical

men or electrical journals. M. S.

Milwaukee, Wis.

Milwaukee, February 6.—The municipal lighting

project, which a short time ago seemed to be upon the

point of success, has received a decided setback in "the

house of its friends," as the Common Council might

have been called. The Republican Party was pledged

at the last city election to municipal lighting and the

Common Council is a Republican body. At a late

regular meeting of the council, however, the resolution

adopted some time ago to set aside the premiums re-

ceived for city bonds, which premiums amounted to

more than $60,000, for starting a municipal lighting

plant, was reconsidered, and in its place was adopted a

resolution favoring the passage by the Legislature of a

law authorizing the city to issue bonds for the erection

of a municipal lighting plant. This is a setback of the

project, in that it takes away the funds which had been

provided for the purchase of a site for a municipal

lighting plant and leaves the whole result contingent

upon the action of the Legislature. It was by a vote of

more than two to one that the council set aside the reso-

lution providing for the use of premiums on bonds for a

lighting plant, and it decided to divert the money to the

use of the Fire Department and to other purposes. Only

three aldermen voted against the resolution calling for

legislation by which the city can issue bonds for the

purpose of building a lighting plant, but the friends of

municipal lighting declare, that the street railway com-

pany, which has the street lighting contract, will make
its fight in the Legislature, where it will have numerous

friends, to say nothing of a strong lobby. However,

President Rauschenberger of the Common Council de-

clares that as the Republican city administration is

committed to the cause of municipal lighting, it must

carry out its pledges or suffer the consequences at the

next election.

The street railway companies of the state now pay

into the public treasury a certain percentage of their

earnings in lieu of taxes. Milwaukee aldermen declare

that under this arrangement the city gets only a small

percentage of what the street railway company should

pay, especially as the company does not have to pay

anything in the way of taxes upon its lighting system or

upon the income therefrom. The Common Council

has, therefore, approved a bill for submission to the

Legislature for the purpose of doing away with the

present system. The bill provides for the taxation of

all street railway companies, electric lighting companies
and gas companies in the ordinary way—assessment and
taxation of the real and personal property. The bill

provides that the officers of street railway companies

shall upon demand make out every June a sworn state-

ment of the different pieces of land which it owns, of

the number of miles of track which it operates, of the

number of cars which it possesses, and of all the other

personal property which it owns. It is made the duty

of the board of assessment or of the assessor of the dis-

trict in which this property is located to assess it as an

entirety in the assessment district in which may be the

general offices of the company. After this assessment in

entirety is made, the Board of Review, in cases in which

the property is contained in several assessment districts

of the same town or city, shall divide it among them ac-

cording to the value of the different parcels of real estate

and the number of miles of track in the respective dis-

tricts. In case the company makes no return, the as-

sessor or board of assessment is empowered to examine

the company's property and assess it, with authority to

examine the company's books and to put the officers of

the company under oath with regard to the value of

their property. If any company willfully neglects or

refuses to furnish such a statement as the proposed law

calls for, the officers render themselves liable to a fine

of not more than $1,000 or imprisonment for not more
than six months, or both fine and imprisonment. It is

expressly provided in the bill that nothing in its pro-

visions shall exempt the company from the payment of

licenses upon its cars or the payment of special assess-

ments upon its real estate for public improvements.

Assemblyman Eaton has introduced into the Legisla-

ture a bill providing for the taxation of the street rail-

way companies by raising the percentage of their earn-

ings which, under the present law, they are compelled to

pay into the public treasury. The present rate is one

per cent, upon gross receipts up to $250,000, t% per

cent, upon the next $250,000 and two per cent, upon all

gross earnings in excess of $500,000. Mr. Eaton's bill

increases the rates to ij4, two and four per cent. He
says that under the ordinary system of taxation the Mil-

waukee company would have to pay about $60,000 into

the city treasury, while the 'present law cuts its taxes

down to about $21,000. His bill, he estimates, will re-

quire the company to pay about $29,000 into the city

treasury.

In the Common Council a resolution has been intro-

duced for the purpose of putting a stop to the litigation

between the city and the Milwaukee Electric Railway &
Lighting company over the four-cent fare ordinance.

The resolution recites that the situation shows that the

city has nothing to expect from the litigation except

enormous expense and indefinite delay, and it directs

that the committees on judiciary and railroads see to it

that the suit is dismissed and that all further efforts to

enforce the four-cent fare ordinance be discontinued.

The resolution has been referred to the two committees

named in it. It is apparent that the street railway peo-

ple are stronger in the Common Council than they were

a few months ago, and the resolution may be adopted.

Assistant City Attorney Van Wyck, however, says that

the adoption of the resolution will place the city in a

disadvantageous Dosition. It was the company that deter-

mined to resist the four-cent fare ordinance, which be-

gan the litigation, and if the city allows the case to go

by default the company could take judgment in accord-

ance with its petition, and this judgment would finally

determine the questions at issue in the suit.

The South Milwaukee crossing war between the Mil-

waukee, Racine & Kenosha Railway company and the

Chicago iS Northwestern Railway company has plunged

the latter road into a perfect sea of litigation. All the

electric railway men engaged in the affair, from Presi-

dent Matthew Slush and Attorney Kearney down to the

two score laborers who attempted to put in the crossing

over the Northwestern tracks, have sued the Northwest-

ern company for damages. In guarding the crossing the

Northwestern company's employes placed a nozzle upon

one of the steamcocks of a locomotive and caused the

engine to run back and forth over the" disputed crossing,

discharging steam upon all who might be within reach.

More than forty of the electric railway people claim

damages ranging from $15,000 down.

Peter Van Hagen, chief electrician of the Menominee
street railway system, was fatally injured the other day.

He was standing at the top of the high trolley wagon re-

pairing a live wire, when he received a shock which ren-

dered him unconscious. He tumbled off the wagon,

struck a wheel and landed on his head, breaking his

collar bone and crushing his skull.

The Belle City Railway company of Racine may come
out of its present troubles all right. Outside of its

bonded indebtedness, its liabilities are small, and jack-
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son I. Case, the owner of the road, expects that it will

not be operated by the court very long. It appears that

some of the mortgages upon the property were about to

become due, and as the company could not meet them

the receivership was determined upon. Mr. Case ac-

quired the property in 1892, and within a year or so

transformed it into an electric system. The capital

stock of the company was 5200,000.

The Common Council of the city of Oshkosh has

granted to Frank H. Josslyn, who represents the Citi-

zens' Traction company, a franchise to lay tracks on

Mill and Ceape streets from its power house to the

steam railroad tracks. The ostensible purpose of the

franchise is to allow the company to haul machinery

from the steam cars to its plant over its own tracks.

Mr. Josslyn can transfer the franchise to the Citizens'

Traction company, but this will not revive the fran-

chise granted to the Central Wisconsin Electric Rail-

way company, for the city attorney of Oshkosh holds

that the action of the city in filing, with the street

railway company's knowledge, a petition for the an-

nulment of the old franchise will prevent the transfer

to the Citizens' Traction company of any rights

which were possessed by the Central Wisconsin com-

pany. The franchise granted to Mr. Josslyn runs for

32 years, so that it is contemporaneous with the Central

Wisconsin company's old franchise. It is announced

that work upon the tracks will be begun at once and that

the Oshkosh part of the proposed inter-urban system will

be completed within two months.

The Delavan Light & Fuel company, which is com-

posed of capitalists of that city and which owns the elec-

tric lighting plant there, has asked for a 20 year fran-

chise to construct and operate an electric railway con-

necting that city and the several parks around Delavan

Lake. The plans call for about 15 miles of road. The
summer travel between Delavan and Delavan Lake has

grown to such an extent that it is thought that the line

proposed will be a most profitable one. Work will be

begun as soon as possible after the franchise is granted

and the line will be in running order by early summer.

The Oconto Electric Lamp company has decided to

leave Oconto, on account of the high rate of taxation in

that city, and it is very likely that it will locate in Mena-

sha. A representative of the company will soon visit

Menasha for the purpose oflooking over the ground.

The Supreme Court of Wisconsin has rendered a de-

cision in a very interesting electric car accident case.

The case was that of William L. Slensby, by his father

as guardian, against the Milwaukee electric railway.

About three years ago, when the boy was little more

than two years of age, he was playing on Clinton street,

in front of his home, when he was struck by a car and

injured so badly that his left leg and left arm had to be

amputated. Suit was brought against the company to

recover 550,000 damages. On the first trial the jury re-

turned a verdict for $8, 000, but this was set aside, and

on the second trial the boy was awarded $11,000. This

verdict has just been sustained by the Supreme Court,

and now the company must pay the amount of the ver-

dict, together with interest and costs. It is the most

interesting case of the kind ever tried in Milwaukee

county.
' In the Milwaukee Common Council a resolution has

been introduced directing the city attorney to draw a bill

requiring the street railway company to provide its cars

with fenders. It is thought by some of the aldermen

that several fatal accidents which have occurred of late

would have been prevented had the cars been provided

with suitable fenders.

The Milwaukee Common Council has adopted a reso-

lution instructing the chief of police to ascertain whether

the Milwaukee Electric Railway & Lighting company

is complying with the ordinance regulating the running

of cars on the different lines of the city. The company

is really paying no attention to the ordinance, and all

the city officials know it, the idea of the resolution being

to get tangible evidence and prosecute the company for

violating the ordinance. The resolution adopted by the

council provides that the Police Department shall station

officers on each line who shall observe the number of

cars run, the number of cars not having vestibules, and

the time between trips. The work is to be done be-

tween February 8th and February 13th, and blanks for

the use of the policemen are to be prepared by the city

clerk. President Baumgartner of the Common Council

declares that the service is miserable, that cars are run

in reduced numbers and not on time, and that there is

great public indignation in regard to the matter. He
declares that the company will be prosecuted if it be

found that it is not living up-to the requirements of the or-

dinance, and that if it turns out that the present ordinance

does not provide for suitable service, then a new ordi-

nance calling for more cars will be enacted. The serious

phase of the situation, so far as the company is con-

cerned, is that if the ordinance is a valid one, it may be

compelled to pay any number of fines, one for every in-

fraction of the law which can be proven.

The Milwaukee Electric Railway & Lighting company

did not make any attempt to bring about the passage in

the Common Council of Alderman Okershauser's resolu-

tion to direct the city attorney to discontinue all legal

proceedings regarding the four-cent fare ordinance. At

the last regular meeting of the council the resolution was

voted down by a vote of 37 to one. The council has ap-

propriated the sum of Si, 000 to pay the expenses of

Assistant City Attorney Van Wyck in taking testimony

in other states, as the street railway company is doing.

The assistant city attorney has some hope of winning the

case.

The Milwaukee, Racine & Kenosha Electric Railway

company, which is now operating its line between Mil-

waukee and Racine, is taking steps to secure a franchise

south to Kenosha, and will extend its system to that

point in the spring.

The Bower City Light & Power company's plant at

Janesville has been sold at auction by the receiver. The

property consisted mostly of wires and poles, and M. G.

Jeffris bid it in on speculation at §1,175. C.

From the South.

Memphis, Tenn., February 6.—-W. S. Morse of

Thayer, Mo., is figuring on an electric light plant for

that place of 1,000 16 candle power incandescents and 20

2,000 candle power arc lights.

At the last regular meeting of the County Court of

Shelby county, Tenn., a committee of five, with J. P.

Young as chairman, was appointed to receive bids for

an electric light plant for the court-house and jail of

this city. Four hundred and fifty 16 candle power in-

candescent lights will be used.

Gen. Sain T. Carnes, president of the Memphis Light

& Power company, was one of the first to start in the

telephone business in the South. In 1878 he was en-

gaged in the machinery business in this city, and his at-

tention was called to the telephone by Post & Co. of

Cincinnati, Ohio. Test lines were put up, and in 1879

he started business with 25 subscribers; his first printed

list contained 35 names. By 1884 he had increased bis

list to 370. In that year he sold out to the Cumberland

Telegraph & Telephone company, which has now over

1,500 subscribers.

That active salesman of the Partrick & Carter com-

pany of Philadelphia, Thomas L. Townsend, was in

Memphis on Wednesday. He reports trade in the

South to be good. After securing several small orders

here, he left for the Northwest.

R. P. Martin, E.- F. Young and E. H. Jennin of

Jonesboro, Ark., have filed articles of incorporation at

Little Rock for the Jonesboro Telephone company;

capital stock, $7,500. The exchange was opened three

years ago and now has over 100 subscribers.

George W. Borde, who has been doing business under

the name of the Electrical Engineering & Supply com-

pany, has closed his business here and gone to New Or-

leans, his former home. R.

Northwestern Notations.

Minneapolis, February 6.—The Redfield, S.D. .Power

company will sink an eight inch artesian well for power

to operate the electric light plant.

The city of Green Bay, Wis., has awarded the con-

tract for an electric motor to swing the draw in the Main

street bridge to G. P. Nichols & Bro. of Chicago, for

^897.50.

C. B. Pride, a civil engineer of Appleton, Wis., is sur-

veying for three water powers on the Menominee river,

ranging from eight to 12 miles above Marinette, Wis.

It is proposed to develop these powers and convey the

power to Marinette and Menominee by electricity. The

company is formed for the purpose and the preliminary-

work will be done this summer, but the actual work of

improving the powers will probably not be done until

1898.

Opponents of the franchise granted David Douglass

and H. M. Byllesby at Eau Claire, Wis., for a light and

power plant, claim that it is illegal because the fran-

chise was not published for two weeks prior 'to the pas-

sage by the council, as the law directs. Those-favoring

it say that is easily remedied, as the council will have the

publication made and repass it. There is considerable

interest in Eau Claire also as to what is to become of the

street railway, which was omitted from the reorganiza-

tion company. It is supposed that it will become the

property of E. C. Hadley of Boston, when the receiver

parts with it, and Mr. Hadley's plans are unknown.
The line does not seem to be a paying one now, but it is

claimed that it could be made so at small expense. .

The Plymouth, Wis., electric light plant is having a

new brick boiler house, to cost $6,000, built, and
will put in two additional boilers of 150 horse power
capacity each.

The court decided against the city of St. Paul in its

contention that the National Subway company had for-

feited its franchise, which required that two miles of

subway be laid within a certain time. The company
laid two parallel lines, one for high tension and the

other for low tension, one mile in length. The court

holds that this did not meet the conditions. Two
months after the company made the claim that it had
complied with the franchise, the council adopted a reso-

lution requiring the company to receive into its conduits

all the city wires, as provided in the ordinance, and this

constituted a recognition of the subway company's

claim of fulfillment of contract. The council cannot

now interfere with the rights of the company after they

have existed for seven years, and it has been in the

power of the council to order the additional mile con-

structed at any time and as much more as it saw fit to

call for.

The McDonald bill in the Minnesota Legislature to

put street and electric railways under the jurisdiction of

the state railroad and warehouse commission was re-

ported adversely by the house committee unanimously.

Mr. McDonald protested that he had no opportunity to

explain his bill before the committee, and out of courtesy

it was referred back, to give him the chance.

Ludolph A. Fullgraff of St. Paul has a device for en-

abling electric cars to overcome steep grades, the partic-

ular object to be mounted being the Selby avenue hill

in St. Paul. The council has an ordinance pending or-

dering that line, which is now cable,. changed to electric

power. Fullgraff 's device is a large cog-wheel set just

inside the flange of the ordinary wheel of the electric

car. The wheel is arranged so that five cogs are engaged

at the same time. A cog-rail set inside of the regular

rail and raised above it two inches, engages the cog-

wheel and the power of the motor is applied direct to

the cogs without raising the regular wheel from the

tracks, as proposed in other devices. To insure striking

the cogs true at the bottom the inventor will have the

first three cogs lower, sharper and wider. Once en-

gaged it is impossible for it to become disengaged. He
claims that the cog-rail will not fill with dirt and snow,

and the cog-wheel will act as a plunger.

- The Fort Wayne Electric corporation won its suit

against the village of Sleepy Eye, Minn., for the pur-

chase price of its electric light plant, which the village

refused to pay because the plant is alleged not to have

come up to the specifications. The company will put

in a new alternating machine of 650 lights capacity in

place of the machine complained of.

The Redfield Power company of Redfield, S. D., has

been incorporated, with $15,000 capital stock.

W. P. Fowler will probably be granted a franchise for

electric lighting at Morris, Minn. He will utilize the

power from his mill.

The Eau Claire Light & Power company has suc-

ceeded the Eau Claire Street Railway, Light & Power

company in the lighting and power lines, and a Boston

capitalist has purchased the street railway line.

E. E. McPeek of Winfield, Iowa, has sued the West-

ern Union Telegraph company for 5500 damages and

interest for failure to deliver a telegram promptly. Mc-

Peek had learned of the probable whereabouts of a man

charged with murder, for whose apprehension there was

a reward of S500 offered, and was to be notified when

he appeared in Morning Sun. Iowa. The message was

filed promptly, but according to his statement it was

not sent for two hours after its filing on October 22d,

and was not delivered until 10 a. m. October 23d, al-

though the company was notified at Morning Sun that

it was important when it was filed, and the office at Win-

field was also notified that McPeek expected an important

message.

The American Loan & Trust company has filed a

suit in foreclosure as trustee against the Electric Rail-

way company of Burlington, la., to foreclose on a $300,-

000 mortgage on the plant, the former being named as
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trustee by a majority of the bondholders. The Roches-

ter Loan & Banking company of Rochester, N. H.,

has intervened demanding that its bonds of $10,000 be

paid first before satisfying the other claims and alleging

that fraud and collusion existed between the trustee, the

committee on reorganization and the street railway com-

pany.

The storage batteries in the court house and city hall

in Minneapolis will have new plates to replace the

spoiled ones, and new and stronger ones added to make

the batteries do the work required of them.

There has been $250,000 pledged in Tacoma, Wash.,

for the construction of a double track underground trol-

ley line from the heart of the city to University* place.

Mrs. M. I. Clark is an applicant for an electric light

franchise at Mason City, la. It is understood that an-

other company will make application soon.

The Decorah, la., electric light plant will begin opera-

tions in February.

There will be a small plant of 150 electric lights put

in at Humboldt, la., soon, which is to be enlarged if

the plant is successful.

City Engineer Cappellen of Minneapolis suggests op-

erating the waterworks pumps in Minneapolis by elec-

tric motors, securing the power from the new electric

power dam, now being constructed. He holds it to be

cheaper than steam power under any conditions. Mr.

Cappellen also reiterates his views on the city owning a

subway system for electric wires and compelling all

companies now operating overhead wires to use it.

The Western Union Telegraph company has paid a

tax of $19,000 to the state of Minnesota, based on the

law passed at the last general election as an amendment

to the constitution. It was accompanied by a formal

notice that it was paid under protest, that the company

waived none of its rights that might exist to recover in

the event of the law being declared invalid, and that it

did not recognize its validity. The law affects all tele-

graph and telephone companies, and a hard fight in the

courts is looked for. C.

PERSONAL
J. F. Harabay, manager of the Beacon Lamp com-

pany, New Brunswick, N. J., was in Chicago last week.

Leo A. Peil, secretary of the Racine Hardware com-
pany, Racine, Wis., was among last week's out-of-town
Chicago electrical visitors.

Thos. E. Adams of the Adams-Bagnall Electric com-
pany, Cleveland, Ohio, and C. W. Phipps of the same
city, one of the best known electrical engineers in the

country, were recent Chicago visitors.

General Craighill, who has just been put on the re-

tired list of the army, is talked of for the presidency of

the Massachusetts Institute of Technology. Several
other gentlemen are mentioned in connection with this

desirable position.

Joseph Franklin, president of the Commercial Elec-
trical Supply company, St. Louis, and one of the most
popular men in the supply business, wrote his name on
the register of the Great Northern Hotel in Chicago one
day last week and proceeded to call on several of his

Chicago friends.

H. H. Humphrey of St. Louis, a member of the engi-
neering firm of Bryan & Humphrey, was in Chicago
several days last week. From the marked increase in

the demand for engineering advice, Mr. Humphrey an-
ticipates that many important electrical projects will be
carried out this year.

At the recent annual meeting of the American Asso-
ciation of Inventors held in Washington, the following-
named officers were elected: President, F. H. Richards,
Hartford, Conn.; secretary and treasurer, George C.
Maynard, Washington, D. C; members of the execu-
tive committee, C. C. Billings, Hartford, Conn.; Asa
Bushnell, Springfield, O.; Robert S. Taylor, Fort
Wayne, Ind.; Albert A. Pope, Boston, Mass.; Arthur
Stuart, Baltimore, Md.; Mervin C. Stone, Washington,
D. C; James T. Dubois, Washington, D. C; G. H.
Shulte, Milwaukee, Wis.; Lewis Miller, Akron, O.

ELECTRIC LIGHTING.
The Charleston, S. C, Street Railway company will

put in an equipment for supplying the city with electric
lights.

The County Electric Light & Power company of St.
Louis will increase its capital stock from £20,000 to$5o,-
000 and erect a new plant.

Superintendent Patterson of the Jacksonville Fla
municipal electric light plant will recommend the ex-
penditure of $20,000 for increasing the capacity of the
plant one-third.

The London Chronicle states that "for the Ocean
Colliery company, one of the largest in South Wales
10,000 electric lamps have just been received for use in

the pits. The lamps cannot be opened by workmen,
but only by special apparatus provided in the lamp
room. The Ferndale and other large collieries in the

district are about to adopt the same kind of lights, and
the Davy will soon be among the lamps of the past."

The Benwood & McMechen Electric Light, Heat &
Power company has been organized for the purpose of

establishing electric light plants to furnish Benwood and
McMechen, W. Va., with lights.

The extensive plant of the Scranton (Pa.) Illuminating,

Heat & Power company was badly damaged by fire on

January 31st. Half of the town was left in darkness,

and the motors that operate the type-setting machines
in the Scranton Republican composing room were left

without power. Services in several churches were
abandoned, owing to the lack of light and heat. The
insurance is not over half the loss, which is placed at

$50,000.

ELECTRIC RAILWAYS.
The South Chicago City Railway company now hangs

on cars the sign "Delayed; Please Take the Next Car,"

in cases when the motorman is making up lost time and
cannot stop at crossings.

The Syracuse, N. Y., Rapid Transit company has
prepared plans for the year covering improvements to

cost nearly $400,000. The light rails on many of the

lines will be replaced by heavy ones, and the lines on
Grace and West Genesee streets will be extended. A
new power house is being built on Tracy street in the

Third ward.

The newspaper paragraphers find good material for

anecdote, truthful and imaginary, in the operation of the

ubiquitous electric street car. This note is credited to

the Hartford Post : "A fuse burned out in one of the

Wethersfield cars the other evening, and the car at once
came to a standstill. After a moment the motorman
opened the front door, and putting in his head inquired,

'Can any lady lend me a hairpin?' His singular re-

quest was at once complied with, and in a short time

the car was again under way. 'What did you want that

hairpin for?' asked the woman who had supplied it of

the conductor when that official came to collect her fare.

'To make a fuse out of,' was the reply, 'and I guess you
are entitled to ride free this trip.' And she did, while

the other passengers applauded heartily."

The officials of the Washington, D. C, electric rail-

road, one branch of which terminates almost at the doors

of the Senate chamber, are very careful to maintain
among their employes the esprit dc corps necessary

among those who come in frequent personal contact with

United States senators. Where the "Senate car line,"

as it is called, ends, there has been placed a set of toilet

articles, including a wash basin and stand, water bucket,

towels and soap. As the crew of each car arrive at the

Senate end of the route and prepare to make a return

trip on which senators are apt to be passengers, they are

expected to use the toilet articles and make themselves
presentable. The public at large, especially strangers

who are not accustomed to the ways of Washington,
daily gaze with surprise on this out-door lavatory and
wonder what it all means.

Happy relations between the press and city adminis-
tration on one side and the street railway company on
the other exist in the city of Binghamton, N. Y. In his

annual message last month the mayor of that city said:

"The Binghamton Railroad company deserves congrat-

ulation for the incessantly progressive spirit and char-
acter of its organization, and should receive all consist-

ent encouragement in the proper extension of its lines

in the city and the surrounding country. It is gratify-

ing to note the tendency is toward improvement in all

directions, and particularly in the matter of service af-

forded and the equipment of cars upon the various

lines. We are credibly informed that the business of

the company exhibits a handsome increase each suc-

ceeding month, demonstrating that the people practically

appreciate a good thing by patronizing the efficient street

car service that has been placed at their disposal in and
about Binghamton."

TELEGRAPH.
The Morse Cycling club, composed exclusively of teleg-

raphers and telegraph men, gave a dancing party
at Medinah Temple, Chicago, on February 5th. A
banquet to which Governor Tanner and Mayor Swift
had been invited was enjoyed before the dance.
The honorary members of the club was also invited to

sit down at the dinner. They are Col. R. C. Clowry,
L. D. Parker, E. J. Nally, F. H. Tubbs and W.

J.
Lloyd. S. F. B. Morse sent a picture of his grand-
father, to be used for ball-room decoration. This pic-

ture is now the property of the club,

The Chicago Telegraphers' Bowling club and the Buf-
falo Telegraphers' Bowling club have agreed upon an
inter-city match. It will be played by telegraph.
There will be a special wire in each alley, and as fast

as a play is made it will be clicked over the circuit to

the rival athletes, and then in turn the rivals will roll,

and what they accomplish will be flashed back over the
wires. Chess matches by wire is an old feat, but chess is

a slow
,
parlor sort of game, and the telegraphers must be

given credit for an entirely new and novel idea in arrang-
ing'to play such a lively and active game as bowling by
wire.

TELEPHONE.
Charles Torbert contemplates the establishment of a

telephone system at Oneonta, Ala.

A Strowger automatic exchange is to be established at

Augusta, Ga., with P. H. Douglas as manager.

The City Council of Lexington, Ky., has appointed a

committee to investigate and consider propositions made
to the city for the construction of telephone lines.

I. H. Barnwell and A. F. Barbour are organizing the

Mutual Telephone company for the establishing of a
system at Yazoo City, Miss.

The Mutual Telephone company of Charleston, S.C.,
organized with a capital stock of $50,000, has matured
its plans, and will begin at once the establishment of its

proposed telephone system. Thomas & Hunter of Rich-
mond, Va., have the contract.

A stock company has been organized by B. D. Evans,

Jr., of Sandersville, Ga.; T. J. Arline of Wrightsville,

Ga. ; Louis Cohen of Sandersville, Ga., and others, for

the purpose of establishing a telephone system in

Dublin, Ga. , for from 100 to 150 subscribers.

S. S. Creider, president of the Whiteside Harrison
Telephone company, reports that since September 23,

1S96, 71 new subscribers have been connected with the

Lee County (111.) Telephone company, by erecting 79^2
miles of cross-country lines and 12 miles of exchange
lines. All the lines are of standard material and sub-
stantially built with No. 12 wire and 25 poles per mile,

except seven miles, on which No. 12.% wire is used and

27 poles per mile. There are some telephones yet to be
placed before spring, but the work on construction was
stopped December 28th. During the same time Mr.
Creider reports that his company has built 10 miles of

lines and placed 10 instruments, with 42 orders on hand.
The work of connecting the counties of Clinton, Lyons,
Whiteside and Lee will be pushed forward as early in the

spring as the ground and weather will permit, it being
his intention by July 1st to give the patrons of the sev-

eral companies communication with 900 telephones. Ex-
tensions yet to be made outside of Dixon and Harmon
are, Stones to Rock Falls, Sublette to Maytown township,
Pawpaw to Willow Creek, Stewart, Lee, Dixon, Na-
chusa, Franklin and Ashton, Dixon to Gap Grove,
Prairieville and Sterling, and several other points not

yet contracted for.

MISCELLANEOUS.
The annual catalogue of the Massachusetts Institute

of Technology for '96-97 is a carefully compiled volume
of 30S pages. It gives full information in relation to an
important seat of technical learning, and may be ob-
tained by addressing H. W. Tyler, 491 Boylston street,

Boston.

A singular diversity of employment is proposed in the

following bona fide advertisement in an English elec-

trical journal: "Engineer (age 25), married, seeks en-
gagement to take charge of electric light plant on coun-
try estate. Gas or oil engines, accumulators, pumps,
etc.; seven years' experience. Wife could take duties of

dairymaid if required."

A prominent western company of engine builders re-

cently shipped seven carloads of machinery to South
Africa. The machinery consisted of three cross-com-
pound direct-connected engines of 1,000 horse power
each, and each weighing 160 tons. The engines are for

use in the production of electric power to drive pumps
and hoists for one of the largest mining companies in

South Africa.

The people of Sleepy Eye, Minn., are not yet prepared
to believe that Grant Brarabel, the young telegrapher of

that town, has sold his rotary engine invention to an
English syndicate for several millions of dollars. Speak-
ing of the inventor, a correspondent of the Chicago
Tribune says: "Some«years ago Brambel was an oper-
ator at Skaneateles, N. Y, and created a sensation by
announcing his invention of an electric lamp, which he
had disposed of for $70,000. He said he was going to

take a trip around the world, and left Skaneateles, but
he only came to Sleepy Eye, and does not bear the evi-

dence of having had the $70,000. Brambel may have
patented this rotary engine, and may have sold it for

several billion dollars, more or less, but it is the senti-

ment of the good people of Sleepy Eye that the outside
world has been strung on the story."

During the coming summer an exhibition will be held
in Prince Alfred Park, Sydney, New South Wales, un-
der the auspices of the engineering and electrical asso-
ciations of New South Wales. The exhibition will be
opened in June, 1S97, and continue open during the
'months of July and August. The object being solely for
the advancement of engineering science and the promo-
tion of a general and practical education therein, it will

be non-competitive, but prizes and certificates of merit
will be awarded to students and apprentices. Applica-
tions for space must be made not later than March i,

1897, and exhibitors are requested to state whether ex-
hibits will require special space, together with a descrip-
tion showing their nature and quantity. Motive power
will be applied free of cost under certain conditions.
All communications relating in any way to the exhibi-
tion should be addressed to the secretaries, Union
Chambers, 70 Pitt street, Sydney, New South Wales.

F. G. Worth, managing director of the Acetylene Il-

luminating company of London, writes to Engineering
as follows: "We have been engaged for 18 months in
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conducting exhaustive experiments, before going to Foy-
ers, in the manufacture of carbide, and it is only re-

cently that we have felt justified in going beyond the ex-

perimental stage. Our new works at Foyers—where,
by arrangement with the British Aluminum company,
we have secured the temporary use of some of their

spare power, pending the erection of a very much larger
plant elsewhere (several thousand horse power)—are
not yet complete. We are as yet quite unable to meet
the demand, and, in fact, have to refuse several 50-ton
orders, as we.cannot guarantee delivery. At the present
moment I believe that we could get orders for over 1,000
tons were we able to make carbide in sufficient quantity.

As a matter of fact, there is a tendency to go too fast in

the application of acetylene, it being apparently over-
looked that, to make acetylene, carbide is a necessity,

and that to make good carbide, on a commercial scale,

specially constructed costly machinery and apparatus
are required, with experience in their manipulation.
Carbide cannot be made economically on a small scale.

We do not expect that acetylene will supplant coal gas

or the electric light in places where gas works or electric

stations exist, unless the prices charged be abnormally
high; but for country houses, churches, factories and
villages where no gas or electrical works exist, as well

as for lighting railway carriages and small railway sta-

tions, we are satisfied there is an enormous field for its

use. We have commenced making carbide at Foyers,
and we have turned out ingots weighing from over five

hundredweight to over 10 hundredweight."

TRADE NEWS.
The engineering firm formerly known us Ford & Ba-

con is now Ford, Bacon & Davis, George H. Davis, M.E,,
having been admitted. The address is 220 Broadway,
New York.

J.
H. McGill, Chicago representative of the Peru

Electric Manufacturing company, Peru. Ind., is not idle

these days. He has secured a number of fine orders for

the specialties he handles within the last few weeks.

The Electric Arc Light company of 687 Broadway,
New York, secured for its ''Pioneer" lamp the contract

to light the new 14-story building at Broadway and
Twelfth street in that city. The lamps are installed

and the result is very satisfactory.

An order said to be the largest ever placed for manu-
factured tapering yellow pine poles, numbering 8,000,

ranging in length from 25 to 55 feet, has just been awarded
to S. C. Strock of '50 Broadway, New York, by the

American Telephone & Telegraph company, for use on

its lines. Mr. Strock was formerly connected with the

Thomson-Houston and General Electric companies.

The C. H. Lever Manufacturing company, Chicago,

manufacturer of electrical wood moulding and conduit,

has been rushed with orders since the first of the year.

The Lever company's woodwork is used by some of the

largest and best houses in the electrical business, which,

in itself, is the strongest recommendation it could wish

for. Those interested in wood moulding for electrical

purposes will find it to their interest to correspond with

the Lever company.

W. R. Mason, one of the best known of the electrical

men of Chicago, is hustling for business as actively as

ever. The Mason Electric Equipment company, of

which he is the moving spirit, has an office at 1202

Fisher building and deals in electric railway supplies

exclusively. 'A lately issued circular states that the

highest grade of material is used and mentions the fact

that all the company's line hangers are fitted with pat-

ent locking devices.

That the Wirt dynamo brushes have long life is well

known to the electrical trade. A recent letter from

John Weyker, chief engineer in Kinsley's restaurant in

Chicago, is a testimonial in point. The writer states that

the Wirt dynamo brushes which were furnished four

years previous have been in use seven days a week and

about 15 hours per day ever since, and that the brushes

are still good for some time to come, and that the wear

on the commutator is imperceptible Mr. Wirt is

located at 1028 Filbert street, Philadelphia, and reports

that the calls for the Wirt brushes were never so large as

at present.

W. McCullough, who has been looking after the

Canadian General Electric company's interests for the

past three years in the West, is now representing Hugo
Reisinger of 38 Beaver street, New York, sole importer

of the celebrated "Electra" high grade Nuernberg car-

bons. While the Canadian General Electric company

regrets parting with one who has always been to the

front where anything electrical was required, Mr.

Reisinger is to be congratulated on his good fortune in

securing the services of such an energetic salesman.

Mr. McCullough's friends will wish him much success

in his new position.

The almost universal use of electric lights in hotels

and apartment houses interferes seriously with the use

of many household conveniences, and, being alive to the

needs of the times, the American Electric Heating cor-

poration of Boston, in addition to providing small port-

able stoves, chafing dishes and curling-iron heaters

(which may be attached to lamp sockets), now offers to

the trade a small laundry iron of very convenient form

and handsome finish. It is especially designed for the

household sewing room and for ironing laces, handker-

chiefs and other light work; for shining up the master's

silk hat and pressing his trousers, on a pinch, though a

heavier iron would be better. The current required is

two amperes on a no volt circuit, and the iron is made

for direct or alternating current and for all the usual
voltages, as, in fact, are all of the company's appliances.
A feature of all the new electric heating appliances is

that they reach the desired temperature in from two to
three minutes.

The Metropolitan Electric company of Chicago has
been given the western agency for the Ham sand-box.
This is a new sand-box for distributing sand and gravel
on the rails while the cars are in motion. It is used on
railroad trains as well as "street cars. The great trouble
with the sand-boxes now on the market is that they all

operate with a valve, and this valve gets clogged up
with the sand and gravel passing through it. This new
sand-box does away with this difficulty by omitting the
valve and substituting a simple device for equally dis-

tributing the material to be used on the tracks, whether
it be sand, gravel or salt. The best evidence that the
box is a good one is that the company is putting it

out on trial, not to be paid for unless satisfactory.

The Partridge Carbon company of Sandusky, O., is

doing more business than ever before. Its goods have
a wide reputation, and the company is receiving some
very large orders to be shipped to South Africa and
Germany. Prospects are very bright for an increase in

business this year. Some improvements on the
dynamo brush are being made, and three grades—hard,
medium and soft—are manufactured. The new gener-
ator brush is meeting with the best results; it runs
smoothly with no sparking. The company solicits a

trial from central stations which are having trouble in

any way with their brushes. Its '^self-lubricating

motor brush" speaks for itself and has a reputation ex-

celled by none.

The Central Electric company is carrying in its Chi-
cago stock a complete line of snap, flush and push
switches of the following makes: Hart, Perkins, Xntric,

Stevens and C. S. It is prepared to furnish these goods
made up in gangs with any particular finish to match
special hardware. The company is publishing a four-

page folder price-list of the Stevens push button switches,

which it states will be gladly mailed to anyone in the

business, upon receipt of a communication requesting it.

The Central Electric company also states that the Scheef-
fer wattmeters are rapidly meeting with deserved pop-
ularity at the hands of central station managers. The
company is pushing this superior instrument and has
just compiled a special price-list, which will be mailed
to central stations upon request.

L. W. Burch, formerly president of the People's Elec-
tric company, Madison, Wis., has sold out his interest

in that company, and, with others, has organized the

Electrical Supply company. This company will in all

probability carry the many excellent specialties pre-

viously handled by the People's company, and will cater

directly to the central stations throughout the North-
west. The headquarters of the Electrical Supply com-
pany will be in Madison, Wis., and Mr. Burch will be
the president of the new company. This gentleman is

very well known in the electrical trade, having been
connected for many years with the Central Electric

company, Chicago, and the Metropolitan Electric com-
pany. These connections have given him a wide ex-

perience in the business, and it seems altogether likely

that his untiring efforts will make the new Electrical

Supply company one of the leading houses in the North-
west. The People's Elect ric company will continue in

the construction business.

The Stanley Electric company of Pittsfield, Mass., is

certainly deserving of the congratulations which are of-

fered to it on the healthy condition of its business dur-

ing the year 1896. Its annual meeting was recently

neld, and all of its old officers were re-elected with the

exception of W. W. Gamewell, its president, who de-

clined re-election because of inability to attend to the

duties of the office as he felt they should be administered,

and G. W. Bailey was elected in his place. The annual

report of the general manager, Henry Hine, shows that

the business of the company has increased 16 per cent.

during the last year, the total shipments amounting in

all to $497,000, with orders forSi25,ooo more; and, not-

withstanding this fact, the payroll was $12,550 less than

during the preceding year. The Stanley Electric com-
pany is one of the best organizations in the business,

and its continued prosperity has been the result of per-

fect harmony among its officers, and the great executive

ability shown bv General Manager Hine, whose inde-

fatigable efforts have been given since the organization

of this company to make it one of the most successful in

the electrical business. To him must be given much of

the credit for the company's success.

BUSINESS.
The theater dimmer price-list of the Iron Clad Rheo-

stat company of Westfield, N. J.,
shews the great vari-

ety, in style and size, of the theater dimmers supplied

by this company, which makes a specialty of this class

of business, having supplied 2,500 dimmers, ranging

from one to 1,440 lights capacity.

The Kennedy Valve Manufacturing company of 75

John street, New York, shows by its revised and ex-

tended catalogue the extent of its manufactures in valves

and gates for steam and hydraulic machinery and also

for gas, oil, ammonia and acids. A varied and exten-

sive list is shown by this important company.

J. G. Pomeroy, Chicago representative of the Adams-
Bagnall Electric company, Cleveland, Ohio, has among
other orders secured one for thirteen 100-hour A-B arc

lamps from the Miehle Printing Press company,
Chicago. Mr. Pomeroy is one of the most ener-
getic "hustlers" in the lamp business and deserves the
success which has been his since his connection with the
Adams-Bagnall company.

A. Louis Kuhmsted, general manager of the Chas. E.
Gregory company, Chicago, has just returned from a
trip to New York, where he went in search of bargains
in second-hand electrical apparatus. Mr. Kuhmsted's
trip was a most successful one. The company is in a
position to supply almost anything in the way of electri-
cal machinery, and, judging from the business with
which it has been favored, it would appear that the bar-
gains offered by the Gregory company merit the inspec-
tion of prospective buyers.

The Kartavert Manufacturing company of Wilming-
ton, Del., reports that the call for its hard fiber con-
tinues to be fully as brisk as at any previous'time. This
company was among the first to appreciate that the elec-
trical business required a particular grade of fiber and
at once set about to produce the desired result. It

manufactures hard and flexible fiber in sheets; also rods
and tubing. Its patent insulating cleats were an im-
mediate success when offered for sale, and the call for
them is particularly brisk.

Catalogue No. 3 from E. B. Latham & Co. of 136
Liberty street, New York, shows a complete line of
ventilating apparatus. Much space is devoted to elec-

tric ceiling fans, which are made to run on 50 or 100
volt circuits. Desk fan motors are to be had for both
alternating and direct current, and are of such a large
variety that it would seem that all wants could be fully

supplied in this line. There is also an interesting de-
scription of new belted and direct-connected exhaust
fans which have many new features.

Recent contracts for telephone material have- been
closed by the D. A. Kusel Telephone Manufacturing
company of 1105 Pine street, St. Louis, as follows: 175
drop switchboard to replace switchboard formerly used
by the West Point Telephone company, West Point.

Ga\, and furnishing 25 complete new telephones; 14
telephones, switchboard and all construction material for

toll line in Lincoln county, Mo.; 14 telephones for 75
mile toll line at Corinth, Miss ; all construction material
and instruments for an exchange of 100 instruments and
80 miles of* toll line from St. Joseph to King City, Mo.

A large telephone order has been placed with theFarr
Telephone & Construction Supply company of Chicago.
The order comes from Kingston, Jamaica, and calls for

a large number of telephones, as well as various tele-

phone supplies. The fact that the Farr company was
favored with the order goes to show that this company's
instruments have found favor in foreign countries as

well as in the United States. The Farr company is to

be congratulated in being chosen among the many com-
panies in the business, particularly as the order
amounted to a considerable sum, and cash accompanied
it. The order was placed through a New York broker.

The advance of the Morrin 'V Umax" water-tube
safety boiler, made by the Clonbrock Steam Boiler com-
pany of Brooklyn, has been a notable feature of the in-

dustrial progress of recent years. Not long ago the

Western Electrician described the factory in Brook-
lyn and the rise of the business from modest begin-

nings to its present proportions. Now a fine catalogue,

handsomely illustrated, of 128 pages, has been issued to

show the merits of the Climax boiler, of which Thomas
A. Edison said: "Taking everything in consideration,

it is, in my opinion, practically and theoretically, the

best boiler so far invented." Thirty-two pages of "use-

ful information" add to the value of the book.

The Electric Protection company of 1026 and 1028
Filbert street, Philadelphia, has been given the contract

to place Stevens flush switches in the new Girard Build-

ing in that city, which, it is said, will be the largest

office building in Philadelphia. The switches will be of

special design, the plate being of bronze and elaborately

engraved. There will be in all about 700 of the Stevens

switches in use. This concern has also the order for

the telephone junction boxes, the American District and
Western Union call boxes, and there will be about 250
of each, also of special design in bronze and engraved.

The equipment of the electrical plant of this building,

it is said, will be superior to that of any other in Phila-

delphia.

The Central Electric company has taken the agency
for the new Benjamin waterproof socket. This socket,

designed by a man of many years' experience in construc-

tion work and particularly work pertaining to street rail-

road operation, is all that its name implies; it is so con-

structed as to be attached directly to seven-sixteenth or

nine-sixteenth iron armored conduit and has sufficient

metal in its shell to stand a great amount of very hard

usage, and wherever used has easily proven its superior-

ity. The Central Electric company has also the western

agency for the Wagner alternating current ceiling fan mo-
tor. This motor is constructed on radically new lines and
has many commendable features. Notably, it is abso-

lutely noiseless in operation and consumes 120 watts

when running at normal speed of 125 revolutions per

minute; is guaranteed to produce an external agitation

of the atmosphere without producing the same result on

the purchaser.

The Apollo Iron & Steel company, Vandergrift, Pa.,

has ordered a direct-connected set for electric lighting.

The engine, which is a 150 horse power vertical com-

pound, built by the Ball Engine company, Erie, Pa., is
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directly connected to a 90 kilowatt General Electric al-

ternator. This company already has an electric light

and pDwar plant consisting of three 400 horse power

tandem compound engines made by the Ball Engine

company, which are direct-connected to Westinghouse

generators of 225 kilowatts each. A very complete electric

power and lighting plant is now being placed in position

in the extensive works of the Schosnberger Steel com-
pany, Pittsburg. The power plant consists of one 400
horse power vertical cross-compound engine direct-

connected to 225 kilowatt generators and one 175 horse
power vertical compound engine direct-connected to

125 kilowatt generator. The engines were furnished by
the Ball Engine company, Erie, Pa., and the generators
by the Siemens & Halske Electric company, Chicago.

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued Febr 1S97.

576, 0S2. Automatic Switch, John P. Alexander, Jack-

son, Tenn. Application filed May 29, 1S96.

A switch for electric circuits, comprising a divided and
balanced circuit, switching devices connected in a bridge

across the balanced circuit, mechanical means for.disturb-

ing the balance of the balanced circuit, and connections
controlled by the switching devices for closing a supply
circuit whenever the balance of the balanced circuit is dis-

turbed.

576,088. Apparatus for Operating Submarine Torpe-

does. William F. Brewster, New York, N. Y. Ap-
plication filed March 11, 1896.

A submerged cable is constructed and adapted to consti-

tute a track for guiding and controlling a torpedo in transit,

and a torpedo is connected thereto.

576,095. Battery. Walter S. Doe, Brooklyn, N. Y.

Application filed February 29, 1896.

NO. 576,088.

A carbon cylinder is adapted to receive an exciting fluid,

a perforated non-conducting tube is suspended in the cylin-

der, while there is a cartridge in the tube comprising a

cylindrical anode, having an outward opening and a de-
polarizer in the anode, and a contact with which the anode
engages.

576,103. Electric Arc Lamp. Philip H. Fielding, New
York, N. Y. Application filed April 23, 1896.

An opaque case is made of heat-resisting material, hav-
ing a reflector formed on its inner surface and provided
with a transparent window; openings in the case admit the
carbons, the openings being substantially air-tight, and the
case being hermetically sealed at all other points, whereby
the life of the carbons is prolonged and the heat of the
arc does not tend to injure the case.

576, 129. Electrical Advertising Device. Leopold Julig,

San Francisco, Cal. Application filed December
26, 1895.

With the stationary base and the table rotatable thereon
there is combined the revoluble globe on an upright spindle
which is also a conductor, the stationary magnets, the
vibrating armature lever carrying on one end an armature
arranged to move across the field of the magnets, the rotat-

able shaft, one end of which is geared into the globe
spindle and the opposite end connected to the armature
lever by a crank and pitman, the commutator on the shaft,

the stationary arm and the commutator brushes secured
thereto, one hrush arranged in working relation with the
cut-away portion of the commutator and the other brush set

to make continual contact with the cylindrical portion of
the shaft next the commutator; the conducting ring with
which the lower end of the globe spindle is in electric con-
tact, the contact-spring connecting the commutator brushes
with such ring, and the contact-spring completing the con-
nection electrically between the brushes and the central
post of the structure, and the springs and connections com-
pleting the circuit through the parts between the wires
from the two poles of an electric battery.

576,145. Method of and Apparatus for Electric Pro-
pulsion. Lewis H. Nash, South Norwalk, Conn.
Application filed November 16, 1895.

The electric generator is run at a substantially constant
speed ; a translating device is constructed and arranged to

translate into work a constant energy in watts at varying
potential and current, the generator having on its field

magnets shunt and series coils wound in opposite direc-
tions, whereby constant watts at varying potential and cur-
rent are supplied to the work circuit as the resistance of
that circuit varies.

576,164. Construction of Cells for Electric Accumu-
lators. Friedrich W. Schneider.Triberg, Germany.
Application filed May 2, 1896.

The combination with an outer vessel of electrodes therein,
terminal connections for the electrodes, and an elastic rub-
ber cover adapted to be stretched over the mouth of the
vessel, having holes for passage of connections and having
a thickened and strengthened edge and a tube for outlet
of gases in the cover.

576,166. Automatic Block System. Judson Shoecraft,
Harveyville, Kans. Application filed May 7, 1896.

An automatic block signal system, comprising a signal at
each end of a block-section, a closed electric circuit com-
prising a ground wire containing a battery and the signal
maguets, a second wire connected at each signal system
with (he ground wire, and a relay in each of the wires of
which the armature forms part of the other wire.

576,177. Electrode for Storage or Other Batteries.
Theadore A. "Willard, Norwalk, Ohio. Application
filed November 7, 1895.,.

A plate for batteries having its sides shaved into thin
leaves and a central supporting portion increasing in thick-
ness toward the top thereof.

576,17s. ' Battery" Plate. Theadore A. Willard, Cleve-
land, Ohio. Application filed May 4, 1896.

The plate has its sides provided with extremely thin
parallel shaved leaves of equal thickness from the extreme
edge to the base thereof, and with a uniform space between

the leaves from their extreme edge to their base in which
the material is enabled to form and expand.

576,208. Sounding Apparatus. Arthur M. Lozier, New
York, N. Y.- Application filed April 24, 1896.

The invention comprises a sinker containing a device
which is moved by variations of hydrostatic pressure, a
rheostat varied by the movement of the device, a circuit
extending through the sounding line and including the
rheostat, and electrical devices therein adapted to respond
to variations of resistance in the circuit.

576,240. Electric Meter. John R. Tucker and Charles
C. Hinckley, Aurora, 111. Application filed Janu-
ary 25, 1896.

An interrupted curved movable contact surface is em-
ployed, a motor to drive it, a planimeter wheel rotating
upon the interrupted surface so as to reach the line of in-

terruption always substantially at right angles -thereto, a
register connected so as to be driven by the planimeter
wheel, and a device actuated by the current to be meas-
ured, and adapted to vary the position of the wheel on the
surface.

576,243. Contact Apparatus for Telegraphing. Cor-
nelis Vreede, Rotterdam, Netherlands. Applica-
tion filed January 6, 1896.

These essential features are mentioned: A source of
electrical supply, a support, a ring rotatably mounted on
the support, segmental strips of non-conducting material
carried by the ring, conducting strips carried by the seg-
mental strips, and being separated electrically from each
other, and electrical contacts adapted to come in contact
with the different conducting strips when the ring is

rotated and close the electric circuit.

576,267. Advertising Device. Henry Green, Hartford,
Conn. Application filed May 2, r8g6.

An incandescent electric light globe is employed with a
freely removable device, having one or more letters or
characters thereon, and provided with means for directly
engaging the bulb of the globe.

576. 332

.

Locking Device for Electric Controllers. Gus-
taf Valley, Johnstown, Pa. Application filed No-
vember 10, 1S96.

This is a rotatable switch, with a lever to operate it, a
lug upon the lower side of the lever, a spring-pressed pawl
adapted to engage the lug.

576.333. Electric Controller. Gustaf Valley, Johns-
town, Pa. Application filed November 10, 1896.

Two operating drums are provided, and a reversing and
cut-out switch, by the use of which either of the drums may
be used to regulate the current to part of the motors, the
other of the drums being inoperative.

576,342. Electrically Operated Musical Instrument.
George H. Davis, New York, N. Y. Application
filed March 25, 1S96.

An armature is connected to a key; an electro-magnet
actuates the armature; a source of electrical energy is pro-
vided, together with a resistance, and means operated by
the armature when the latter is attracted by its magnet for
cutting the resistance into the circuit to reduce the current
passing through the magnet.

576,347. Electric Heater. Frederic A. Johnson, Bing-
hamton, N. Y. Application filed February 24,

-€L>.- =>-

NO. 576,095.

There is a case having-an opening to receive the article
to be heated, a coil surrounding the opening, a laminated
magnetic shell surrounding the coil and a connector,
whereby the heater may be connected to an ordinary alter-
nating current circuit, and the article to be healed applied
in the opening and heated in the manner set forth.

576, 369. Automatic Electric Cut-out. Charles C. Krit-

zer, Newaygo, Mich. Application filed November
13, 1895.

Included in this device are an armature of an electro-
magnet, a swinging latch pivoted to the base, a swinging
catch pivoted to the latch below the pivotal point of the
lalch'and out of the vertical line of the point, and a suitable
stop for arresting the movement of the latch until the same
is detached by the movement of the armature.

576,372. Automatic Electric Cut-out for Magneto Bells.

John Z. Miller, Baltimore, Md. Application filed

September 23, 1896.

Each of the parted ends is provided with a spring contact-
point; a metallic shunt piece is normally in contact with
the spring points, and a third spring located opposite to

one of the two springs and electrically connected with one
terminal of a magnto generator ;- a lever is electrically con-
nected with the other terminal of the generator and pro-
vided with a contact-point located opposite to the other of
the two springs, and further provided with an insulated
shield opposite to the third spring; a magneto generator
drive-wheel and a crank therefor has a shaft loosely con-
nected therewith; a cam wheel is mounted upon the crank
shaft to be rotated therewith, but with free longitudinal
movement thereon, the adjacent faces of the cam and
drive-wheel being cam-shaped; a spring freely connecting
the wheels and an arm of the lever bears against the end of
the cam wheel.

576,392. Insulator. Harry E. Billings, Hartford, Conn.
Application filed November 21, 1896.

no. 576,145-

A screw-threaded cap having a circuit of ratchet crown
teeth, a screw-threaded body portion having a spring-
pressed stop-pawl adapted to engage one of the teeth
to prevent loosening of the cap, and a deflector carried
by the body portion and surrounding the insulator stud.

576,394-
bell.

Trolley for Electric Cars. George L. Camp-
Shunk, Pa. Application filed March 18,

The combination includes a post, a trolley pole pivotally
mounted thereon, a trolley wheel carried by the pole, an
arm pivotally mounted on the pole, a spring in connection
with the arm and pole, a flexible connection actuating the
arm, the connection being arched to the pole, and an
idler pulley carried by the post and over which the connec-
tion passes.

576,405. Spiral Trolley Wheel. Charles A. Langford,
St. Louis, Mo. Application filed May 25, 1896.

Claim 1 : A trolley wheel, comprising a wheel having an
annular groove in its periphery, a stationary shaft support-
ing said wheel, a yoke supporting the ends of said shaft,
wheels having spiral grooves mounted upon said shaft, one
upon each end of said first-mentioned grooved wheel, said
spiral grooves being designed to throw the trolley wire
toward said first-mentioned grooved wheel by the frictional
contact of said trolley wire with said grooves, said spirally
grooved wheels being overbalanced so that the inner ends
of their spirals will normally be at the top' of said wheels.

576,472. Telephone Signal Transmitter. Ernest C.
Robes, Medford, Mass. Application filed July 25,
1896.

This device comprises means for sending successive in-
dependent arbitrary signals, motor mechanism actuating
the same, a telephone hook-switch controlling the motor
mechanism, means for closing the circuit round the signal-
sending mechanism, and means for closing it through the
mechanism.

Arc Lamp. Daniel A. Shesler,
Application filed February 13,

576.475. Electric

Toledo, Ohio.
1896.

One claim is for the combination with the upper carbon,
of a lower carbon, an insulated support therefor, a con-
ductor adjacent to the insulator, and a solenoid interposed
in the circuit adjacent to the carbon, and having connec-
tions to the carbon and to the conductor adjacent to the in-
sulated support therefor.

576,493- Electrical Circuit for Operating Automatic
Railway Gates. John S. Biggar, Chicago, 111. Ap-
plication filed January 22, 1895.

Two electrical circuits are successively closed by the
movements of a cat to close and open the gate, and an in-
tervening circuit also closed by the car holds the second
circuit open until the entire train has passed a prede-
termined point.

Reissue.

11,588. Electric Meter. Jesse Harris, Lynn, Mass.
Application filed October 18, 1895. Original No.
543,865 elated August 6, 1895.

A pressure coil is arranged to have rotation and a resili-
ent device connected with the pressure coil and with a
motor, a current coil and a motor, and means to record the
current passing through the current and pressure coils.
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Chicago City Railway Company's New
Electric Power Plant.

The new power house of the Chicago City Railway

company at Forty-ninth street and Oakley avenue is of

great size, as can be seen by the picture of it herewith

presented. It will be used entirely for the generation of

electricity, supplementing the old power house at Wa-
bash avenue and Fifty-second street, which had become
too small for the demands of the company's electric

lines, on which 370 cars are now operated. In the

amount of ground covered the new power house is

probably the largest in the country, having a frontage of

276 feet on Forty-ninth street and a depth of 214 feet,

while in capacity it is also one of the largest, as 7,500

norse power in engines and dynamos is now being in-

stalled, with space reserved

to double this capacity

when needed. The loca-

tion is in a sparsely settled

portion of the southwest-

ern section of the city,

but additions and new
routes that are in contem-

plation will undoubtedly

surround this station with

a network of electric rail-

way lines within a few

years. The first actual

work on the building was

done on July 27th last,

and it is expected that all

the machinery of the first

half will be installed by

May i st. At present

only one pair of engines

and generators is in oper-

ation, current being sent

out from a temporary

switchboard. The inter-

ior of the plant is still in

the confusion and litter,

of erection work, although

the station has been in

use for nearly two months.

However, an outline idea

of the installation may
be gained from the pho-

tographic 'reproduction of

the exterior on this page

and the plan and trans-

verse section on pages 102

and 103, with the fol-

lowing brief description.

The building is of plain brick, well lighted and venti-

lated, with walls 45 feet high. It is divided by a

wall of masonry into boiler room and engine room, but,

as indicated by the plan on page 102, only the western

half of the space will be utilized by the plant now going

in. The present stack, at the northwestern corner of

the building, is large, well proportioned and imposing.

It is 207 feel high, reckoning from grade, built of brick,

and the foundations, of railroad iron and concrete, ex-

tend underground to a depth of 35 feet, the lowest course

being 49 feet square. The base of the stack is 2S feet

square at grade and for nearly 50 feet the structure it-

self is square, receiving the breeching from the boilers

at a considerable height from the ground, as shown in

the photograph. Above this base the stack is circular,

with a batter of 28 inches in a rise of 150 feet. The flue

has a uniform diameter of 14 feet eight inches to the top

of the stack. Between the base of the stack and the wall

of boiler room there are two railroad tracks for coal cars

or cars to remove ashes, used in conjunction with the

coal and ash-handling machinery. The plant is particu-

larly well located in the matter of steam railroad facili-

ties, as the tracks of the Chicago & Calumet Terminal,

Baltimore & Ohio, Northern Pacific, Panhandle, Michi-

gan Central, Grand Trunk and Santa Fe companies run

by the building, which is placed at a junction point.

Spur tracks have been built on the Chicago City Railway
company's block of property, so that, with the tank ca-'

pacity in the building, 2,500 tons of coal could be stored

on the premises if necessary.

In the boiler room, which is 270 feet long and 99 feet

wide, 24 boilers have been set and one battery of six

has been fired. The ultimate capacity is 48 boilers.

Return tubular boilers built by John Mohr & Sons of

Chicago are used, and they are arranged in rows, one
row on each side of the room, with a wide space in the

center. Indeed, it is noticeable in every part of the

plant that ground room is plentiful, and space is not

stinted. The boilers are fitted with Murphy furnaces
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and are 20 feet long and 78 inches in diameter, .rated at

350 horse power each. There is an elaborate outfit of

McCaslin coal conveyors and ash-handling machinery

supplied by John A. Mead & Co. of New York. The du-

plex compound pumps are furnished by Weir & Craig of

Chicago, and a Green fuel economizer of exceptional size

is to be installed. The steam and water piping is all of

the single system, and was put in by S. J. McCloud of

Chicago. When the second half of the boiler equipment

is placed in position a second smokestack—a counter-

part of the one shown in the picture—will be erected at

the northeastern corner of the building.

Six engines aud six generators comprise the present

equipment of the engine room—half of the total capacity

of the station, as in the case of the boilers. The engine^

room is 270 feet long and no feet wide, with a double

truss roof, having a line of piers of iron and brick as the

central support. The engines are arranged in three

pairs, each with a common shaft and fly-wheel, driving

by rope transmission a pulley on a jack-shaft supplying

power to the two corresponding generators. This ar-

rangement of the three units is plainly shown in the

plan on page 102 . The engines are of the Green-

Wheelock type, with Hill valve gear, made by the

American Wheelock Engine company, and each pair is

rated at 2,500 horse power. These twin- pair engines

are run non-condensing at a steam pressure of from 105

to no pounds and at 75 revolutions per minute. The
cylinders are 36 inches in diameter with 60-inch stroke,

and a "Direct" separator is placed on the main steam
pipe leading to each engine. The weight of each pair

of engines is about 150 tons. The crank disks weigh

eight tons each, and the shaft is 22 inches in diameter

in the bearings and 26 inches in the hub of the fly-wheel.

The bearings are 36 inches long. The fly-wheel is 20

feet in diameter and weighs 70 tons. It is grooved for

30 turns of 134; inch Manila rope. About a mile of rope

is used on each unit, the Hoadley compound wind
system of rop3 transmission being employed, with over-

head sheaves and tension

carriage.

The generators come
from the Walker com-
pany's shops in Cleveland

and are 10-pole, Soo kilo-

watt, 550 volt machines of

the standard type of rail-

way equipment made by

that company. As has

been stated, they are

driven by a jack-shaft on

which, between the gener-

ators, is mounted the

driven pulley of the rope

drive. This shaft has

two Hill friction clutches,

one on each side of the

great pulley. Each of these

clutches has 2,000 horse

power capacity and is used

to transmit the power from

the pulley to the genera-

tor adjacent to it. This

machinery is all large and

massive, covering a great

deal of space, and one of

the 2,500 horse power units

in operation furnishes an

imposing spectacle. Each
generator weighs 60 tons,

and the driven pulley, with

jack-shaft and clutches,

weighs 26 tons, so that the

whole combination of en-

gines and generators in

one unit weighs about 300

tons. In all, with the boil-

er-room apparatus, there will be about 1,350 tons of ma-
chinery on the foundations when the first half of the plant

is finished, without taking the switchboard into account.

In keeping with the rest of the plant, the switchboard

is very large. It is on a balcony 108 feet long on the

southern wall of the building, 15 feet above the floor,

from which it is reached by circular iron stairways at

each end. The board is of slate, 97 feet long and 12^
feet high. It will have 12 generator panels and accom-

modation for 112 feeders, two circuits being controlled

from each feeder panel. There is to be, in addition, a

central panel for the main station ammeter, which is to

read up to 20,000 amperes, and which, it is believed,

will be the largest ammeter ever built. Each generator

panel will be equipped with a wattmeter of 2,000 am-
peres' capacity at 500 volts. The bus-bars on this

switchboard will have a sectional area calculated to be

24,000,000 circular mils. From the switchboard the

cables will be led down and underneath Forty-ninth

street in a tunnel; the arrangement shown in the picture

on this page, by which the feeders pass out through

the walls, is only temporary, although the steel poles for

supporting the cables are permanent.

All of the engineering for this large plant was done in

-EXTERIOR OF FORTY-NINTH STREET POWER



the offices of the Chicago City Railway company. The

men concerned in it are M. K. Bowen, general manager;

K J. Hill, chief engineer; C. J. Reilly, electrician of

power houses, and George Kennerley, civil engineer.
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standard overhead type. This interesting railroad will

be built by John D. Dyar of Detroit, and Charles G.

Armstrong of Chicago is the consulting electrical engi-

neer.

Sixty-mile Railroad to be Operated by
Alternating Current.

Specifications are about to be issued for the construc-

tion of an important and interesting electric railroad

which will be 60 miles long and connect the cities of De-

troit and Port Huron, Mich. The line will be of single

track, with turnouts, and will run through the towns of

St. Clair, Marine City, New Baltimore, McS weeny's,

Pleasure Point and Grosse Point, following the western

bank and shore of St. Clair River and Lake St. Clair

and the Detroit River. The road will be used to carry

passengers, mail and freight, and as it will possess un-

usual scenic attractions and pass through several popular

summer resorts, it is anticipated that a large volume of

pleasure travel will be secured during warm weather.

The road will be of standard gauge, and heavy steel

Safety Devices for Electrical Circuits. 1

By W. M. Stine.

Some subjects need an apology when introduced, and
perhaps none more than the above caption. It is here
presented in the belief that its consideration is still

timely and useful, and the further reason that the writer

has devoted much time, thought and experiment to it.

Naturally, it at once suggests the fuse wire, but it is not

the design to devote attention to this phase alone, but to

certain mechanical safety devices as well and to give

such results of their investigation as have not yet been
published. The subject also suggests certain minor
protective apparatus.
Thermal protective devices are as old as applied elec-

trics, and it would casually appear that such an ancient

matter, electrically speaking, had long since received

due consideration, and one might see it rationally em-
ployed by manufacturers of porcelain goods, and every
central station as well. But no general arraignment of

practice is intended, the desire being rather to state how
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the weakest, and this in operation must always be con-
sidered as pitted against the fuse which is to protect it.

Beginning with the generator, its armature has a known
carrying capacity, and one which does not admit of a
great margin. This is also true of the motor armature.
In the leads, the need for thermal protection is slight;

in branch and tap circuits it assumes a grave import-
ance, increased by the uncertainty of joints and local

corrosion. The transformer, again, offers much the

same problem as the generator and motor.
In spite of extended use, the vagaries and uncertain-

ties of the fuse wire became almost a by-word. The
manufacturer of fuse blocks, beyond a change of mate-
rial, wood to porcelain, had shown no satisfactory prog-
ress. The fuse wire had been investigated in a few lab-

oratories, but in rather a casual and incomplete man-
ner, and the results were confusing rather than instruc-

tive. It was this situation which, some two years since,

led the writer to begin a series of exhaustive tests which
should look toward formulating precise directions for

the use and rating of fuse wires. The details of the

processes and the data, amounting to several thousands
of determinations, need only be here referred to. The
principal points investigated were the time element and
uniformity of fusing, the carrying capacity as influenced

by length, diameter and enclosure, the effect of use and

1
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rails will be used. Fifteen motor-cars and.i5 trail-cars

will constitute the rolling stock-on the line. Two-car

trains will be run, and the cars will be 46 feet long, the

motor-cars weighing 33J4 tons each and the trail-cars 20

tons. Probably each motor-car will be supplied with

200 or 300 horse power capacity in motors, so that a

maximum speed of 60 miles an hour will be possible, al-

though the running schedule will not call for a greater

speed on any portion of the line than 45 miles an hour.

It is the intention to make hourly trips over the whole

line, with an additional local service.

In addition to the fact that the Detroit & Port Huron
electric railroad will be perhaps the longest railroad in

the country built for electrical operation, it is of much
interest as an example of the application of the alternat-

ing current to railway operation on a large scale. There
is to be but one generating plant for the 60 miles of road.

This will probably be placed at McSweeny's, which, al-

though but one-third of the distance from Detroit to Port
Huron.willbeatabout the center of the load distribution.

Here a power house will be built to contain, probably,

four vertical, condensing, medium-speed engines directly

connected to three-phase alternating current generators

of about 800 kilowatts capacity each. Along the line it

is proposed to erect four sub-stations for rotary trans-

formers, from which direct current will be fed into the

feeder circuits. The line construction will be of the

things should be, based upon the results of careful ex-

periment.
THERMAL CUT-OUTS.

When an electromotive force is applied to a circuit

and a current results, it is an indication that the circuit

possesses continuous conductivity, or is a closed one.
We may take any portion of such a circuit and call it a
conducting element. Further, we may apply Ohm's law
to each element. Knowing the ohmic resistance of

any element, and the current intensity in it, the
amount of heat it receives is expressed in watts by the
numerical product of C 2R. Under conditions of opera-
tion, each and every circuit element is heated and be-
comes, to a certain extent, a thermal cut-out; it only re-

mains to have the current sufficiently strong to carry its

heating to the point of charring insulation or melting the,

condactor. By a -fuse wire, we mean, then, a metallic
element purposely inserted into the circuit, its size and
melting point being so adjusted as to make it the weak-
est element in the circuit; and further, its weakness
being so carefully adjusted that it shall yield before the
other circuit elements are harmed.

This is certainly the rational method of regarding a
fuse in circuit, and of obtaining a just estimate of its

protective value.

The protection must needs be as carefully studied as
the device which affords it, bearing in mind that the
protection demanded must vary with the nature of the
circuit. The analysis of the protection is guided by the
considerations just advanced—and the element of the
circuit demanding it is that one which is structurally

1. Read before the Northwestern Electrical Association at
Milwaukee, January 21, 1897.

the influence of the receptacle. The value of the time
element may not be at once apparent. To make the

meaning clear, again consider an element of the circuit,

such as an armature with relatively small carrying ca-

pacity or large C-R loss, and insulation which at best is

none too effective. So far as the relation of copper and
insulation goes, the armature constitutes a fusible ele-

ment, and against this is to be opposed a thermal pro-
tection. Let a sudden powerful rush of current occur,
Both the armature and fuse wire suffer relatively large

increase of heat, due to the C 2R losses in them. It is

then only a question which shall let go the sooner. In
general, the protective device should let go at once. An
objection may be offered just here: in motor service a
large onrush of current occurs when the motor is thrown
into service. It is granted that this is just what does
occur; but the question is here raised: Should it occur?
So far as this is concerned, a motor should have as
strong starting torque as possible, and wherever possi-
ble should be started up under a light load. Further,
the starting resistance should be so proportional that the
motor in starting shall take no more than normal run-
ning current. A more generally intelligent understand-
ing of the limits of insulating materials will result in

better care taken of the circuits. The careful manager
will protect his circuits from all undue strain and sud-
den heavy current rushes as carefully as he would avoid
pounding in the engine and for much the same reasons.

The uniformity of the fusing point of any given fuse
wire is of the greatest importance. After considering
the time element, the whole question of the proper use of
fuse wire depends on its uniform action. Too often this

question of uniformity in action has been taken on blind
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faith, based on the carrying capacity in amperes
stamped on the spool.

We have found from our tests that this uniformity in
fusing depends very largely upon the active lengths of
wire used. It also depends upon the coating or oxide
film, on the contacts to which it is fastened, and whether
the fuse is open or enclosed, and whether the fuse is

extended clear of the receptacle throughout its whole
length.

The terminals to which the fuse is attached have an
influence upon its blowing. The tendency is to use
terminals which are too massive. In this way their
cooling effect extends over several inches of the wire
and allows only the balance, and usually there is none,
to be truly effective. The cooling influence of the termi-
nals can never be wholly avoided, but manufacturers
of receptacles should endeavor to make it as small as
possible.

From these generalizations we may turn at once to

the results of tes'ts.

To show the effect of the open and closed fuse blocks,

a five-ampere round fuse wire was timed to blow in just

one minute. In the covered block it carried 20 amperes
for this time, with a distance between the contacts of

one-half inch. In an open block, when the distance was
seven-eighths inch, the critical current was 15 amperes.
To illustrate the effect of the length of the fuse on its

blowing time, and as well to show «the supposed accu-
racy of the maker's rating, an eight-inch length fused in

one minute with nine amperes. This has been selected

as a fairly typical case from a mass of data.

To show the influence of the time element, a few tests

may be cited. A three-ampere wire carried 35 amperes
for nearly one second, and a 10-ampere wire 65 amperes
for the same time, and this, too, with the wires under
the most favorable conditions, having a fusing length of

eight inches. One "may well ask the effect with the
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This subject cannot be dismissed without pointing out
the duty of the manufacturer. The ordinary method of
marking fuse wire is entirely inadequate. Each spool of
wire should be accompanied by a curve or table clearly
setting forth the carrying capacity for varying lengths.
Better still, the use of wire should be discontinued, and
fuses sold already mounted to copper terminals, plainly
marked with their normal rating, which should be at
least So or 90 per cent, of their fusing currents.
There is one form of mounted fuse almost universally

used which is highly objectionable, even though used
only on small tap circuits. The screw fuse plug is here
referred to. Not only is the length of wire loo short,
but poor workmanship and liberal use of solder raises

their fusing points to a dangerous degree. As a rule,

their actual fusing points are double their marked rat-

ings.

MECHANICAL CUT-OUTS.

This division will necessarily refer to a class of appa-
ratus in which the current is led through an electro-

magnetic coil connected by suitable mechanism to some
form of switch, which under excessive currents shall

open, either by magnetic or mechanical means. It is

only fair to state at the outset that these apparatus in-

volve points which admit of extended experiment and
discussion—questions which relate mainly to the form of

the actuating apparatus, but which, for our present pur-
poses, need not be entered into.

A comparison with the thermal cut-out is at once sug-

gested. The fuse wire is an indirect device. The elec-

trical effect must be transformed into heat energy, and
the distribution of heat in a metal is always slow. In a
mechanical cut-out whose vital member is an electro-

magnet, an excessive current acts immediately to open
the circuit. There is here no transformation of energy
and tardy distribution, as direct advantage is taken of
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ferred to. We have fully shown in various papers that the
fuse is characterized by great sluggishness of action, due
to the slowness in general of heat changes. This is one
of its gravest defects. An electro-magnet in which the
iron core is relatively small is extremely prompt in com-
parison. Our tables show that the additional inertia
time of the spring and mechanism is small. Compared
with the fuse, the total inertia period of the mechanical
cut-outs is very small.

In the fuse, the length of the inertia period is greatly
influenced by radiation and conduction to contacts, so
that creeping currents attain much higher values before
the fuse blows than impulsive ones.

In the other class, the inertia period being almost
wholly mechanical, the critical current of opening
should be the same, whether the current is a creeping
or an impulsive one. The following table exhibits these
effects:

Table II.

Mechanical Cut-outs.—Normal Capacity, 40 Amperes.

Creep ng Cu rrents. Impul sive Currents.
Setting. Opened Amperes. Setting. Opened Amperes.

20 18 20 17.2
30 25 30 22.7
40 30.5 40 30.3
50 39.6 50 37-5
60 44 60 43-5
75 53-z 7° 52.5
So 64.2 80 62
90 70.4 90 70
100 84 100 77

There is but one principal factor influencing the re-

liability of the magnetic cut-out—the sticking of the
mechanical parts. In those tested, this was found to be
so small it was negligible. What would occur should
the cut-out not be opened for months and the parts be-
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lengths ordinarily employed; our tests showed the cur-

rents carried are several times as large.

One of the most instructive curves, which we platted

from our tests was a set showing the influence of the

length of the fuse upon its carrying capacity. These
curves showed that after a certain length was exceeded,

which depended upon the size of the wire, that they

fused uniformly with the same current. As an exam-
ple, a 16-ampere wire one inch in length fused at 28

amperes, two inches at iS amperes, three inches at 17

amperes, four inches and over at 16 amperes. This

definitely shows that this particular wire, if used on its

rating of 16 amperes, should not be employed in lengths

less than four inches; but if it is desirable to use it in

shorter lengths the curve will indicate its capacity for

such length. It would be an excellent plan for manu-
facturers to send out such calibration curves with their

products.

In order to give the foregoing remarks a more tangible

form, certain practical conclusions, which have already

been published in the Transactions of the American In-

stitute of Electrical Engineers for 1895, and elsewhere,

may bear repeating:

1. Covered fuses are more sensitive and have a lower

carrying capacity than exposed ones.

2. Fuse wire should be rated for its varying capacity

for the lengths ordinarily employed.

3. Fuse blocks should be made with greater distances

between the terminals.

4. Fuses should be removed from time to time, as

they become coated or fouled.

5. The time element should be considered when pro-

tecting parts which are liable to burn out.

6. Fuses up to five amperes should be at least 1 '<£

inches in length; one-half inch to be added to the length

for each increment of five amperes.

7. Except for smaller sizes, flat fuses are more reli-

able than round wires.

8. Round fuse wire should not be employed in excess

of 30 amperes' capacity. For higher currents flat rib-

bons exceeding four inches in length should be em-
ployed.

the energy of the magnetic field which always accompa-
nies an electrical current.

The discussion which follows is based on tests made
upon electro-magnetic cut-outs, representative in design

and manufacture of the leading styles on the market.

As some of the old line electrical manufacturing compa-
nies have had circuit breakers on the market for some
years, these were not deemed of sufficient interest to test,

as their design is antiquated and not representative.

The tests were designed to show the time element

of opening the circuit, the effect of creeping currents

and the reliability of setting.

As our tests will soon be published in detail with

curves and tables, the discussion here will not enter into

detail. The time element in all the cut-outs tested was
found to be very small. Whether the device opened
with a spring directly released by the electro-magnet or

indirectly by a blow, a minimum time element was soon

reached, and this ranged from one-thirtieth to one-twen-

tieth of a second. These small times may be termed the

inertia time constants of the cut-outs.

For sake of comparison with the fuse wire, table I. is

instructive.

Table I.—Time Element.

Mechan cal Cut-out. Round Fuse Wire, 25 Amperes.

Impulsi ve Currents. Impuls ve Currents.

Amperes. Time. Amperes. Time.
26.75 .099 second 25 300 seconds
27 .081 26 125

.0S1 " - 27 103

28 .073 28 80

3° .066 30 50

3» .066 40 25

40 .059 - 50 13

40 .059 60

50 •055 70 5-4

50 •059 " , 80 4.8 "

60 055
60 .05t

70 .048 "
70 .051

73 051
73-5 .051

come corroded one cannot say. The reliability is clearly

shown by table III.

Table III.

Mechanical Cut-outs.—Normal Capacity, 40 Amperes.

I. II. III.

23.75 amperes 50 amperes 57 amperes.
24 50 56

"

26.75 " 48 56 "

23-75 " 50.5 56 "

2375 " 50 56.5

55

In order to understand the effects of creeping and
impulsive currents, the physics of cut-outs must be re-

in the choice of mechanical cut-outs, simplicity is of

great importance. The electro-magnet should contain
but little iron, and the mechanism for opening the cir-

cuits should be powerful enough to insure prompt and
regular action.

In view of the foregoing facts, the question arises,

when to employ a fuse wire, and in what cases should
the circuit breaker be used? This is a question to be
decided by individual judgment, enlightened by a proper
knowledge of the properties of both. It is advisable to

keep fuse wires off switchboards entirely; they do not
afford the requisite protection, and, besides, foul the

board. For protecting motors, except in the smallest

sizes, fuses are not reliable, and circuit breakers should
invariably be used. The same plan is to be recom-
mended for protecting transformers, though at present

it seems rather impracticable. But in this same con-
nection it is to be remembered that electro-magnetic cut-

outs act as efficient choking coils and lightning pro-

tectors. For such places as distribution closets and tap

circuits the fuse leaves little to be desired, and it would
be well were it confined to such uses exclusively.

Another matter which demands fuller treatment than
can be here given to it is the protection of large electro-

magnets against high electromotive forces of self-induc-

tion. Transformers and the fields and armatures of

dynamos and motors are here referred to. The subject

has been treated at length in a recent article by the

writer {Electrical Engineer, Nov. 25, 1896, p. 532).

Only a few brief suggestions can here be offered. Due
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provision should be made for absorbing circuits across

the terminals of all electro-magnets. The simplest form

which this protection can assume is a circuit of one or

more incandescent lamps placed across their terminals.

If the exciting currents in such magnets be suddenly in-

terrupted, the incandescent lamps will absorb the en-

ergy which otherwise would spend itself in piercing and

burning out the insulation. These lamps should be

placed across the mains to such electro-magnets between

them and all switches and cut-outs.

Discussion.

In reply to questions by the members, Prof. Stine

elaborated the following points touched up:m in the

paper:

"In our tests of length we made use of a block that we

could adjust from half an inch up to eight or 10 inches,

and by using the same wire in different lengths we could

soon tell when no further decrease in carrying capacity

resulted from an increase in length, and that we called

the critical length. In all ordinary fuses (except flat

ones) eight inches is a critical length.
' 'We put great stress on the time element, and I would

say that our measurements were very accurate. It is un-

necessary to go into detail, but we had a chronograph

drum arranged so that when the current was thrown on

the fuse, as soon as the switch closed the circuit, through

the fuse, a spark passed on a piece of smoked paper, and

sparks were passed from a tuning-fork in motion, and

we could count the waves. Ten waves with the tuning-

fork vibrating at ioo a second would be one-tenth of a

second, and I will say that we had our adjustment made
so perfectly that we could record ^^ of a second. So

if I go into the third decimal place of a second in my
papers, it is not without authority."

The speaker called attention to the calibration curve
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that for four inches in length in that sized wire that

will be the fusing point of that wire; but that is not a

commercial length. What should be the duty of a sup-

ply man in this matter? He should accompany that

wire with such a curve as that indicated in the diagram,

or these results indicated in a table. Since publishing

our first paper on this subject, a fuse company in Chi-

cago has undertaken to do this. They send out their

fuse wire now, accompanied by a table of this sort. If

you order 15 ampere wire they will send it out with fus-

ing points indicated for different lengths, based on a

calibration curve, so that you can intelligently fuse your

circuits."
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chart, and explained it as follows: "We have inches

indicated on the bottom line up to seven inches, as fus-

ing points. The amperes go from nothing to 45. These
tests were made with a block in which we could adjust

the distances between the terminals. A distance of

seven inches on a three-ampere wire showed it fused in a

constant time of 30 seconds with about 6J2 amperes cur-

rent; six inches length same time, five inches same time,

four inches same time, three same time and same cur-

rent. In fact the time is constant all the way through.

When we took a length of two inches it took 7^ am-
peres to fuse, one inch 10 amperes, and. this constitutes

the calibration curve of the three ampere wire.

"Take the 15 ampere wire. In a length of three

inches it fuses with a current of 24 amperes; it did that

up to four inches in length. From four inches up it

began to show a higher fusing current. At three inches

the fusing current went up an ampere or so, and now
for two inches it went up to 27 amperes and for one inch

it was about 40 amperes. If you want to fuse a circuit

you certainly do it for one thing, namely, to protect that

circuit under a condition of normal or working current.

Suppose that we wanted to fuse a circuit for 15 amperes;
we do not want much more than 15 amperes on that cir-

cuit; that is the condition. Now we may have received
from the manufacturer wire marked 15 amperes. How
shall we use it? Simply because that wire is marked 15
it will not do to put it into any receptacle that you buy
of the supply men, because those receptacles only have
a length of one to two inches. Where will that fuse for
a length of two inches? It will fuse at 37 amperes. So
you are protecting your circuit for such an excess of 15
amperes, so that that fuse is worthless. It won't afford
the requisite protection. Now suppose I have a circuit I

want to fuse for rS amperes; the distance oetween the
block that I have connected in is two inches; what wire
shall I use? I would use a to ampere wire as the curve
indicates, this being the calibration for the material lam
using. Of course these curves will vary with different
varieties of wire; it will change if the percentage of tin
is high or low and in proportion to the percentage of
lead etc. That is an explanation of calibration curves.

"If you buy from a supply house a spool of fuse wire
stamped 15 amperes, that really means nothing except

Static Ground Detectors.

Attention has been especially directed at this time to

the subject of static ground detectors by the paper of

H. C. Wirt before the Northwestern Electrical associa-

E. Ground.

line.

Worked by inductive effect of Vane A' on YY.

FIG. 2. STATIC GROUND DETECTORS.—TYPE B; CONNEC-
TIONS FOR TWO AND FOUR-WIRE CIRCUTS,

IO.OOO VOLTS.

tion at Milwaukee, on "Protective Devices for Trans-

formers," which together with the discussion was pub-

lished in the Western Electrician of January 30th.

In concluding his article Mr. Wirt called attention to

several points where the transformer system, he said,

could be greatly improved, the last of which was the

following:

A ground detector which will positively indicate a

leakage of current from primary wires to ground should

be used at the central station. It should not be affected

by the capacity effect of lines and it should be designed

to be left permanently in circuit.

In the discussion that followed the reading of this

paper, reference was made to the proposition to use a

static ground detector, and this called forth a commu-

nication from John F. Kelly of the Stanley Electric

Manufacturing company of Pittsfield, Mass., which was

published in last week's issue, and in which attention

was directed to a device of this character invented by

Mr. Kelly two years ago. A description of this instru-

ment and the method of utilizing it will doubtless be in-

teresting at this time.

This ground detector is essentially a differential static

voltmeter made up of four vanes fixed 10 a base and a

movable vane carrying an index or pointer. The mov-

able vane is made of sheet aluminum mounted on a shaft

and held centrally, by two jeweled bearings, between

the fixed metal vanes. The diagonally opposite fixed

vanes are connected in pairs, and each pair is statically

charged from one pole of some source of electrical sup-

ply. The movable vane, which is connected to earth, is
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charged or not, and is the position of "no ground," the

pointer indicating zero on the scale.

If one pair of fixed vanes and the movable vane are

electrically connected, they are charged of like charac-

ter from one pole of the source, the other fixed vanes

being charged of opposite character from the other pole.

The action of the similarly charged vanes is to repel

the movable vane, while the action of the other fixed

vanes is to attract it. By the two forces acting in the

same direction, the movable vane takes the position en-

tirely within the oppositely charged vanes, the pointer

deflecting to the side of the similarly charged vanes and

indicating the position of ground for that side.

The static ground detectors are made in three types,

as illustrated herewith. Type A, Fig. 1, is designed for

use on any two-wire or four-wire circuit of any electro-

motive forces over 500 volts and under 5,000 volts, and

for three-wire three-phase circuits of the same voltages.

TypeB, Fig. 2, is the same as type A, except for elec-

tromotive forces of 5,000 volts and higher. Type C,

Fig. 3, is intended for use only on three-wire two-phase

circuits and for electromotive forces over 500 volts and

under 3,000 volts.

The general appearance of all instruments is the

same. There is no connection through any of the in-

struments between the line wires or between either of

the wires and earth. It is not necessary to first intro-

duce a temporary ground on the line in order to test for

an existing ground—the characteristic defect of the old

forms of ground detectors. This feature insures greater

safety to linemen and lessens the possibility of short-

circuits in the instrument itself. It consumes no energy

and may be left continuously in circuit, indicating

grounds as soon as they occur.

In places where severe lightning storms are frequent

and where the line is not adequately protected by light-

ning arresters, it is advisable to disconnect entirely the

ground detector or open the permanent ground wire

during such storms. The first may be done by the

commutating switch D or by the ground plug and ca-

bles A.

Type A is mounted on a separate marble base or di-

rectly on the switchboard. It is entirely covered by a

case of plate glass and all parts are perfectly insulated

from the operator. In setting up the instrument it is

necessary to see that the shipping attachment B is re-

moved so that the pointer swings freely, and that the

instrument is level so that the pointer will stand at zero

when at rest. The line wires are connected by small

terminal plugs through removable fuse blocks C C on

either front or back of the instruments, to the fixed

vanes. By inserting a commutating switch D between

the line wires and the instrument, it may be transferred

safely and quickly from one phase to another or to any

one of any number of circuits.

Type B differs slightly in construction from type A, in

that the line wires are connected to a primary set of

vanes which are behind the visible fixed vanes and are

Ground.

Ii/?e. Groand. Lwe.
In circuit, ground on wire at H.

Lme. Ground.
In circuit, no ground on line.

FIG. I. STATIC GROUND DETECTORS.

-

inductively acted upon by each pair of fixed vanes, so

that the stress produced by each is equal but opposite.

The movable vane in consequence takes a position

equally between the fixed vanes, which position is,

theoretically, the same whether the instrument is

In circuit, method of testing
;
ground on

several circuits. Index on commu-
tating switch shows the circuit;
A, ground plug and cable;
B, Shipping attachment;

C, fuse; D, commu-
tating switch.

TYPE a; CONNECTIONS FOR TWO AND FOUR-WIRE CIRCUITS.

separated from them by large plaques of hard rubber

and mica. The visible fixed vanes are charged induc-

tively from the primary vanes instead of directly from

the lines. This type of instrument is mounted on a

mahogany base, in which are imbedded the primary
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vanes and the mica plaques. This construction secures

perfect insulation for very high voltages, while in general

appearance and in action the instrument is the same
as type A.

Type C ground detector, in construction and in appear-

ance, is practically the same as type A. differing only in

having the vanes connected to the outside wires partially

cut away.

This is the only ground detector that will work prop-

erly on a three-wire two-phase circuit; all others always

indicate ground on the middle wire whether there is one

FIG. 4. STATIC GROUND DETECTORS.

or not, on account of the unequal electromotive forces

between the wires. The relative potential of the middle

wire of a two-phase circuit is dependent upon the ca-

pacity with respect to the earth, and this in turn upon

the extent of the lines and their distance from the earth.

For very short or very long lines, therefore, special ad-

justment may be necessary in order to make the instru-

ment indicate correctly, but generally the standard type

C instrument will meet all requirements.

Fuse wire used for all ground detectors is the well-

known platinum silver wire used in Cardew voltmeters.

All instruments are properly fused before leaving the

factory, and an extra length of fuse wire is furnished

with each. The manufacturer calls particular attention

to the fact that the ordinary lead fuse should never be

used. A general view of the instrument is presented in

the cut, Fig. 4.

Lamp Filament Royalty.

In an article that seems to have been prepared after

recourse to authentic sources of information, the New
York Sun sets forth the facts in relation to the recently

announced royalty on incandescent lamp filaments by the

Westinghouse company. A portion is quoted:

No one will tell officially what the amountof the royalty

put of incandescent lamps. Lamp makers who were
seen yesterday said that the royalties would add about
two cents to the price of each lamp. It is estimated
that there are 12,000,000 incandescent lamps used in the

United States every year. An impost of two cents each
upon all of these would amount to $240,000 a year, and
the business is still growing.

The principal patent under which the royalties are

claimed has about three years to run, but there are

others which have a much longer life. The reason the

owners of these patents have not demanded royalties un-

der them before is to be found in the history of the long

and bitter warfare which has been carried on between
the Westinghouse and the General Elec-
tric companies for the control of the vast

field of electrical development. About
Edison and his inventions one moneyed
host gathered, and another gathered about
his rival, Westinghouse. Each concern
began absorbing others, and also securing
control of all the patents regarding elec-

trical devices which could possibly be used
as a weapon against the other. Soon there

was little left in the field which they did

not control. Then they fell upon each
other in the courts and a Titanic struggle

began. Because J. P. Morgan is a direc-

tor in the General Electric company and
August Belmont holds a similar place

in the Westinghouse company, it is popu-
larly supposed that the struggle was be-

tween the two banking factions which
they represent.

In the incandescent lamp part of the

fight the General Electric company relied

upon the Edison patent, and the Westing-
house people upon the Sawyer-Man pat-

ent. The Westinghouse company came
out second best, and about eight months
ago the two concerns agreed to stop fight-

ing and pool their issues. Each agreed
to license the other to use its patents.

The lamp patents, however, were not in-

cluded in this agreement.
After it was drawn up the Westinghouse

company brought forth its latent patents.

The most important of these is the result

of an invention made by Edward Weston.
About the time that Edison produced his

first carbon filament Weston engaged in

experiments in the same line. Edison tried cotton, silk,

cardboard, bamboo, and many other things, but none
was satisfactory. Weston discovered a way of making
the filaments of vegetable parchment. That is what they
are generally made of to-day. The Westinghouse com-
pany owns patents which cover the customary methods of

treating these filaments, and also methods of lamp mak-
ing, and a pump for exausting the air from the glass bulbs.

Its new licensees have the use of all these patents.

The General Electric company makes about one-half

of the incandescent lamps used in this country. It is

asserted that the makers of 70 per cent, of the total out-

put have taken out licenses, but some of the others have
refused to do so, and the papers are now being prepared

for the beginning of suits to force them to pay up or stop

manufacturing.

Red Tape in France.

In discussing the dispute about the electric railway at

Rouen, LIndustrie Electrique gives an amusing ac-

count of the difficulties in obtaining a concession to run
street railways in France. "Suppose when walking in

Trepigny-N'importe-quoi you have noticed a considerable

activity in the streets combined with a complete ab-

sence of public vehicles. Having at home a few woolen
stockings stuffed with gold pieces, it occurs to you to

transform these into some sort of coaches which shall

afford quick transport for the natives in return for a

few halfpence. In this frame of mind you call on the

mayor of the town, who, in his turn, summons his coun-

cil, and, for a certain rental, authorizes you to run cars

Line. Ground

(
y^Grouncf.

L.

Line. Ground.

will be studied by other people who are still greater ex-
perts, who live in Paris, and are perfectly conversant
with the requirements of the inhabitants of Trepigny-
N'importe-quoi. These experts, who, I believe, bear
the name of 'conseilleurs d'etat,' will stipulate that the
tramway shall pass this way instead of that, and that
the time of departure shall be 6:45 instead of 6:47. On
the other hand, if the project does not seem good to

them the concession will be refused. If the documents
provided are sufficient to enable the councillors to form a
favorable opinion, the matter will be sent to the Deputies,
who will vote it 'of public utility.' Finally, after the
approbation of the Senate, 50 signatures or so, and some
troublesome details of less importance, the building of
the line can be begun."

The Trolley Conduit Road in Chicago.
It is claimed that all arrangements have been made

for financing and beginning the work of construction of

the General Electric Railway company, which is ro

build an underground trolley system of electric railways

on the South Side, Chicago. Word has been received,

it is said, that negotiations have been closed in New
York whereby the first $3,000,000 worth of bonds have

been purchased jointly by Drexel, Morgan & Co. of

Philadelphia,
J.

Pierpont Morgan & Co. of New York

and the Love Electric Traction company of Boston.

After the agreement between the company and the city

had been entered into, had received the signature of

Mayor Swift and had been approved by the council, At-

torney Hull, who represents the company in this city,

was authority for the statement that the work of con-

struction would be commenced as soon as the frost was

out of the ground. Large quantities of cement are used

in the construction of the conduits, and the work cannot

be done, it is claimed, in cold weather. It is said that

the last of the contracts for the iron work has been

closed and a large part of the iron material already com-
pleted for shipment.

The attorneys for the company have applied to the

state attorney-general for a dismissal of the writ of error

in the Supreme Court, and an appeal pending in the

Appellate Court in a case taken up from the Circuit

Court of Cook county, in which it was sought to enjoin

the General Electric Railway company from the exercise

of a franchise granted by the City Council of Chicago.

Consulting Electrician for State Institu-
tions.

Governor Tanner is considering the advisability of

appointing some competent electrical and mechanical

engineer as the permanent adviser of the administration

of the state of Illinois in remodeling the lighting and

heating plants of the state institutions. Some of the

plants are antiquated and poorly constructed. By sub-

stituting machinery and apparatus representing modern
ideas of economy in fuel, in such cases, and rigidly in-

specting and overhauling the construction work, it is

thought that a great deal of money could be saved in

operating expenses, and that, what is far more impor-

tant, the danger of fire from electrical causes could be

done away with in certain public institutions that are

When wire A'is grounded, pointer will deflect to the left; when wire M\s grounded pointer will deflect to the right; with no ground-on
line pointers remain at zero; ground assumed on middle wire at L,

FIG. 3. STATIC GROUND DETeCTORS.—TYPE c; CONNECTIONS FOR THREE-WIRE

is that the makers of lamps or filaments will have to pay.

Those who represent the Westinghouse company say it

is a "reasonable" sum. Others say that the impost on

filaments varies from one-third of a cent each on the

ordinary 16 candle power lamp to as much as two cents

on the filaments for the less-used fancy styles. The
factory cost of the 16 candle power filaments is about $6

a thousand, so that the royalty of one-third of a cent

each adds about 50 per cent, to their cost.

These constitute about 95 per cent, of the entire out-

according to routes and time-tables which seem to him
the most likely to give satisfaction to those under his

administration. And this is all. There is still the po-
lice administration, but this is an unimportant obstacle.

Yes, this is all; but only if you let your cars run on the

street, and not on rails; if you lay rails in the street it is

quite another matter. In this latter case time-tables,

routes, profiles, plans, longitudinal and transverse ele-

vations and sections, etc., have to be thoroughly exam-
ined by experts, who will make reports. These reports

L/fie.
Pointer deflecting to left for ground on L and to right for either

A'or M. The index on commutating switchindicates the
phase. .-J, ground plug and cable; B. shipping at-

tachment, C, fuse; J), commutating switch.

TWO-PHASE CIRCUITS.

crowded with inmates. It is not intended to create a

new office or a salaried place, but rather to specify some

engineer to take charge of the work on a commission

basis. Three gentlemen- C. G. Armstrong, B. J. Ar-

nold and Frederick Sargent, all of Chicago—are men-

tioned as those from whom the governor will select the

appointee. Mr. Armstrong holds a similar position for

the state of Wisconsin.
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led to the conclusion that no extensions would be made

until improvements had been introduced that would

remedy these drawbacks.
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Many newspapers have printed in good faith a news
item concerning the alleged invention by a Minnesota

telegraph operator of a very compact and economical

rotary steam engine, which an English syndicate was

said to have purchased for a fabulous sum. Now, how-

ever, the Minneapolis Times claims to have investigated

the alleged invention, and that journal asserts that not

only has it not been sold, but that it is incapable of ac-

complishing the work claimed for it. Thus perishes the

fame of Grant Brambel of Sleepy Eye, Minn.

An immediate extension of the underground trolley

system of New York is promised by the president of the

Metropolitan company. Mr. Vreeland says that the

same style of construction as that adopted on Lenox
avenue will be followed on the new lines, and that the

same equipment will be used. In view of the reports

that have been made upon the operation of the Lenox
avenue line this announcement was received with con-
siderable surprise. It is known that the operation of

the plant has been attended with great difficulty and
that many delays and breakdowns have marked the
history of the transformation. It was also said that the
project was not commercially successful, and this fact

It seems to be customary in New York for conductors

on cable cars to cause the arrest of passengers who ex-

press dissatisfaction because of the lack of accommoda-

tions furnished by the company. This is a feature that

has not yet been introduced in the street-car service in

Chicago, and it is hardly possible that it will be

adopted here, as it is quite likely that it would precip-

itate a riot.

In stating, as many of our contemporaries do, that

the first electrically operated sawmill in the United

States is that put in operation last December at Folsom,

Cal., the distinction should be made that it is the first

permanent plant of that character—if such, indeed, is

the fact. During the construction work for the World's

Fair, in 1892 and 1S93, there were probably twenty elec-

trical sawmills in operation at Jackson Park, manip-

ulating the enormous quantity of lumber that was

worked up for the great buildings. These plants were

installed for temporary operation, but they gave very

satisfactory service and avoided what would otherwise

have been a very serious danger from fire.

Complications and formalities are already beginning

to make it difficult for an ordinary newspaper reader to

follow the movements of the several individuals, corpora-

tions and governments interested in the proposed Pacific

cable. The latest step announced was taken on Feb-

ruary 4th, when President Dole received a letter from

Alfred S. Hartwell withdrawing his application of Oc-

tober 23d asking for a cable contract from the Hawaiian

government. At the same time Hartwell made a re-

quest for a contract in favor of the Pacific Cable com-

pany, for which he is the authorized agent. The
company does not ask for an exclusive franchise, but it

wants an annual subsidy of 540,000, and on this condi-

tion will undertake to establish in the island communi-

cation in addition to the Hawaiian-United States subma-

rine cable within three years, should the contract be

obtained and Congress act favorably on a bill now pend-

ing before it. The company which Mr. Hartwell rep-

resents is composed of prominent American capitalists

and public men of international reputation. It is be-

lieved that the petition of this company will be favor-

ably received by the Hawaiian government and granted

at once, if assurance can be given of favorable action

by the government at Washington.

War and rumors of war continue to occupy the pub-

lic mind in spite of the promise of universal peace that

is held out by the advocates of the proposed arbitration

treaty, and it is quite probable that for many years to

come nations and statesmen will be deeply engaged in

the consideration of improved methods of attack and de-

fense. The science of war at the present time takes ad-

vantage of the advancement that has been made in ap-

plied electricity, and the tendency seems to be in the di-

rection of employing this factor wherever possible. It

has been found particularly effective in torpedo work,

the explosion of mines, etc., and for search lights, coast

defense and signal service. During the Cuban war it

has frequently been made serviceable by the insurgents.

Dynamite bombs, electrically operated, were employed

against the Spanish gunboat that was destroyed near

Cardenas; it has been utilized since then in blowing up

a Spanish military train on the railroad near Candelaria,

in the west, and in the wrecking of a railroad bridge in

the province of Santa Clara; it has also been employed in

blowing up mines when Weyler's forces have been

entrapped in ambush, and it has done effective work in

all parts of the island during this season's campaign.

But it is in encounters upon a larger scale, especially

in naval engagements and blockade work, that improve-

ment has been most noticeable. These advancements,

it is believed, will be effectively shown in the report of

the big blockade at Charleston, S. C, by Rear Admiral
Bunce's squadron which last week took up position off

the entrances to Charleston Harbor and pretended to

keep out those who would enter and shut in those who
would come out. It is not practical of course to use sub-

marine mines, etc., in mock engagements or to show in

actual practice the operation of torpedos. For instance,

the devices of Lieutenant Badt of Chicago and C. D.
Haskins of Schenectaday, which were illustrated in the

Western Electrician on December 5th, can not be

shown to the best advantage in mimic warfare, but

the essential features can be displayed.

In most of the modern war vessels nowadays the

guns are handled by electricity and the movements of

the ship itself are governed by the same means.

In our issue of November 2Sth last we published an

original article by C. C. Haskins of Chicago bearing

the title, "How Many Volts Will Kin?" This article,

with the omission of three paragraphs and a few verbal

changes, was appropriated by the Popular Science

Neivs of New York and republished in the February

issue of that periodical, with the original heading and

the author's name, precisely as though written for the

journal named, and with no credit to the source from

which it was purloined. Misled by this publication,

Public Opinion re-copied the article in its issue of Feb-

ruary 4th, crediting it to "C. C. Haskins, in the Popu-

lar Science Nezvs, New York." Very frequently we
see matter prepared for the Western Electrician

copied without credit—indeed, there are two additional

instances of this sort in the offending number of the

Popular Science Nevjs—but we rarely make mention

of this form of petty larceny, although endeavoring our-

selves to be scrupulously honest in dealing with our

contemporaries. But the case cited is so flagrant that

we cannot let it pass without notice. The fact that the

article was protected by copyright, as every issue of the

Western Electrician is copyrighted, should also be

borne in mind in considering this unpleasant subject.

Every improvement in the methods of conducting the

Patent Office will be hailed with approval by the army

of inventors, experts and solicitors who have business

with that departmeut of the government. The latest

change that has been made will tend to simplify matters,

it is anticipated, and it is believed that it will prove a

positive advantage to all who are interested. New rules

of practice have besn promulgated by the commissioner

of patents, and those familiar with former regulations

of the Patent Office will recognize at once that many
radical changes have been made. Not only are the

new rules much less numerous but they are much
shorter. The old rules of practice numbered 229, and

these are replaced by 87 in. the new order. A great

deal of verbiage which was merely a re-statement of the

patent statutes is omitted, and the new rules in general

are more concise and clear than the old ones were. It

would be impracticable to point out all the changes

effected by the new rules. Perhaps the most import-

ant changes are those which occur in the rules relating

to the conduct of interferences; for example, new rule

45 is as follows:

When an application involved in an interference
shows and describes, without claiming, a patentable in-

vention claimed by another party thereto, the applicant
may, at any time within 20 days after the preliminary
statements have been approved, on motion duly made,
file an amendment of his application claiming such in-

vention, and on the admission of such amendment such
claim will be included in the interference.

This rule tends to make an interference proceeding

inclusive of the whole subject matter of the controversy,

and it makes it very important for interferants to scru-

tinize the applications of their opponents. Another

provision of the new rules is the requirement of sworn

proof of notice of taking depositions in interference and

other proceedings.

In general, while the new rules are very clear, we be-

lieve it may be said that they do not attempt to give so

much instruction to the public and contain less en-

couragement for the inventor to attempt to prosecute

his own application. Rules S6 and 87 are as follows;

S6. The office, to the extent of its jurisdiction, will

consider equitable rights and apply equitable remedies,

and whenever the foregoing rules and the established

rules of equity are at variance respecting the same mat-
ter, the rules of equity will prevail, except in matters
concerning the ownership or title of inventions, applica-

tions, patents or interests therein.

87. It is the design of the constitution and the pat-

ent laws to secure to the inventor not that which is a
matter of common right, nor the property of another,

but what he has himself created. The duty of the office

is to grant nothing which already belongs to the domain
of the public, but, on the other hand, not to withhold
from the inventor any portion of the full benefit of his

invention. Its function is to draw the line with even
justice between the two.

These rules are in the interest of broad and liberal

policy toward inventors, and, as a whole, the new rules

are to be commended as having eliminated a large

amount of useless material which had accumulated

through years of practice.
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Barrett's Discomfiture Complete.
It is seldom that such unanimity prevails in electrical

circles as that which marks the expression of satisfaction

over the revelations of the investigation into the abuses

of the Electrical Department of the city of Chicago in

connection with the recent letting of the contract for

fire-alarm boxes. The result of the. publicity given these

proceedings is clearly manifested in the manner in which

the subject is discussed. It is agreed that the report of

the Record's commission placed John P. Barrett in such

a position that he will find it impossible to clear himself

in the eyes of the public. His discomfiture is mani-

fested in his attack upon the gentlemen who fearlessly

reported the actual condition of affairs which their ex-

amination disclosed. It is not anticipated that their

professional reputation will suffer because of any criti-

cism which a man of Barrett's attainments may make

upon their work. Barrett will only make a laughing-

stock of himself if he goes farther in this direction. On

the other hand, his bitter attack indicates that the ex-

perts' disapproval of the action of the department has

made an impression upon hirn as well as upon the pub-

lic.

That Barrett and his associates at the city hall realize

their danger is shown by the unusual efforts they are

putting forth to counteract the effect of the disclosures

that have already been made and prevent further in-

quiry. A systematic campaign of misrepresentation

and personal abuse has been begun against those en-

gaged in exposing the true condition of affairs in the de-

partment. Failing in this, an attempt was made to secure

a reconsideration of the question of merit in the boxes,

and Chief Swenie, at Barrett's instigation, proposed

another test which he most kindly volunteered to con-

duct. The Record very properly declined to be a party

to this proposed whitewashing arrangement, and in its

reply to Swenie again called his attention to the facts

that the commission which conducted the examination

was approved by Barrett and him, that one member

was named by Barrett and that all the conditions under

which the test was made were submitted to the depart-

ment and approved by Barrett. So far as the Record

and the public are concerned, the question of relative

merit was finally determined when the commission made

its report. This leaves the matter in exactly the same

condition it was last week, when the commission's re-

port was published. The public, especially the elec-

trical fraternity, is awaiting Barrett's next move in his

futile effort to extricate himself.

An unexpected development and one of great import-

ance is the fact that the publicity given Barrett's

methods in this deal has aroused the insurance interests

to action. Representative insurance men announce

that they will no longer be satisfied with the Gamewell

boxes which are used in the Chicago system, and they

have appealed to Mayor Swift to secure the incorpora-

tion of the improvements suggested by the Record com-

missioners in all future boxes. This recognition of the

commission by the insurance interests is a fatal blow to

the pretensions of Barrett and Swenie.

Barrett's communication to Swenie upon the report of

the commissioners contains an attack upon them and

misrepresents the conditions under which the test was

undertaken. These gentleman have already refuted

Barrett's charges, and as he named one of the experts

upon the commission and signified his approval of the

selection of the other member, his later charge of incom-

petence merely goes to show how complete is his dis-

comfiture. Chief Swenie came to his assistance by mak-

ing the following proposition to the Record;

You published in this morning's Record a protest

made to me by the superintendent of city telegraph

against the finding of a committee appointed by you and
approved by Mr. Barrett to test certain fire-alarm boxes

whose relative merits have been disputed.

This whole matter has been settled by this depart-

ment in the selection of that box which for many years

has given uniform satisfaction, and while I may be going

out of my province in discussing the matter further, I

recognize that the officers of this department are public
servants, and hence the public is entitled to complete
information on the conduct of the public business.

I therefore beg leave to disapprove of the report of

your committee on the grounds urged in the protest of
the superintendent of city telegraph.

The mere inspection of the boxes was not a satisfac-

tory test and proved nothing. If it is your desire to have
a competent inquiry made into this matter, I beg to offer

you my suggestions as to how it should be done. First
let me say that I should not have consented to the in-

quiry if I had not been previously assured that actual
tests were to be made. It was with that understanding,
first and finally, that the boxes were sent to the Armour
Institute. Unless tests were intended, I do not see why
it was necessary to take the boxes down to the institute

at all, when they could have been as well inspected up-
town.

It is now my request that you select a committee of
experts whose business it is to deal with apparatus in-

volving principles identical with or similar to those in-

volved in the fire-alarm box, in actual practice, instead
of persons whose knowledge is confined to the theoretical

work of the laboratory. I ask the privilege of fixing the

details of such tests in order that I may be quite sure
they will take the form of an actual inquiry into the

merits of the boxes in actual service.

If I have your approval of such a test I shall be glad,

if you wish it, to name to you three men whose official

and professional positions and whose duties and attain-

ments will be a guaranty not only of their freedom from
bias, but of their entire competence for the require-

ments of such a test, and I will undertake to meet your
entire approval in the selection of such a committee.

I shall be glad to hear from you to this end.

Of course the Record promptly refused to engage in

this whitewashing enterprise. Its reply, by its editor,

is appended:

I have received your courteous letter of this date, in

which you suggest that "a competent inquiry" be made
regarding the respective merits of certain fire-alarm

boxes by a "committee of experts whose business it is

to deal with apparatus involving principles identical with
or similar to those involved in the fire-alarm box in act-

ual practice, instead of persons whose knowledge is

confined to the theoretical work of the laboratory." You
make this suggestion because of your disapproval of the

report of inspection of these same fire-alarm boxes made
by a committee named by the Record and approved by
you and the superintendent of city telegraph, such dis-

approval being on the grounds urged in the recent pro-

test of the superintendent.
In that protest, approved by you, the superintendent

of city telegraph says: "The report itself shows that no
electrical test was made of these boxes, and the state-

ment of the committee that no electrical test was
necessary to demonstrate their efficiency is irrefutable

proof of the incompetency of the committee and its unfit-

ness to pass upon the matter in any way." You yourself

say: "The mere inspection of the boxes was not a satis-

factory test and proved nothing."
Permit me to express my thanks for the kind assist-,

ance you offer in fixing the details of tests of these fire-

alarm boxes which shall satisfy you as to the practical

nature of the inquiry. I regret that in the circum-
stances such tests, though made with your valuable co-

operation, could not be conducted by the Record with-

out an apparent acquiescence on its part in the judg-

ment pronounced by you and the superintendent of city

telegraph on the members of the former committee and
the work performed by them at the request of the

Record. I cannot think those gentlemen incompetent
or unfitted in any way to render an expert opinion on
the respective merits and demerits of the two fire-alarm

boxes which were placed in their hands. You and the

superintendent of city telegraph, as I am assured, re-

garded them as competent to make the investigation up
to the time their report was rendered. As to the lack

of electrical tests, the members of the committee say
such tests were omitted with the knowledge and consent
of the superintendent of city telegraph. Furthermore,
they seem to have had a precedent for this omission in

the report of inspection of the two boxes by Mr. Mehren,
on which the recent award of 'contract for fire-alarm

boxes was made by you on the recommendation of the

superintendent of city telegraph. In that report, a copy
of which is now before me, I can find no hint of the ap-

plication of an electrical test. An inspection seems to

have been regarded by Mr. Mehren, Mr. Barrett and
yourself as sufficient in this case. Therefore, I do not
understand why the members of the committee who
acted for the Record should be condemned because
they made a similar inspection of the same boxes.

Barrett's communication to Swenie is appended:

I am in receipt of a report from Messrs. Stine and
Merrill, purporting to be a comparative test of the mer-
its of certain fire-alarm boxes submitted to them. In

reply I beg to state that the report itself shows that

no electrical test was made of these boxes, and that

the statement of the committee that no electrical test

was necessary to demonstrate their efficiency is irrefut-

able proof of the incompetency of the committee and of

their unfitness to pass upon the matter in any way.
It is impossible to know what an electrically operated

fire-alarm box will do unless it is given an electrical test.

This committee confined itself to a theoretical discussion

of theoretical efficiency, and coupled with this discus-

sion certain recommendations for the introduction into

this class of apparatus of devices long ago discarded as

utterly useless^

Replying to the point made by the committee that the

Gamewell box did not meet the requirements of the
specifications, I beg to say that the city box was the
specific box from which the specifications were drawn.
This box is one we have been using since the inaugura-
tion of this department. It has been brought to its

present state of perfection by the Gamewell people, by
the help of the experience of this department, covering
a period of 30 years.

In conclusion, I beg to protest against the inefficient

and prejudiced finding of this committee, and against
any finding not based on actual test in service, and I

further request that you demand a competent, unbiased
and uncommitted committee to make a thorough test.

Mr. Merrill made the following reply:

I refused to take any hand in Mr. Barrett's fire-alarm
box controversy until expressly requested to do so by
him. I am sorry that be is displeased with the report
of my associate and myself on the demerits of the de-
vices in question, but after entering the investigation I

could not in fairness overlook defects in his box while
recognizing those in the box submitted in competition.
By referring to the report it will be seen that Prof.

Stine and myself agreed with Mr. Barrett that certain
features in the United States box rendered it unsuitable
for use, and that in addition we found four additional
defects which Mr. Barrett seemed to have entirely over-
looked. Upon taking up Mr. Barrett's box it at once
became apparent that the mechanism was, to put it

mildly, not above criticism, and in justice to ourselves
we were of course compelled to say so.

I regret that this has displeased Mr. Barrett, but I

shall hope that in time he will see fit to take steps to

remedy the defects noted, which are certainly conse-
quential. It takes no great degree of technical ability
or intelligence to appreciate the facts that rubber-cov-
ered wire is better than cotton-covered for box connec-
tions; that normally open contact points will gather
dust or that it is undesirable to have commutative de-
vices arranged so that the box can be left inoperative.
These and the other points made are worthy of Mr.

Barrett's careful consideration rather than his invective,
and I earnestly trust that in due course they will receive
it.

To say that any piece of electrical apparatus is im-
possible of improvement is certainly a queer statement
for an electrician to make, the more so if this mechan-
ism has, as stated, not kept pace with recent electrical

development, but has remained in practical retirement
for a period of 30 years.

Professor Stine added:

1 fail to see what Mr. Barrett means by his reference
to the lack of electrical tests. I called on him with Mr.
Merrill previous to the investigation and explained that

we could not see that anything of this nature was neces-
sary. At that time he agreed in this. It was agreed that we
should simply "sit on" the boxes. The imposition of a
trolley current on either of them would destroy parts of

their mechanism, and there would be nothing proved by
this not already shown. We had no authority to make
a destructive test.

The only thing necessary in an investigation of this

kind is to apply experience gained from other classes of

apparatus containing contact points, and every electri-

cian of wide experience knows full well the conditions
under which contact points can be protected and relied

upon.

Insurance people are interested in the controversy, as

they claim that if the city has $7,500 to spend for new
apparatus it would be better to get 166 boxes at $45 than

75 at $100, when both boxes are equal in every way and

can be worked together on the same circuits. They in-

sist that the increased protection under this arrange-

ment would be far preferable to Barrett's plan to buy only

Gamewell boxes. They have declared, too, that they will

no longer accept the antiquated boxes which the depart-

ment has been in the habit of purchasing.

Further reports from other cities confirm the state-

ment that Gamewell boxes like those used in Chicago

are sold for $go. In the East and South, where the

United States boxes are in general use on the same cir-

cuits as the Gamewell boxes, the price is said to average

$50. This feature of the controversy appeals to the tax-

payers particularly, and it is hard to see how the mayor

can escape giving it attention.

Ready for the Consolidation.

It is announced authoritatively that the preliminary

steps in the negotiations for a consolidation of the Fort

Wayne and Siemens & Halske companies have been

taken, the work of taking the stock inventory of the two

concerns has been completed, and the appraisers have

completed their task. The principals are now consider-

ing the terms of agreement, and according to the best in-

formation obtainable in Chicago the matter now rests

entirely in the hands of R. T. McDonald.

The aldermanic committee on streets in Buffalo has
reported favorably the request of the Cataract Power &
Conduit company for an extension of time in which to

make good its promises. The time is extended from
June 1, 1S97, to December 31, 1897.
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Watson Telephone Switch Patent Held

to be Invalid for Want of Novelty.

In the case of the Western Electric company against

the Western Telephone Construction company, Judge

Showalter of the United States Circuit Court at Chi-

cago has decided that the Watson telephone switch pat-

ent No. 270,522 is invalid as possessing "no novelty or

invention in any one of the eight claims." The opinion

was handed down on February 10th. As the readers of

the Western Electrician are undoubtedly aware, this

is the fundamental patent covering all forms of the

hook switch common to Bell telephones

While the infringement suit against the Western Tel-

ephone Construction company was pending it was dis-

covered that the patent had expired by limitation on

July 30, 1895, the date of the expiration of the Canadian

patent on the same invention, or alleged invention.

However, this defense did not come into the case against

the Western Telephone Construction company, although

employed effectively in at least one other suit brought

for infringement of patent No. 270,522. There were two

reasons for this. One was that the defendant company,

if acknowledging the validity of the patent up to July 30,

1895, would have had to pay damages for infringement

up to that time, and these damages would have amounted

to a large sum of money. The other reason was that

Mr. Stout, the attorney for the defendant, had adopted

a line of reasoning as to the invalidity of the patent

which he wished the court to pass upon. He held that

the fact that the telephone was once new does not con-

fer novelty on every aggregation of old devices simply

because a telephone forms one feature of such a combi-

nation. The decision of the court proved the soundness

of Mr. Stout's judgment. This is said to be the first

case in which a Bell telephone patent has been set aside

as invalid, and the theory of the defense may prove val-

uable in similar causes.

The case was pushed vigorously for the complainant,

whose attorneys were Barton & Brown of Chicago,

while at the argument last April F. P. Fish, the Bell

company's famous patent lawyer, came on from New
York to argue the case. Stanley S. Stout of Chicago

conducted the defense unaided. Among the experts ex-

amined were T. D. Lockwood of Boston-for the plain*

iff and Foree Bain of Chicago for the defendant.

Some of the testimony was taken in California.

The text of Judge Showalter's opinion is given in

ary circuit of the transmitter and at the same time com-
pletes the primary local circuit of the transmitter, while
a movement of the lever in the other direction cuts out
the hand telephone and secondary circuit of the trans-

mitter and restores the call circuit. The invention con-
sists further in making the lever operative as a switch, as
aforesaid, in the form of a hook supporting the hand
telephone and combining therewith a spring in such
manner that taking the hand telephone from the hook
causes the lever automatically to disconnect the call cir-

cuit, bring in the hand telephone and secondary circuit

of the transmitter and complete the local primary cir-

cuit; while hanging the hand telephone upon the hook
causes the lever to automatically cut out the hand
telephone and secondary circuit of the transmitter and
restore the call circuit."

The patent contains eight claims, and it is insisted that

from the point 2, where it ordinarily rests, breaks the
short-circuit in the Edison patent and brings the second-
ary coil into line. In that patent the secondary coil

acted on inductively by the primary coil is used in the
place of a magneto-generator. By throwing the handle
S to the contact point j a subscriber gives the signal
when he wants to communicate with a distant station.

The breaking of the short-circuit, when the magneto-gen-
erator is to ba used in the patent in suit, is accomplished
substantially in the same way in the Edison patent and
the same purpose is in view in both cases, namely, to

keep the long wires of the magneto-generator in the one
case and of the secondary coil in the other out of the cir-

cuit in order to get rid of the increased resistance.

In view of the evidence here and of the patents intro-

duced, I see no novelty in the combination of the fourth
claim; nor, for substantially the same reasons, is there

FIG. I. WATSON TELEPHONE SWITCH PATENT HELD TO BE INVALID FOR WANT OF NOVELTY.

each claim is valid and has been infringed. The fourth
claim is as follows:

"In combination with a magneto-generator, a main
line telephone circuit and a shunt circuit passing
through the magneto-generator, the push-button U to

break the shunt circuit, substantially as described."
As shown by the specification and diagrams, when a

signal call is sent to the office of a subscriber, the cur-
rent passing over the main line coming to the stud t in the
instrument passes around the magneto-generator through
the contact point T. When a subscriber desires to sig-

nal he breaks the contact at T by means of a push-but-
ton and the current is then sent through the call circuit

by means of the magneto-generator, its coils being then in

line. If the generator were operated without breaking
the contact at T, I suppose there would be a short-cir-

cuit around the magneto-generator from the point T,

through the coils of the magneto-generator to t, thence
by wire iun to T. By pressing the push-button U the

iJu} 3. CROU/VD

FIGS. 2, 3 AND 4. WATSON TELEPHONE SWITCH PATENT HELD TO BE INVALID

full, while the accompanying reproductions of the two
sheets of drawings in the patent may assist in giving an
understanding of the nature of the device in suit:

FOR WANT OF NOVELTY.

The complainant sues for the infringement of letters
patent of the United States No. 270,522. issued January
9, 18S3, to the American Bell Telephone company,
assignee of the applicant, one Thomas A. Watson.
As stated in the specification, the subject matter of

the invention is: "An Improvement in Telephone
Switches." I quote further from the specification:
"The invention consists in the use of a single lever in

connection with a telephone and a call circuit and proper
contact points in such manner that a movement of the
lever in one direction disconnects the call circuit from
the main line, brings in the hand telephone and second-

current generated by the magneto-generator is necessa-
rily sent through the line. The function of the press-
button U is thus to bring the coils of the magneto-gener-
ator into line when the subscriber desires to signal a
distant station and to leave these coils out of line and so
get rid of the resistance which would otherwise be offered
by them when a signal is sent to his office. The expedi-
ent here shown, as I understand from the evidence, is

common and well known to electricians. In the patent,
for instance, to T. A. Edison, No. 203,017, the secondary
coil is short-circuited when the instrument at the sub-
scriber's office is in condition to receive a signal. If
this long coil were left in circuit the resistance would be
too great. It is therefore shut out of the circuit when
the instrument is not in use and is in condition for re-
ceiving a signal. The movement of the handle S away

any novelty in the fifth claim. I may add, also, as re-

spects the fifth claim, that it is rather an aggregation
than a patentable combination. The push-button in

connection with the call circuit serves to bring into line

and shut out of line the magneto-generator, but the
switch lever and its contacts serve to combine the three
circuits—the call circuit, the local circuit and the tele-

phone circuit—that is, to break the call circuit and put
it out of use when the other two circuits are in use.

These three circuits are made and broken by means of

the switch lever, but the push-button has nothing to do
with the operation of that lever. No modified result

follows from any combination of the push-button in the
call circuit with the switch lever. When the subscriber
wishes to give a signal at' a distant station he does not
touch the switch lever or hook, nor when a signal is sent
to him from a distant station is the switch lever or hook
in that operation manipulated in any way at either sta-

tion. The switch lever, so far as the signal or call cir-

cuit is concerned, is simply part of the circuit. That
circuit could be used merely for signaling purposes inde-
pendently of the rest of the machine. For that purpose
the switch lever or hook has no function whatever, as
already said, except as a mere part of the circuit. The
function of the shunt circuit, push-button and magneto-
generator is limited to the call circuit, and the hook or
switch lever serves no function as a hook or switch lever
in connection with the push-button, the magneto-gener-
ator and the shunt circuit. The claim, .therefore, join-

ing the switch lever with its contact points, whereby,
according to the position of the switch lever, it completes
either the call circuit or the telephone circuit with the
magneto-generator, the shunt circuit and the push-
button in the call circuit, is an aggregation rather than
a patentable combination. But, at all events, my opin-
ion is that there is no novelty in either the fourth or
fifth claims, in view of the evidence shown in the
record.

The first claim is in words following:

"In combination with suitable contact points and
springs electrically connected with the call circuit and
the primary and secondary circuits of the transmitter,
the latter circuit including the hand telephone, a lever
electrically connected with the main line in a telephone
circuit, substantially as described, to bring in the hand
telephone and transmitter and break the call circuit, or
to cut out the hand telephone or transmitter and estab-
lish the call circuit, according as the lever is moved in

one direction or the other."

The second and third claims show in addition to what
is set forth in the first, the hook and the spring by which
it is thrown up when relieved of the weight of the hand
telephone. The sixth, seventh and eighth claims are
apparently covered by the first, second and third.

On the showing of -the drawings and specifications,

when a subscriber is not using his telephone it hangs on
a movable hook, which is the end of the lever. The
hook then rests in such a position that the call circuit is

complete. By removing the weight of the telephone
from the hook a spring throws the hook up and by
means of two contact points two electrical circuits are
established—one the local and the other the circuit to

line. The function of the local circuit is to create the
electrical current in the telephone circuit by induction.
This special use of a local current in connection with a
transmitter for inducing the current in the main line is

not of itself claimed in this patent. The patentee, Wat-
son, was not the inventor of the same. What he does
in the patent in suit is to utilize these two currents in

connection with the call circuit. Prior to the times when
a separate transmitter was made use of the telephone
was used both as a receiver and as a transmitter, and In

stead of the three circuits there was only the call cir
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cuit and the telephone circuit. While the art was in
this condition patent No. 209,595 was issued to the same
T. A. Watson and patent No. 215. S37 to one H. Rose-
veldt. In the last named patent there was a spring 6"

fixed horizontally with one end swinging between two
contact points. On a hook attached to this spring the
telephone was suspended. Its weight kept the end of
spring on the lower contact point. When it was taken
up for use, the end of the spring, being relieved of its

weight, passed to the other contact point and the call cir-
cuit was established. The signal being given and the
weight of the telephone at the remote station being
then taken from the spring, the call circuit was
broken and the telephone circuit was established.
Instead of the spring S, a lever pivoted at the
fulcrum and with a coiled spring to antagonize the
weight of the telephone might have been made use of
in such a way that when the telephone was hung up one
end of such lever would be pulled down to the contact
point .7, and when the telephone was taken down for
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station was taken down. "When the telephone at the
subscriber's office was lifted from its position for use,
the lower half of the lever by means of a spring was
thrown toward the other contact point, and by that
means first a signal was made at the distant station and
then the telephone being also taken down at the latter
station the telephone circuit was established. In the
patent in suit a separate transmitter involving a local
circuit in connection with a telephone circuit is made
use of. Instead of the two contact points of patent No.
209,592 three contact points are required, and when the
lever swings from the call circuit by means of the two
contact points both the local circuit and the transmitter
circuit are completed. The witness Bain has made a
diagram in connection with Fig. 3 of the patent No.
209,592, whereby he has added the two contact points
and has arranged the three circuits, including the mag-
neto-generator with its push-button in the call circuit.

It is said on behalf of complainant that the ends of the
wires of the secondary coil of the transmitter were left
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starting current was 150 per cent., and the current after
feed 20 per cent, greater than normal. With many
pairs of open lamps in commercial service the current
after feed is often from 50 to 100 per cent, greater than
normal. With the enclosed lamp the inrush of current
does not exceed the average by more than 20 per cent.,
and the current after feed seldom rises over 10 per cent,
more than normal.

FLUSH OF CURRENT IN OPEN ARC LAMP
TEN AMPERES.

;
RATED CURRENT,
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12.
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11.
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7.5
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10.

10.

12.

11.

Formation of the Carbon Points and "Building" of
the Negative; Observations of the Arc.—You are all

•
Open arc; 6 amperes, 45 volts. Enclosed arc; 6 amperes, 45 Open arc ; 6 amperes, 85 volts.

volts.

use the spring would throw the lever end away from the
contact point A to the contact point B. It may also be
suggested, in connection with the device of the Rose-
veldt patent, that either the line for the call circuit or
that for the telephone circuit might, by means of a local

circuit, have been supplied with current by induction
and two contacts above, or two below, might have been
made use of in connection with the lever already sug-
gested to break, and complete these circuits as required.
In other words the patent to Roseveldt shows a switch
S swinging between contact points, whereby the sub-
scriber himself, by taking up the telephone for use, un-
consciously causes said switch to leave one contact point
and pass to another. For this swith S, as suggested, a

Enclosed arc; 6 amperes,
volts.

Metallic negative with graphitic carbon nib.

FIG. 12. THE ENCLOSED ARC LIGHT.

lever might have been substituted and another contact

point might have been added. The idea of using the

weight of the telephone to keep the instrument in readi-

ness for a signal and of making all necessary connections

by simply taking down the telephone for use in answer

to the signal is found in the Roseveldt patent.

In patent No. 209,592 a lever was suspended verti-

cally on a pivot with its lower end swinging between two

contact points. From its upper end horizontal arms
were extended and between these the telephone, when
not in use, was hung. The weight of the telephone kept

the lower end of the lever in connection with the con-

tact point whereby the call circuit to the subscriber's

office was completed when the telephone at a distant

FIGS. 9, IO AND II. THE ENCLOSED ARC LAMP.

in the air. It is obvious that by bringing these two
wires down below the telephone in that figure, cutting

the telephone wire and inserting their ends, the second-
ary coil of the transmitter is brought into line with the

telephone, and in my judgment Fig. 3 as amended by
the witness Bain shows all of the elements of claim 1 of

the patent.

In view of the state of the art, as indicated in this

record and which I deem it needless to further enlarge

upon, my judgment is that there is no novelty or inven-
tion in any one of the eight claims, nothing more than
the use of clever mechanical expedients in arranging a

subscriber's outfit.

The bill is therefore dismissed for want of equity.

The Enclosed Arc Light.

By L. B. Marks.

Part III.

Flush of Current.—The amount of current consumed
at start by open lamps run two in series on incandescent
circuits is generally excessive compared with the

normal current passed by the lamp. The amount of

current consumed by such lamps just after the latter

have fed often rises to a comparatively excessive point;

this_latter is true especially of lamps, the mechanism of

which has been clogged with dust or grit in the ordinary

Shadows on globe of arc lamp of the old system (from actual

photograph of illuminated globe).

Graphitic nib on side of carbon negative.

familiar with the typical formation of the carbon points of
an arc in open air. When the arc is enclosed in a small
bulb, however, from which the air is excluded or to

which it has very limited access, the carbon points take
an entirely different form, even though the current and
voltage of the arc be the same in both cases. Here are
two pairs of carbon tips which have been operated under
the same conditions except as to the enclosure. (Repro-
duction of a photograph of these is presented in Fig. 9.)

The carbons were burned at six amperes in each case,

the drop across the arc being maintained at 45 volts.

You will note that when the carbons are burned in open
air the negative is well pointed while the positive tapers
at the tip and has a well formed crater. Contrasting
this formation with that of the enclosed arc carbon points
you will note that the positive in the latter case has a
blunt and almost square tip and the negative instead of

being pointed has a "mushroom" formation at its tip.

The enclosed arc at the voltage cited was 1.7 millimeters
long and the open arc almost 3.5 millimeters long be-
tween the tip of the negative and the center of the cra-
ter in the positive.

When the voltage of the arc is increased the carbon
points assume a different shape. I give a photograph
(Fig. 10) of carbons of the same quality and diameter as
the last; these carbons were burned at the same current,
viz., six amperes, but in each case the voltage was raised
from 45 to 85. You will note that the formation of the

Pioneer globe showing absence of shadows and perfect distribu-
tion of light in the new system (from actual

photograph of illuminated globe).

FIGS. 13 AND 14. THE ENCLOSED ARC LIGHT.

course of commercial usage. In the enclosed lamp
which you have before you, on the other hand, the in-

rush of current—that is, the starting current—is prac-

tically as small as the normal current of the lamp; there

is no excess of current after feeding as in the other case.

Measurements made on an average pair of commercial

open lamps are given herewith to illustrate these

points. It will be noted from this table that the start-

ing current of the lamps was 25 amperes; at the end of

three minutes the current had fallen to 16 amperes, but

then jumped up again to 21; the normal current was

reached after gj£ minutes, the feed having taken place

at seven minutes after start. Thus in this case the

carbon points in open air at 85 volts is entirely different

than at the lower voltage; the positive carbon is eaten
away for a greater part of its length and has no percep-
tible crater; the negative carbon, instead of being pointed,

is rounded off at the tip. In this case the arc was about
15 millimeters long and "flamed" continuously. The
formation of the points in the enclosed arc under the
same conditions as to current and voltage is in striking

contrast to that of the open arc. You will observe that

the points are flattened and are indeed almost square;
the positive and the negative tips respectively have al-

most the same shape; the arc in this case was nine mil-

limeters long. 'The "mushroom" deposit or nib on the
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negative carbon, which has been referred to several times,

consists of graphitic carbon, which is deposited electro-

lytically on the lower carbon by the action of the arc.

The deposit of this carbon is in no sense due to gravity,

as the same formation takes place if the current is re-

versed, in which case the graphitic bead forms on the

upper carbon. When carbons are operated in the en-

closed arc at the same voltage as is ordinarily used in

an open arc, this nib will always form on the negative

(Fig. ir), provided the access of oxygen to the enclosure

is very limited. When the voltage is raised to a sufficient

degree, however, this nib is eaten away, or its formation

entirely prevented; in the last case the carbon particles

from the positive while in transit to the negative are

combined with oxygen to form CO., and CO gases. The
point at which the electrolytic deposit ceases to be fixed

depends upon the current passing, the voltage of the arc,

the amount of free oxygen present and other conditions.

The voltage of the arc in the high potential low current

enclosed lamp is from So to 85, but even when this volt-

age is decreased to 70, as occurs sometimes on account

of fluctuations on the circuit, the graphitic formation

does not take place at small currents; when the voltage

falls appreciably below this point the nib may make its

appearance on the negative.

The attempt to utilize this principle to secure an in-

destructible negative has already been alluded to in the

case of the metallic negative with the carbon nib, a pho-

tograph of which is reproduced in Fig. 12. In all cases

where such negatives were used.it was of course necessary

to operate at a low voltage in order to preserve the deposit

intact. At this low voltage the arc is very short and fre-

quently unsteady; moreover the difficulty of adjusting

lamps to meet the conditions required is very great.

Aside from other disadvantages there is always a de-

Commercial Lamp for Outdoor Use.

FIG. 15. THE ENCLOSED ARC LIGHT.

posit of uncombined carbon on the walls of the enclosure
"when a lamp is operated at low voltage in this manner.
The "building" of the negative becomes quite marked
in some cases where a more powerful current is passed.
I have known an instance where the negative actually
increased about two inches in length during a run of 11
hours, the mean current being 10^ amperes and the
mean tension of the arc 50 volts.

Reference has already been made to the cutting off of
light by the carbon points in the case of short arcs.
When cored carbons are used as positives, which is gen-
erally the case in open arc lamps operated on incandes-
cent circuits, the crater in the upper carbon assumes a
distinctly concave formation; the walls of the crater thus
cut off a large percentage of light at and slightly below
the horizontal, and the interposition of the negative car-
bon in such cases also decreases the angle subtending
the zone of most powerful illumination. The shadows
thus thrown by the upper and lower carbon points re-
spectively are distinctly discernible on the globe of the
lamp. With the enclosed long hour arc lamp, in which
the carbons are separated from four to six times as much
as in the case just alluded to,"the concavity of the crater
in the upper carbon is inappreciable, and the light is not
intercepted by the side walls nor cutoff by the negative
as in the other case. I have taken photographs of two

lamps, the types of those which are in extensive com-
mercial use in the United States, the one an open lamp
showing shadows on the globe (Fig. 13), the other the
enclosed lamp with shadowless globe (Fig. 14). The
open arc lamp referred to was of the common 10-am-
pere type, operating at from 40 to 43 volts at the arc,

with cored upper carbon 12.7 millimeters in diameter,
and solid lower carbon n. n millimeters in diameter.
The enclosed arc lamp was of the five-ampere type, op-
erated at from 80 to 85 volts at the arc; solid upper and
lower carbons n. 11 millimeters in diameter were used.
You will note from the photographs that in the open arc
the shadows on the globe are very marked, while the en-
closed arc globe is shadowless.

In the case of the open arc, especially where cored
carbons are used, the crater tends to center itself in the
positive carbon. With the enclosed arc, however, the
crater tends to wander; instead of issuing from a pointed
negative tip located directly below the center of the
positive, as is the case with the open arc, the arc stream
of the enclosed arc issues from consecutive points along
a flat surface,- the crater in the positive always tending

NATIONAL DRY BATTERY.

to be almost directly above the point from which the arc
issues. The area of the crater increases with the cur-
rent strength; hence the greater the current density, the
less marked are the migrations of the arc. When car-
bons not larger in diameter than about 11 millimeters
are used in the high potential enclosed arc lamp, the
wandering of the arc is not objectionable, especially
when the diffusion obtained by the use of the inner bulb
is marked. The lamp which I have burning here you
will note is very steady; the diffusion of light is so per-
fect that the eye does not detect any motion of the arc.

Conclusion.—It will be noted that in considering the
commercial application of the enclosed arc light, atten-
tion has been concentrated on the adaptability of the
lamp to direct current constant potential circuits. The
introduction of enclosed arcs (Fig. 15) on circuits of this

class has been phenomenally great in the United States
during the last year, the open constant potential lamp
being gradually relegated to the past. The field for the
enclosed arc light, it is believed, will rapidly widen, the
application to alternating current circuits being already
an accomplished fact, while the adaptation to constant
current high-tension circuits will be simply a question of

time. Summarizing we may set forth the advantages of
the commercial enclosed arc over the open arc as fol-

lows:

1. Cost of carbons about one-twentieth of that of the
open lamp.

2. Cost of attendance about one-tenth of that of the
open lamp.

3. The annoyance of daily trimming no longer an ob-
jection to the arc lamp.

4. Absence of shadows of the carbon points; uniform
distribution of light.

5. One or more lamps on small amperage, operated
independently.

6. Cleanly; carbon dust entirely consumed.
7. Formation and escape of sparks prevented.
8. No flush of current at start or feed.

9. Simple lamp mechanism.
In conclusion, I desire most kindly to acknowledge

the courtesy of those who have assisted me in the pre-

NEW SWEDISH TRANSMITTER.

sentation of the subject this evening. I trust this so-
ciety will also accept my sincere thanks for the honor
conferred on me by the invitation to address you on the
subject of "The Enclosed Arc Light." Naturally it

has been difficult for me to condense the experiences
and researches of years into a short address, but I trust
that I have thrown at least some light on the subject
and opened up the way to further research and devel-
opment.

National Dry Battery.

Genor & Colburn, of 92 Washington street, Buffalo, N

.

Y., are now manufacturing a new dry battery that pre-

sents a number of valuable features. The cell is illus-

trated herewith. In size it is smaller in height and a

little greater in diameter than the usual type of dry bat-

tery, being 2% inches in diameter by s}4 inches high.

The elements are carbon and zinc enclosed in a glass

jar and surrounded by the dry composition.

The strongest claim for the cell is that it can be placed

anywhere, no matter how damp the location may be,

without harm to the working elements. This point in

the battery is a most worthy feature. A supply dealer

can carry in stock indefinitely any number of the cells

without fear of their exhaustion from chemical action.

The manufacturers claim that this point alone puts the

cell ahead of any on the market.

The cell is claimed to be slow to polarize and quick to

recuperate. It is said that it will not freeze nor dry out';

no "boiling over" or bursting of sealing wax; no internal

action when not in use.

Switchboard Panel for Motor Control.

The importance of economy in the space occupied by

operating appliances and the necessity of making as few

SWITCHBOARD PANEL FOR MOTOR CONTROL.

wiring connections as possible in small direct current

motor installations has assumed that of a demand, which

the General Electric company meets by a series of small

switchboard panels designed for motors of the usual

voltages and capacities ranging from one-half horse

power up to 15 horse power. The equipment of each

panel consists of a main switch, fuse holder and motor-

starting rheostat with automatic release switch, the con-

nections themselves being embodied in the panel. For

motors up to 300 volts open fuses are used, while for

voltages higher than 300 volts, magnetic fuse holders are

mounted on the panels. The only connections necessary

when installing the motor are those from the motor and

mains to the five binding posts at the top of the panel.

The panels are of plain slate, enameled slate or blue

marble, the enameled slate being considered superior

on account of its wearing qualities and finished ap-

pearance. Each panel is self-contained and is pro-

vided with iron supports for adjustment to the wall or

to a post adjacent to the motor.

New Swedish Transmitter.
The Swedish microphones, which are used upon the

public service in many European countries, have dem-

onstrated by their use during the last 16 years, it is

claimed, that they are the equal of anything which is

manufactured in this line, being the result of study of
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the most scientific and practical electricians of Europe.
They are manufactured by L. M. Ericsson & Co. of

Stockholm, Sweden, known as the leading firm in that

class of goods in that country.

As seen in the illustration, the microphone has a num-
ber of interesting features. It does not depend upon
variable contact between the electrodes; the latter are

separated by substances whose electrical conductivity is

varied by change of pressure of the particles, and by
such arrangement the microphone is not affected by
vibration, and, therefore, can be successfully used in

factories where all kinds of light or heavy running ma-
chinery are in operation. The manufacturers guaran-
tee that this transmitter can be immersed in water
without impairing its efficiency in the least, thereby in-

suring the perfect working of it under all conditions of

weather.

Whitman & Couch of 196 Summer street, Boston,
Mass., have been appointed sole selling agents for this

microphone, which is sold with or without the remainder
of the telephone.

Telephone News from the Northwest.
[From the Minneapolis correspondent oE the Western Electri-

cian.]

Coffey & Larkin have purchased the telephone ex-

change at Madison, S. D., of T. F. Robinson & Co.
The exchange has 65 instruments in operation, and will

add a number in the spring. The prospects are good
for extending the system to connect with the long-dis-

tance companies at Sioux Falls.

The Wisconsin Telephone company will apply for a

franchise at Menominee, Mich.

The Iowa Telephone company is an applicant for a

telephone franchise at Osage, Iowa. It will make a

long-distance connection, and will put in an exchange if

20 subscribers are secured.

The Northwestern Telephone & Electric company of

Milwaukee, Wis., will apply for a franchise at Mari-

nette, Wis., and Menominee, Mich., about the first of

March.

A. T. Presson of Fowler, Benton county, Ind., is

sounding sentiment in Hudson, Wis., with a view to

establish a county telephone system.

The Western Electric Telephone company of Britt,

Iowa, has arranged to extend a telephone line from
Amund, Sheridan, Keister, Mansfield and Clover Valley,

Iowa, and connecting with Buffalo Center. A line will

go from that place to Rake, Blaine, Dell and Horaedahl

also.

Charles W. Beeman has been granted a telephone

franchise at Valley City, N, D.

The Northwestern Telephone Exchange company is

rushing work to complete its long-distance line between
the Twin Cities, St. Cloud and Fergus Falls, Minn.
The Standard Telephone company, which operates

the Waukon, Iowa, exchange, earned a dividend of 15

per cent, last year. The company controls 155 miles of

wire besides the Waukon exchange.

Subscriptions are being taken at Green Bay, Wis.; to

raise a $200 bonus for the Northern Wisconsin Tele-

phone company of Gillett to construct a line connecting

with Marinette, Oconto, Shawano and Outagamie coun-

ties.

British Association Meeting in Toronto.
For the first time in its history the British Association

for the Advancement of Science will, on August 18th,

assemble in annual meeting on the American continent,

the place being Toronto. Preparations for the event are

already under way. The sum of ^5,700 for expenses

has been guaranteed by the city and the Dominion and

provincial governments, and a numberof receptions and

excursions are being arranged for the members. In fact,

if they should accept all the hospitalities that will be

offered to them they would have little time to devote to

the meetings, which are to be held in the lecture rooms

of the University of Toronto and the School of Practical

Science. The meeting of this famous body of scientists

on the American continent will be appropriately noted

by kindred American societies. Many of the members
of the American association, which will meet in Detroit

on August gth, will attend it, as will also delegations

from other bodies.

Sufficient funds have been pledged at Baraboo, Wis.,
to put in an electric lighting plant, and a franchise will

be asked of the council. The plant will cost $20,000.
The present plant is run by water power, and some-
times the power is only sufficient to produce a sunset
glow in the globes.

Heating and Cooking by Electricity. 1

By George Cutter.
The principles leading up to heating by electricity are

exceedingly interesting, involving as they do the latest
ideas of our physical forces and their mutual relations.
In designing apparatus for electric heating and cooking
it is necessary to consider all the laws of heat—its con-
duction, insulation, absorption and convection—as well
as those of electricity. The question of latent and spe-
cific heat must be carefully weighed when designing
electric heaters or cookers for special purposes. A pound
of water will absorb much more heat in a rise of ioo°
temperature than will a pound of copper or iron. This
means that the electric heating of water (except for very
small doses) is much more expensive than the electric
heating of sad-irons, griddles or broilers, which immedi-
ately pass the heat on to the purpose for which it is

needed. Therefore, when you equip homes- with com-
plete electric cooking outfits, as you should now begin
to do, it will be advisable to recommend some other
means of heating water except in small quantities." By
doing this, all the cooking of a family can be done
economically by granting special rates for the current,
as you can well afford to do, which statement I will en-
large upon later.

The economy of electric heating and cooking depends
upon the construction of the apparatus so that your heat
is all concentrated upon the special work in hand and for
the minimum of time possible to do this work. Do not
let any of the heat go anywhere else than where used
and do not make the heat before thoroughly ready to use
it, and be sure' to shut off the heat-making current at the
earliest possible moment. By careful attention at the
hands of the central station manager your customers can
learn how to use the current economically, and when this
is done the supreme convenience and comfort of this
method of cooking will cause its spread to such an ex-
tent as to enable many central stations to run their
machines all day. What has been said about designing
the apparatus applies with equal importance to its selec-
tion. Unfortunately, the making of electric heating de-
vices has been so fascinating and so apparently simple
that many wholly unscientific and impractical articles
have been put on the market, and even some of the bet-
ter designed ones have not had proper business manage-
ment to perfect and exploit them. The result is that
many hundreds of thousands of dollars have been spent
upon the most unscientific apparatus. But the fittest is

bound to survive, and to-day you will find a well devel-
oped line of heating goods backed by an organization of
such able and conservative men that the central station
manager can feel safe in accepting their statements.
They know what they are talking about and mean just
what they say. I mention this because I know it to be of
great importance. A single piece of unsatisfactory or
current-wasting apparatus on your circuits will create
an impression among your customers which may mean
the loss of many times any saving in its cost, by spoiling
the prospects of a profitable line. The time is ripe for
station managers to begin the introduction of this work
on their circuits with the firm determination to make it

an important factor of their business.

I am going to call your attention to a few of the many
appliances now ready for your work. There is now
ready quite a large line of sad-irons, and they are very
satisfactory and economical to operate. I will mention
a few sizes and give the current consumption so you can
figure the charges to make for the current. A 6 J/2 pound
iron for common household use requires four amperes on
a no volt circuit. This iron for laundry use where the
work is to be rushed would require about five amperes or
possibly six amperes. A polishing iron requires z}i am-
peres on '1 10 volts. An 18 pound goose iron requires five

amperes on no volts. The other sizes and special de-
signs that manufacturers use require more current for

given weight of iron than those made for household
work.
One of the most convenient little devices for the home,

the office or the shop, is the 4^2 inch plate stove with
stew-pan to fit it. This stove requires 1.9 amperes on
no volts. It will be hot in about two minutes and will

be so very convenient that several of, them on your cir-

cuits will increase the load quite appreciably. There is

also a larger disk heater six inches diameter with switch
attachment which requires 5.5 amperes on no volts. A
single griddle requires about the same current and will

cook griddle cakes for breakfast without anytime lost

fixing up a fire. A three section griddle would be
needed for cooking for several persons. This requires
six amperes on no volts. One fascinating device to the
housewife is the chafing-dish. This requires four am-
peres on no volts. You can well afford to distribute

some pamphlets upon the use of the chafing-dish, as few
housewives are informed of the great amount of cooking
that can be done with it.

A five o'clock tea-kettle is also made which requires
five amperes on no volts, and the lady can make the
tea in the finest reception room without any smoke, heat
or fumes. For cooking food in boiling water and for

heating water for special work the most practical device
is the immersion coil, which takes four, five, six and
eight amperes, according to its size. All the heat of

such a coil is applied to the very best advantage and its

uses are many and varied. The heating pad is a great

convenience, as a warm pad can be instantly applied in

case of sickness. It uses only four-tenths ampere on
iio volts and will often give relief worth almost any
price. The ladies will also enjoy the curl'ng-:ron heater,

which only requires four-tenths ampere on no volts.

It is furnished with an automatic switch, so the current

1. Read before the Northwestern Electrical association, Mil-
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is shut off when the iron is removed. This little ap-
paratus, together, for that matter, with the others I have
mentioned, illustrates what I have said about the design
of the apparatus according to scientific principles. No
new and wonderful discovery is necessary to make elec-
tric heating successful, and I would be cautious of any
advertisements or claims of such new and untried dis-
coveries. Such claimant is either not conversant with
the many problems of electric heating, or he is trying
to give erroneous impressions. Not being connected
with the sale of any electric cooking or heating appa-
ratus, I feel perfectly at liberty to express my views
about the designers of some, because the success or fail-
ure of this coming important feature of your business
depends upon the broad, scientific design of the appa-
ratus for the work for which it is recommended. You
can well afford to fix up an exhibit of heating and cook-
ing appliances, showing them in operation.

I am unable to make suggestions as to what- rate
should be made for heating current, as this will vary
with local conditions. The plant that has such a de-
mand for motors and lights as to very nearly make it

pay to run all day can afford to give very favorable
terms for heating current so as to enable it to start
the all-day practice. The growth in demand after the
practice is once well started will soon yield good profit.
Some stations that run all night will offer to run late in
the morning to enable patrons to cook the breakfast, and
by gradually extending the time with the increase in
use of electric heating until the plant runs all day and
night, earning dividends every hour instead of trying to
earn them in a few hours each day. The development
of electric heating as applied to welding and heating of
metals, electric furnace work in the manufacture of
aluminum, carborundum, calcic carbide, etc., has been
enormous, but is of little practical value to the central
station manager. It is destined to interest him in the
near future in the growth of the use of acetylene gas,
but the electrician will keep ahead of the procession.
Let me close with a few statements which seem to be
timely:

1. Every central station manager should familiarize
himself with the well developed heating and cooking ap-
paratus now on the market, so as to be ready to talk it

to his customers.
2. He should arrange to show the apparatus in opera-

tion, so as to create a public interest in it.

3. He should study the question of rates, so as to be
able to offer special inducements to a more varied use of
current.

4. He should educate his patrons to use the current
economically, for therein lies the secret of expanding
the use of heating apparatus.

5. And last, but not least, he should insist on the use
of devices which are efficient and whose durability is

practically vouched for by the standing of the manu-
facturers.

Electrical Supplies.'

By W. W. Low.

The electrical supply houses have, in the past few
years, shown a wonderful development. You will all re-

member when such a business meant a jobbing house
carrying wire, insulators and tools, electric bells, batteries
and push-buttons galore. They were especially strong
on push-buttons. The line for the electric lighting in-

terests could have been covered by a list of 25 articles.

The parent companies, manufacturing dynamos, etc.,

controlled and sold all sockets, cut-outs, transformers,
incandescent lamps, and in fact, all the thousand and
one articles, that now go to make up a complete line of
electrical supplies.

We all like to talk of the good old days, but I doubt if

any of my friends here would be willing to go back to

the period when, for instance, they were compelled to

pay Si. 25 for key sockets, 75 cents to Si.00 for single-

pole wood cut-outs which cost about seven cents to make,
and as late as rS88 S4.00 per light net for all sizes of
transformers and 80 cents for incandescent lamps in
one thousand lots.

It was at about this period that the more piogressiveof
the supply houses began to recognize the fact that elec-

tric lighting offered the greatest field for development,
and that these interests, providing that they could ob-
tain their apparatus and supplies at a reasonable price,

would become commercially successful. With their ad-
vent into the field, and with the competition occasioned
thereby, prices took a downward turn, and in conse-
quence you are now buying key sockets, not for $1.25,
but for 10 cents—not a cheap single-pole wood cut-out,

but a high-grade double-pole, 10 ampere, covered porce-
lain cut-out at 10 cents, and all other supplies in like

proportion, and as a result the central station man and
the stockholders are prosperous, and each year sees

them increase their plants and their revenue.

In fact, we have always had the interest of the lighting

companies so much at heart that we have to a large ex-

tent lost sight of our own. Instead of the central station

paying outrageous prices for their supplies, these goods
are to-day sold at a closer margin than any other line of

supplies. It has come to the point where we are prac-
tically in the same position that the lighting companies
were when we came to their rescue, and it would not be
more than fair for the managers here assembled to form
an organization for the advancement of prices. I speak

feelingly on this subject, for we are not able to follow

the advice of one who will never be forgotten as long as

the Northwestern Electrical association exists, and who

r. Read before the Northwestern Electrical association, Mil-
waukee, January 22, 1S97.
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has gone to meet his reward, and "bond the plant," for

unfortunately a supply house has no plant to bond.

I suppose that you have troubles of your own, but it

has been so long since I have had such a good chance to

tell of those of the supply business that I cannot resist

taking advantage of this opportunity.

Take the question of credits, for instance. You will

hardly be prepared to believe it, but I do not hesitate to

state as a fact that there are central station buyers who
expect, or at least take, 60 and even 90 days to pay ac-

counts, and expect to get the same prices as though they

paid promptly. The supply man has to meet his bills

promptly, and if he paid them with the same irregularity

of his tardy customers he would expect to pay heavily

for his negligence.

Then, while on this subject of troubles, how would
you fill an order like this:

"Send up 1,000 feet of No. 10 wire; must be here to-

morrow morning sure."

This received just before closing and just in time to

get to the depot. Now there is more than one kind of

wire; which to send is the question—bare copper, rubber-

covered or weatherproof. We use our best judgment
and send the rubber-covered; it comes back the second

day accompanied by a letter, from which, among the vig-

orous remarks, we find that weatherproof was wanted.

Another case of recent happening: A message was re-

ceived about S'30 p. m. as follows:

"Send one barrel Packard lamps; must be shipped to-

night."

You are aware that lamps are made in three standard

bases, several irregular, and voltages too numerous to

mention. We look up his last order and find it was for

1 10 volt Edison base, and ship accordingly. Ten -o'clock

next morning we receive a message of 20 words, which,

by the way, was collect, saying that as their last order

was for no volt, we should have known that 52 volt was
wanted.
So much for troubles. Now it may not be out of

place to say a few words about the part the customer
may play in having his orders filled correctly and
promptly. The first and most important is that of hav-

ing the order written plainly with a concise and yet full

description of the articles, one article to a line and not

in the middle of along letter, so that it may be unneces-
sary to call upon either the expert in writing or the

mind-reader, who are always the overworked members
of a supply house.

All houses in this branch of business close Saturday
afternoon, which though widely advertised, is evidently

a fact not understood by all, as the number of rush or-

ders received after closing hours now testify.

In conclusion, while we may not claim that the supply
man is at once the guide, philospher and friend of the

central station manager, it is entirely correct to say that

their interests are in many ways identified. The pros-

perity of one is largely reflected in the prosperity of the

other. There are many ways in which they can work
together to their mutual well-being, in discountenancing
bad practice in their trade relationship.

There is no room in the electrical supply business fpr

bargain-counter methods; that the "best at any price is

the cheapest " is, if anything, more a truism in the light-

ing than in most other enterprises, and I am pleased to

be able to compliment the members of this convention
on representing a class of buyers who clearly appreciate
this fact.

- Electrical supplies have been and are in a transitory

state, some rapidly becoming recognized as standard,
others falling in the rear.

I predict -that in a few years it will be much easier

than at present for the central station buyer to know just

exactly what he wants for every purpose, and what the
price should be. We all of us have work to do in

bringing about this happy condition.

CORRESPONDENCE.
New York Notes.

New York, February 13.—The Metropolitan Street

Railway company, which is under indictment for main-

taining a public nuisance, dangerous to life and limb,

at "Dead Man's Curve," Fourteenth street and Broad-

way, has pleaded not guilty, but through its counsel

asked for 10 days in which to withdraw the plea and en-

ter a demurrer. ' 'I will not oppose the 10 days' delay,

"

said District Attorney Olcott, "if counsel will promise

not to ask for a further delay. I asked the traction com-
pany to use horses in mDving their cars around the

curve at Fourteenth street pending the determination

of this matter, and they refused. Now the people al-

lege that the high rate of speed at which the cable cars

move around the curve constitutes a nuisance, and that

alleged nuisance continues day after day. Lives are in

danger, and at least serious injury to people is threat-

ened. This matter should be determined with all pos-

sible speed." General Howard, for the company, finally

said be would not ask for a further delay to demur, and
Judge Cowing granted the motion.

An official statement of the changes in motive power
to be made on the Metropolitan lines was given out by
President Vreeland on February 7th. It is interesting

as giving the opinion of experienced street railway men
on the trolley conduit system:

We have made the contract for the engines and the
electrical machinery necessary to equip the Sixth,

Eighth and Amsterdam avenue lines on the West Side
and the Fourth and Madisoa avenue lines on the East
Side and also the Fifty-ninth street crosstown line.

The street construction will begin as soon as the weather
becomes sufficiently settled to make it practicable. It

is impossible to tell exactly when the work of so ex-
tensive a character can be fully completed, but, unless
we meet with unforeseen hindrances and if we have the
reasonable cooperation of the public officials, we expect
to have the lines in operation next fall. The property
owners along the lines have given their consent to the
change very freely.

As so many different rumors of our intentions have
found their way into print, the property owners when
asked to give their consent have manifested a very
natural curiosity regarding the exact system which we
expect to inaugurate. It would seem proper, therefore,

to say that we intend to build the same kind of an under-
ground electric railway as we now have in operation on
Lenox avenue. The fact that we have such a road in

actual operation has been of very great service to us in

securing the necessary consents. We have thus been
able whenever the question has been raised to refer the
property owners to the road now in operation on Lenox
avenue, and have been much gratified by the fact that
in every instance when a resident, to convince himself of

the desirability of the change, has examined and ridden
over the Lenox avenue line he has promptly given his

consent
From all that we have been able to learn, this system

has certainly given satisfaction to the residents along
the line, and we have remedied minor defects from' time
to time until now we are satisfied that the large expen-
ditures of money necessary to improve these longitudi-

nal lines is fully warranted by the operation of our ex-
perimental line during the past iS months. The ma-
chinery is now being built, and the work of track con-
struction will be pushed with all possible vigor as soon
as it can be begun.
The construction for operation by this system is very

much simpler than that of a cable road, as it is unneces-
sary to make excavations for the innumerable vaults and
wheel-pits required for the cable; consequently under
reasonably favorable conditions we shall expect to com-
plete the work in all residential sections during the sum-
mer period, when the larger number of people are out of

town.

The stated feature of next Wednesday's Institute

meeting is a paper by John W. Howell on the "The Con-

ductivity of Incandescent Carbon Filaments and of the

Space Surrounding Them." This might afford some of

the lamp men an opportunity to talk about the Westing-

house company's newly imposed royalty—that is, of

course, if the Institute wasn't a strictly scientific body.

Night photography by arc light received a decided

impetus by the Bradley Martin spectacle at the Wal-
dorf. Many of those who left the hall did not go di-

rectly home, but stopped to be photographed by electric

light. As late as 6 a. m. there >were groups being taken.

The amount of money spent in this way alone is placed

at $50,000 by one journalistic guesser. But this, like

many other statements regarding the affair, must be a

wild and fantastic exaggeration.

The gas and electric light interests are not neglected

at Albany this winter. Senator McNulty has introduced

a bill providing for municipal ownership of such plants

in cities of the first class, and the Senate committee on

cities has already given a hearing to several persons

who told what a good thing such a law would be. But
there are other propositions. One is that the gas com-

panies, the electric light companies and water supply

companies should all be placed in the hands of a new
state board, tobe known as "the Board of Gas, Electric

Light and Water Commissioners," and a bill creating

the new board has been introduced by Mr. Dudley of

Niagara. This act would create an expensive state com-
mission, which would cost nearly $50,000 the first year

of its existence, and it is said that Governor Black does

not want to increase expensive state commissions.

This has brought up an alternative plan to give the rail-

road commissioners general supervision of all corpora-

tions engaged in the manufacture of gas and electricity,

and in the furnishing of water. The railroad commis-

sioners are to be given the same authority over these

corporations in the way of compelling the production of

books and papers and to force the divulgence of facts

that they now have over the railroads. All these com-
panies are to be required to report annually to the board,

setting forth the amount of authorized capital, the

amount paid in, the indebtedness and financial condition

on November 1st preceding, a statement of the income

and expenses during the preceding year, together with

the dividends paid or declared, and list of the names of

all salaried officers, and the amount of salaries paid to

each. Each company will be required to furnish infor-,

mation concerning the rates charged, the cost of produc-

tion, the operation of the system, all contracts, agree-

ments, lists or other engagements entered into. The
railroad commissioners are also to be given permission

to investigate the quality, quantity and price of gas, elec-

tric light or water upon the request of the local authori-

ties of the city, village or town, or upon complaint in

writing of at least 20 customers in a city or village of less

than 10,000 inhabitants, or 50 customers in a city or vil-

lage of more than io,ot?o inhabitants. Then there shall

be a hearing after which the board may order, at its dis-

cretion, any reduction in the price. No reduction can be

made without the consent of the corporation so as to pro-

duce less than 10 per cent, per annum of the capital act-

ually expended in the construction and operation of the

company. The orders of the board are to be enforced

by the attorney-general.

What the outcome of all this will be remains to be

seen. M. S.

Northwestern Notations.

Minneapolis, February 13.—N. J. Andrews of the

Electrical Construction & Repair company of Minneapolis

has been sounding sentiment at Waverly, Minn., as to

putting in an electric light plant.

The rumor is current that an electric railway is pro-

posed from Stevens Point, Wis., to Oshkosh, Wis.

The Citizens' Traction company of Oshkosh, Wis., ex-

pects to receive rails and machinery for the electric rail-

way system next month.

G. W. Petrie secured the contract for rebuilding the

electric light power station at Fairmont, Minn., which

was burned a short time since.

The superintendent of the Indian school at Flandreau,

S. D., is working to secure an appropriation from the

government for an electric lighting plant for the school.

The village of Flandreau will co-operate in the move
and will join in putting in the plant.

.The street railway company at Marshalltown, la. , will

probably extend its line through the Soldiers' Home
grounds this summer.

A stock company will be organized at Barnesville,

Minn., to put in an electric light plant.

The earnings of the Menasha & Neenah Street Rail-

way company, February 5th, were $24, and that is consid-

ered a big day's business. The company owes the city

of Neenah, Wis., $800 taxes and unless a settlement is

made soon steps will be taken to revoke the franchise.

The electric light company of Red Wing, Minn., of

fers to furnish 20 or more 2,000 candle power arc lights,

moonlight schedule, to run until midnight, for $7.50 per

light per month, or 130 or more 16 candle power incan-

descent lights for $1.25 per month per light, on a five-

year contract.

In common with the other labor bureaus, the Minne-

sota Bureau of Labor will shortly begin an inquiry into

the municipal and private ownership of electric light,

power and other plants. The assessed valuation will be

asked, the cost of the plant, the current value, the num-
ber of lamps, candle power in separate systems, voltage

of generators, etc.

The revenue of the electric light plant at Le Sueur,

Minn., for January was $316, which is sufficient to pay

operating expenses, interest on bonds and leave some-

thing over.

W. P. Fowler-will put in an electric lighting system

at Morris, Minn., within 60 days.

The council of Perham, Minn., will be petitioned to

submit to vote at the spring election the matter of bond-

ing for an electric lighting plant.

The town board of Sisseton, S. D., is considering the

cost of damming Wheatstone creek for power to run an

electric light plant.

A. C. Burmeister has been granted an electric light-

ing franchise at Redwood Falls, Minn.

John Balch, receiver of the Light & Traction com-
pany at Dubuque, Iowa, has resigned and will return to

Boston. H. G. Tarbert will probably succeed him.

Reinbeck, Iowa, is talking of putting in an electric

light system.

A defective shaft broke in the electric light plant in

Northfield, Minn., damaging the arc light dynamo
badly and doing damage of about $1,000. C.

PERSONAL.
G. W. Botham of the Walker company and Murray

Warner of the American Wheelock Engine company are
in Chicago superintending the installation of generators
and engines in the new Forty-ninth street power house
of the Chicago City Railway company.

The popularity of General Sales Agent F. L. De Ronde
of the Standard Paint company is not confined entirely
to electrical circles, as he was recently unanimously
elected captain of Company F of the Second Regiment
of New Jersey. This company will be prominently lo-

cated in the inauguration parade at Washington on
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March 4th. It is reported that it is one of the crack
companies of New Jersey.

J. H. Reid of the Westinghouse Glass Factory, Pitts-

burg, Pa., is spending a few days in Chicago.

The corporation of the Massachusetts Institute of
Technology will not, it is said, attempt to fill the place
of the late president, Francis A. Walker, at present.
Prof. James M. Crafts of the Department of Chemistry
has been chosen president of the faculty.

L: B. Stillwell, identified with the electrical work at

Niagara Falls as engineer for the Westinghouse com-
pany, has resigned his position with that company to

become electrical director at the Falls for the Niagara
Power company and the Cataract Construction com-
pany.

Miss H. Billings, private secretary to Secretary Geo.
F. Porter of the National Electric Light association, of

New York, sailed from New York on the 6th inst. for

Florida for a deserved rest. It is hoped that she will

return in good health to take up the arduous duties

which she has so successfully met in the past.

E. Carl Breithaupt, a promising young electrical en-
gineer of Berlin, Ont., was recently killed in an explo-

sion in the Berlin gas'works. Mr. Breithaupt was 30
years of age and a graduate of the electrical engineering
department of Johns Hopkins University. He had re-

cently purchased a controlling interest in the Berlin &
Waterloo Street Railway company.

Governor Grigg- of New Jersey could not have made
a more popular appointment of judge for Camden county
of that state when he appointed Hon. Edward Ambler
Armstrong, ex-president of the National Electric Light
association, under whose administration the association

enjoyed a period of marked prosperity. Hearty con-
gratulations are extended for an added honor rightfully

conferred.

Edwin W. Jenney, secretary and treasurer of the

Jenney Electric Motor company of Indianapolis, died on
February 9th. Mr. Jenney was born in New Baltimore,

Mich., on August 11, 1S55, and was an alumnus of the

University of Michigan. He had been connected with
the Jenney Motor company since 1SS9, except for a

period of about one year. He was an excellent business

man and a valuable officer of the company. His death
is sincerely regretted.

The following-named out-of-town visitors registered

at the headquarters of the National Electric Light asso-

ciation, 136 Liberty street. New York, for the week
ended February nth: S. G. Booker, St. Louis, Mo.;
James I. Ayer, Boston, Mass.; F. S. Terry, Chicago,
111.; W. C. Bryant, Bridgeport, Conn ; F. Z. McGuire,
London, England; T. H. Brady, New Britain, Conn.;
F. A. Gilbert, Boston, Mass.; E. B. Hatch, Hartford.

Conn,; J. H. Rhotehamel, St. Louis, Mo.

The many friends of S. Marsh Young, general man-
ager of the Manhattan Construction company of 40
Broad street, New York, are extending a warm welcome
to him upon his return from an extended business trip

abroad. This trip was American-like and characteristic

of Mr. Young. Although of only eight weeks' duration,

the trip included a tour through England, France, Ger-

many and Russia, covering over 11,000 miles. Mr.
Young has been entertaining callers at his office with

interesting stories in relation to his rapid trip.

The death of the distinguished Italian electrical scien-

tist. Prof. Galileo Ferraris, on February 7th is announced.
Prof. Ferraris achieved an international reputation as

the result of his studies of the theory of the telephone

and later of -the theory and application of alternating

currents. He opened the first school of electrical en-

gineering in Italy and represented his native country in

several electrical congresses, the last being that at the

World's Fair in Chicago in 1893. He stood as the fore-

most electrical man of science in Italy, and his death in

his fiftieth year is a real loss to the world's community
of electrical investigators. He was a man of amiable

disposition and polished and agreeable manners, and his

society was eagerly sought.

The fiftieth birthday of Thomas A. Edison was cele-

brated on February nth, at the New Jersey and Penn-
sylvania Concentrating works, at Edison, N. J., the ore-

separating works where Mr. Edison is spending most of

his time. W. S. Mallory, Mr. Edison's chief associate

in the ore-separating scheme, was at the head of the

affair. A dinner was served in the evening, at which
Mr. Edison and Mr. Mallory, with the heads of the dif-

ferent departments, sat down. The feature was a birth-

day cake surrounded on the edge by 50 little nougat

birds, each one of which held a tiny golden ball in its

beak. Above the cake and covering the central portion

of it were the figures "50," made of tiny incandescent

bulbs. The affair was an entire surprise to Mr. Edison.

In the course of the day he received a large number of

congratulatory telegrams and cable dispatches, felicitat-

ing him on having passed his fiftieth milestone.

Charles L. C. Beecher, the telegraph operator who
sent the first message to the North that the Confederates

had attacked Fort Sumter, died recently in the Emer-
gency Hospital in Jamaica, L. I. He had been injured

by a Long Island railroad rapid transit train while try-

ing to cross the tracks ahead of the engine. Mr.
Beecher was born in Taunton, Mass., in 1835. His
father was the originator of Beecher's express in New

York, which was sold to Mr. Hoey, and afterward be-
came the Adams Express company. Mr. Beecher's
mother was a descendant of Eli Yale, the founder of
Yale College. Mr. Beecher was a pupil in the Lancas-
terian School of New Haven, and up to the time of his
death a member of the Lancasterian School association.
Mr. Beecher started in the telegraph business.as a mes-
senger and gradually worked his way up. He went to

Charleston as an operator in a yellow fever epidemic
and remained there for 11 years, his period of service
covering the civil war. He was an employe of the
Charleston Custom House for four years. He came
north in 1S6S and secured a place as reporter of stock
quotations on the floor of the New York Stock Exchange,
and remained there for 2S years. He was considered
one of the most active reporters on the floor. Mr.
Beecher- was a grandson of Capt. Benjamin Beecher of

New Haven, Conn. He is survived by his wife and
three sisters.

by the Butle Consolidated Street Railway company, the
ore being hauled under contract with the Colorado com-
pany. F. W. Blackford had charge of the construction
of the line.

TELEPHONE.

ELECTRIC LIGHTING.
H. Fulwider has secured a franchise to establish a

small electric lighting plant in the town of Redmon, 111.

Peter Melendy, mayor of Cedar Falls, Iowa, has been
instructed by the City Council to announce that the city

has a combined street railway and electric light fran-

chise to dispose of.

Considerable trouble is being experienced with the

wiring system of the new Odd Fellows' building in Mem-
phis; so much so that the light has been turned off for the

last 30 days, and no permit will be issued to have it turned
on until the trouble is found and remedied. The build-

ing committee reserved this part of the work and let it

out by special contract. As nothing has been paid on
the work, the committee is safe, and may have cause
for a damage suit.

ELECTRIC RAILWAYS.
G. Herbert Condict, the receiver of the Englewood &

Chicago Electric Street Railway company, which is

building Chicago's much-discussed storage battery road,

has ordered all persons having claims against the

company to present their statements to Henry W.
Bishop, master in chancery, on or before March 13th.

At present construction work at the power house is

practically suspended.

It is reported in Wilmington, Del,, that J. Edward
Addicks, W. B. Rockefeller and George Gould of New
York have formed a combine, and through Senator
Hanby will introduce in the Legislature in a few days a
bill providing for the incorporation of the Peninsular
Electric Railway company to connect every town in

Delaware by trolley. It is also reported that the incor-

poration of the railway will be to make a through trolley

system from Philadelphia to the ocean. The capital of

the company, it is said, will be more than Si, 000, 000.

The Board of Supervisors of Lake county, 111., has
granted the Bluff City Electric Street Railway company
of Waukegan a twenty-year franchise to locate, con-

struct and operate an electric street railway along the

country road extending south from the south limits of

the city of Lake Forest to the north limits of the village of

Fort Sheridan. The railway must be completed over

this portion by July 1, 1S9S. This completes the right

of way to be secured over public property for the road
from Waukegan south to the Cook county line. There
is as yet i!2 miles of route to be secured between
the Highland Park limits and the county line, but
this will be over private property. C. E. Loss is presi-

dent of the company. He says that it is the intention

to build the line from Waukegan to Evanston, where a

Chicago connection might be made with the Northwest-
ern elevated. He said that heavy cars would be run at

a speed of 25 miles an hour.

At the recent annual meeting of the Montana Society

of Civil Engineers, President Herron described the Gag-
non electric railroad, which the Colorado Smelting -&

Mining company of Butte has built to avoid the wagon
hauls of its ores from the mine to the smelter. This
road has a total length of 2.7 miles. At the Gagnon
terminal is a tunnel 254 feet long through the waste

dumps. This tunnel is on a 70 curve, and has a grade

of three per cent. At the reduction plant terminal the

concentrator bins are approached on a trestle with a

grade of two per cent, and a 65 curve. The maximum
grade for loaded cars going out of the tunnel is three per

cent. Empty cars returning up Montana street have a

maximum grade of 10.62 per cent. This grade is from

Park street to the mouth of the tunnel, and is operated

by an electric hoist plant of two 15 horse power Sprague
double reduction motors established at the mouth of the

tunnel. A cable is attached to the cars at the tunnel,

which is the summit of the 10.62 per cent, grade, and
the cars are then let down as far as Park street. At this

point the cable is detached and the cars then proceed to

the reduction plant under control of the trolley and
brakes, having then a maximum down-grade of 7.46 per

cent. The cars are of 10 tons capacity and are operated

two together. Each is supplied with two 15 horse power
motors; the power is furnished from the city electric

plant. Track and wheel brakes are on each car, but the

wheel brakes are ordinarily sufficient to control them,

the track brake being used only in emergencies. The
electric hoist will also probably be done away with, as

the combination of the two brakes is found to be efficient,

even oh the 10.62 per cent, grade. The road is owned

At the recent annual meeting of the stockholders of
the Wayne Telephone & Telegraph company held at
Clyde, N. Y., it was decided to establish additional ex-
changes in Lyons, Newark and Palmyra early in the
spring. The officers elected for the ensuing year were:
President, A. B. Bishop; vice-president and secretary,
Ernest W. Brown, Palmyra; manager, S. E. Bishop,
Clyde; treasurer, George Brisben.

The British postmaster-general has made an official

statement in the Chamber of Commerce that it is in-
tended by the government to bury all the telegraph wires
between the leading cities, in order that the existing
overhead routes may be available exclusively for tele-

phone wires, the telephone service of Great Britain, as
well as the telegraph service, being under control of the
government. The work of constructing underground
conduits radiating from London to the extreme of every
section of the country will be one of great magnitude-
It is expected to occupy from five to seven years, and
the expenditure will run up into millions of pounds.

The Circuit Court of Chicago has extended its juris-

diction to South America. Upon the application of
John V. Clarke, judge Gibbons appointed William J.
English receiver for the Central Bell Telephone com-
pany of Venezuela, which is otherwise known as the
Caracas, Valentia & Interior Telephone Line. Upon
receiving his appointment, Mr, English qualified, and
will start immediately for Caracas, where he will take
possession of the property of the defendant company.
The company is an Illinois corporation, organized in

August, 1894, by William L. and Charles E. Russell.
Its capital stock was fixed at $400,000. Mr. Clarke al-

leges that the Russells concocted a scheme to use the
corporation as a means to defraud him and others.

MISCELLANEOUS.
The foundry building of the Link Belt Machinery

company at Thirty-ninth street and Stewart avenue,
Chicago, was partly destroyed by tire on February ioth,_

with a loss of 525,000. The night watchman thinks
that the fire was of incendiary origin, and was the work
of discharged employes.

A recent writer on business conditions remarks that

"When the steam is cold in the engine there is no force;

when the warmth is gone from the hearthstone there is

no cheer; when the drummer is asleep there is no busi-

ness." This series of allegations brings to mind the
question. What is cold steam, anyway?

TRADE NEWS.
B. M. Bruce & Co., who have been doing business at

71 Union street, Memphis, Tenn., have gone out of busi-

ness.

In a circular describing the Upton long-burning direct

current arc lamp, the Standard Thermometer & Electric
company of Peabody, Mass., says: "There is absolutely
no mechanism in its make-up. such as gears, clutches,

chains or ribbons; in fact, all appliances which will

wear, gum or stick and require cleaning or adjustment
are entirely dispensed with in this lamp. All that is

used is electricity and gravity."

W. C. Ballda, manager of the Utica Electrical Manu-
facturing & Supply company, has closed a contract with
the Walcott & Campbell Spinning company of New
York Mills for a complete modern lighting plant for the

latter's n^w yarn mill. The installation will consist of

an 800 light Eddy incandescent dynamo, 45 of the Man-
hattan 150-hour enclosed arc lamps and 262 Buckeye
incandescent lamps, together with switchboard.

The Electrical Exchange, 166-174 South Clinton
street, Chicago, has just entered the electrical repair

field and is prepared to do any work in this line. The
venture has proven successful from the first, as the com-
pany now has more work on hand than it can perform
for a month to come, although the entire force is work-
ing day and night. T. S. Lane, the energetic secretary

and treasurer of the concern, feels elated over the good
showing his company is making not only in the repair

line but in the sale of second-hand electrical apparatus,

of which the Electrical Exchange is receiving its full

share. Mr. Lane informed a representative of the

Western Electrician that a number of car-loads of

second-hand machinery which the company has pur-

chased had just arrived. The Electrical Exchange is

a] ways prepared to handle any rush orders which it may
receive, and it is also claimed that the company can al-_

most always satisfy a prospective customer.

The American Electric Heating corporation of Bos-
ton announces the addition of a French coffee-pot to its

line of domestic utensils. In the past such articles have

been made with the electric heater permanently attached

to the device, thereby making it necessary to have a num-
ber of complete outfits to do a limited amount of work.

The new coffee-pot is made to fit a 4% inch disk heater

and is of ample size for the wants of four people; is

made of block tin and so designed that all of the heat

generated in the stove is used. Two electric stoves,
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with a stew-pan and coffee-pot, will enable a family to

cook a breakfast of coffee, toast and eggs in the time re-

quired to build a fire and get the ordinary stove ready.

A "Partial List of Plants" sold by the Siemens &
Halske Electric company of America is a pamphlet giv-

ing some idea of the business of this company. Testi-

monials from customers are also included.

A unique catalogue is that of the Warren Electric &
Specialty company of Warren, O., maker of incandes-

cent lamps, the leaves of which are cut in the shape of

lamps and are held together by a cord passing through

holes in the sockets. The company illustrates its varied

types, and shows confidence in its lamps by offering to

send, free of all expense, to responsible buyers, a sam-

ple of its lamps.

The establishment of the new firm of Kinsman &
Knudson, consulting and supervising electrical engineers,

with offices in the Manhattan Life building at 66 Broad-

way, New York, is worthy of note. The members of the

firm are well known in the electrical fraternity as well

as outside of it, and are thoroughly practical men.
They will make a specialty of expert examinations into

new inventions and enterprises for prospective investors,

which is a branch of the electrical business that will be

appreciated by many who will desire to place money in

the best possible manner when investing it in enter-

prises of the electrical trade.

Statistics of the National Tube Works company of

McKeesport, Pa., are interesting. The company is

capitalized for $11,500,000, all paid in, and maintains

sales offices at Boston, New York, Pittsburg, Chicago,

St. Louis, and is now establishing itself in like manner
in London, England. The officers are: D. W. Hitch-

cock, president; A. F. Luke, secretary and treasurer;

E. C. Converse, vice-president and general manager;

Horace Crosby, assistant general manager, and F. R.

TJpton, sales manager The company is the third largest

iron-working concern in the country and employs
between nine and ten thousand men. Its annual capac-

ity of iron and steel tubular goods is over 250,000 tons,

and its product goes to all parts of the earth. The
works extend for a mile along the Monongahela River

and it is said that over 900,000 tons of coal is used

yearly. The aggregate horse power required in all de-

partments is 20,000. Twelve locomotives and perhaps

500 cars are constantly used in transporting the material
between the different departments during the process of

manufacture. As offering some idea of the varied and
intricate details connected with this establishment, it

may be stated that, from the one-eighth inch gas pipe
to the huge 24 inch water, oil or gas main, there are

above 1,000 different sizes of tubes turned out by this

establishment—boiler tubes, gas, water, oil or steam
pipes, conduits for buried electric wires and steel tubes
for poles or other purposes. The company recommends
steel piping rather than iron, although it makes both.

BUSINESS.
The Perfection Boiler company, which is exploiting

the new Stuckel vertical water-tube boiler, has an office

at room 23, 115 Dearborn street, Chicago.

The Central Electric company announces that It is

having quite a demand for its new type of station switch-

boards; these are finished in various designs and are

shipped assembled ready for erection, if desired.

The Phosphor-bronze Smelting company of 2200
Washington avenue, Philadelphia, is the sole manu-
facturer of Delta metal—an alloy of copper used for a
variety of purposes. This bronze can be cast, forged

or stamped with great facility. A little book issued by
the company tells all about it.

The Wilmington Gas Light company, Wilmington, N.
C, is installing a 350 horse power horizontal cross-com-
pound engine built for it by the Ball Engine company,
Erie, Pa- A 60 horsepower engine direct-connected to 25
horse power General Electric dynamo has been recently

placed in the Church Home and Infirmary of Baltimore,

Md., by Crook, Horner & Co., representing the Ball

Engine company.

The Metropolitan Electric company of Chicago has
been given the western agency of the electric heating

apparatus made by Whittingham & O'Brien. This line

covers domestic, laundry and tailors' irons of all kinds,

electric heaters (radiators), etc. The company reports

a growing demand for this class of goods, and especially

for electric laundry irons. The extended use of electric

lights in hotels.and apartment buildings has done much
to further the sale of these most convenient articles.

The irons are arranged with a stranded socket, so that
all that is necessary is to unscrew the incandescent lamp
and insert the socket which is attached to the heater,
and the apparatus is ready for use.

A new catalogue from the New York Accumulator &
Electrical company of 150 Nassau street, New York,
illustrates the various kinds of accumulators, portable
electric lanterns, family medical batteries, electric hot
water bags, etc., which are manufactured by this con-
cern. It is filled with valuable information on the sub-
ject of storage batteries, and it may well aid any pros-
pective purchaser in this line of business.

The Manhattan Incandescent Lamp company of St.
Paul, Minn., which claims to manufacture a strictly

high grade lamp, reports a splendid western business,
and that its efforts to secure eastern and southern busi-
ness are also successful. This company claims to make
a lamp equal to any made, and backs its assertions by
guaranteeing all lamps sold. The concern has a capacity
of 2,000 daily, quotes low prices and makes prepaid
freight shipments to any section.

The Electric Appliance company is at present dis-
tributing two neat circulars describing some of its

specialties and staple goods, one circular being devoted
to porcelain tubes and insulators, and the other to
sparkless and Boudreaux dynamo brushes. The com-
pany is quoting a revised discount on these goods low
enough to warrant the assurance that considerable busi-
ness will result. It will be pleased to send circulars
and quote discounts where they have not already been
received.

Mr. Couch of the firm of Whitman & Couch, Boston
Mass., representing in the United States Swedish tele-

phones, spent a few days in Chicago last week in the
interests of his company. Mr. Couch reports that his
company is receiving perhaps more than its share of the
telephone business in the East and that it is now pre-
paring to push its product in the central and western
states. The Swedish telephones handled by this com-
pany bear an excellent reputation and are said to be
highly recommended by those who have used them, hav-
ing a number of advantages not possessed by other instru-
ments. The Swedish transmitter handled by this firm
is guaranteed indefinitely, and it is said to operate as
successfully over 5,000 miles of wire as over one mile.

ILLUSTRATED ELECTRICAL PATENT RECORD.

576,545. Apparatus for Electrically Heating Metal.

George D. Burton, Boston, Mass. Application

filed March 30, 1895.

A vessel is provided for an electrolytic solution, with a

divided hearth for supporting -the metal to be heated, a
slide for supporting one member of the hearth; means for

adjusting the slide, and means for establishing an electric

arc between the solution and the material supported on the
hearth.

576,551, Telephone Transmitter. Marion E. Clark
and Earl C. Clark, Minneapolis, Minn.- Applica-

tion filed September 23, 1895.

The diaphragm is made of an electrical insulating mate-
rial, such as paper or parchment, with a multiple contact
device secured directly upon it and provided with a large
number of contact points or projections; a disk or button
engages the contact points and a binding-piece of material
similar to that of which the diaphragm is formed, and
whereby the button or disk is secured upon the diaphragm
and the multiple contact device,

576,577. Telephone System. Angus S. Hibbard, Chi-

cago, 111. Application filed May 4, 1896.

This arrangement includes a coin receptacle at the sub-
station, with a conductor branching from the telephone
line at the sub-station. Two normally separated contact
portions are adapted to be electrically connected through a

coin while in the hand of the user, ani an indicating de-
vice at the exchange is adapted to be included in circuit

with the telephone line, branch conductor and coin.

mp§H
NO- 576,577-

576,621. Electric Switch. Maximilian Schalscha, Ho-
boken, N. J. Application filed February 20, 1S96.

A switch adapted to be carried by a moving device to
regulate the current through a motor for the moving de-
vice, comprising a switch in the electric circuft, and hav-
ing a series of contact-plates, a switch-arm for closing the
circuit through the plates, a rotary shaft on which the arm
is mounted, a rotary shaft having gear connection with the
arm-carrying shaft, and arms extended radially from the
last-named shaft.

Issued February 9, i8gy.

576,622. Electric Locomotive and Railway System
Therefor. Maximilian Schalscha, Hoboken, N. J.
Application filed February 20, 1S96.

This arrangement comprises a car, an electric motor
thereon, an electric current conveyor on the track-bed, a
trolley having connections with the conveyor, an arm ex-
tended from the trolley and having a longitudinal slot, a
hanger on the car-truck having a pivot extended through
the slot, and a connection between the hanger and the
motor.

NO. 576,732.

576.720. Galvanic Battery. Horatio
J. Brewer, New

York, N. Y. Application filed May iS, 1894.

One claim is for a cover for the cell, a zinc element, an
angular connection between the cover and element, a bolt
or pin extendingupward from the connection through the
cover, plates encircling the shank of the bolt, a spring in-
terposed between the plates and holding the zinc in posi-
tion, a central carbon pencil, loose carbon surrounding the
same, a pervious sack for the loose carbon, and draw-
strings at each end of the sack.

576.721. Trolley System. Willis G. Caffrey, Reno,
Nev. Application filed April 2, 1896.

The composite trolley consisting -of the pivoted bars
forming an extensible and contractible frame, the centrally
located cross guide-rods secured to the trolley pole or
cable, and on which the frame slides in adjusting itself,
the contact-rollers carried by the frame, and the spring-
controlled swinging rollers carried by the frame and acting
against the conductors to adjust the frame and hold its con-
tact-rollers to the conductors.

576,732. Electrical Regulating Device. John F. Kelly,
Pittsfield, Mass. Application filed July 24, 1893.

An alternating current generator is the source of elec-
trical supply ; a circuit is formed for the transmission of the
electrical energy developed, and a regulator consisting of
an induction motor is connected with the circuit and driven
at a speed above that of synchronism.

576,766. Electric Heating Apparatus. Artemas Rob-
ertson, Taunton, Mass. Application filed April 5,
1S95.

An electric radiator composed of a casing perforated at
its bottom and along its upper front portion, a plurality of
heating bars, each made up of a wide thin bar of metal, an
insulating covering and a heating coil, and supports to
hold each bar on a slant upward and inward across the
casing, all arranged to cause the air flowing through the
lower perforations of the casing to be deflected against the
back of the casing and to eddy about the heating bars be-
fore escaping through the upper perforations in the front
of the casing.

576,802. Electric Arc Lamp. Hermann Caurlin, Aar-
burg, Switzerland. Application filed May 11, 1896.
An electro-magnet is included in a shunt circuit of a

main armature, having side plates, and a clock-work is
supported thereon carrying a ribbon from which the carbon
is supported; a horizontal pendulum, a friction disk upon
the axis thereof, and an auxiliary armature elastically sup-
ported upon the main armature controlled by the electro-
magnet, and having an adjustable break-screw to press upon
the friction disk, are other features.

576,804. Telephone Apparatus. Charles E. Buell,
North Plainfield, N.

J. Application filed April 24,
1895-

A series of lines radiate froma central station, with an an-
nunciator in each line ; connections are made from the sev-
eral lines to a dynamo; continuity preserving switches for
each line are utilized for sending outgoing signals without
discharging the annunciator in the line ; storage batteries are
provided at outlying stations having connections to the
lines, and telephone apparatus is connected to the lines.

576,813. Telephone Transmitter. James F. Gilliland,
Adrian, Mich. Application filed December 21,

1895.

Saucer-shaped electrodes are provided with a groove
about the facing edges; a resilient non-conducting ring is
located in the grooves; granular conducting material is
confined between the electrodes, and there are opposite
axial bearings for supporting the united electrodes.

576,933. Electric Lighting for Vehicles, ifules A.
Ageron, Paris, France. Application filed August
2, 1895. Patented in France May iS, 1895.
The automatic circuit-breaker which is a feature of this

invention consists of a rotatable hollow body adapted to
contain a conducting fluid and constructed of two sections
of conducting material insulated from each other.

NO. 576,936.

576.936. Battery. Francis B. Badt, Chicago, 111. Ap-
plication filed September 7, iSg4.

One claim is reproduced: In a battery cell the combi-
nation with a jar of a circular channel at the upper edge
thereof, a cover for said jar adapted to support the elec-
trodes, a circular projection upon said cover adapted to
rest in said channel, a liquid insulating material in said
channel, an opening in said projection, the distance from
the surface of the insulating liquid to the opening in the
rim being insufficient to prevent the escape of gas under
the internal pressure set up by the action of the elements
of-a LeclanchiS cell.



EVERY SATURDAY.
Vol. XX. CHICAGO, FEBRUARY 27, ig No. 9

Power Plant of Armour Institute of
Technology.

The increased demands for lighting and motor serv-

ice and additional facilities for laboratory work neces-

sitated a reconstruction of the power and generating

plant belonging to the Armour Institute of Technology

of Chicago. These demands for new equipment have

been met by P. D. Armour in the same generous aDd

progressive spirit which has characterized him in the

original equipment of the Institute.

The repairs and additions, now about completed, give

16 candle power incandescent lamps used in the build-

ings and laboratories, and a number of constant poten-

tial arc lamps. The power service comprises a 20 horse

power multipolar motor for operating the machinery of

the wood-working shop; a 10 horse power multipolar

motor in the laboratory for testing the strength of ma-

terials is belted to a line of shafting which runs the

Riehle testing machines and pulleys for dynamometer

and brake tests; a 30 horse power multipolar motor in

the dynamo laboratory operates dynamos under test. In

addition there are a number of smaller motors for driv-

at a speed of 260 revolutions per minute. This engine

is of the high-speed, self-contained type. A 50 kilowatt

continuous current 115 volt dynamo is bel'ed directly to

this engine. This dynamo will be used for lighting the

building during the hours of light load. The engine is

provided with a second flywheel for brake tests.

The third engine is cross-compounded. Its cylinders

are six inches and nine inches by 14 inches, and it is run

at a speed of 210 revolutions per minute. It is connected

to be used either condensing or non-condensing. It will

be employed by the department of mechanical engineer-

POWER PLANT OF ARMOUR INSTITUTE OF TECHNOLOGY.—GENERAL VIEW OF ENGINE AND DYNAMO ROOM.

to the Institute one of the largest and best power and

electrical plants to be found in similar institutions. The

main engine is a Hamilton-Corliss single cylinder, 20 by

48 inches, non-condensing, and runs at a speed of 73

revolutions per minute. It is connected by rope trans-

mission to the main countershaft at one end of the en-

gine room. A one-inch Manila rope, cotton core, has

been found to give the best results for this drive. On

the countershaft are three driving pulleys, fitted with

friction clutches. One of these is belted to the line shaft-

ing in machinery hall: the other two are belted to dy-

namos. The larger of these dynamos is a 100 kilowatt

direct current six-pole machine, built for 425 revolutions

per minute and operated at 115 volts, which furnishes the

power for the shops and laboratories and current for

both incandescent and arc light. There are nearly 2,000

ing lathes and a ventilating fan. In all about 70 horse

power is required for the motor service.

The main countershaft also drives a second dynamo.

This is a 45 kilowatt single-phase, compound wound

alternator of 60 cycles at a speed of 900 revolutions per

minute, and is operated at a pressure of 1,120 volts.

This dynamo is used on a part of the incandescent light

service and for purposes of laboratory testing. For the

lighting service the circuit is led to a bank of transform-

ers which deliver the current to the switchboard at 112

volts; the transformers range in size from 100 to 375

lights. This method was adopted -to afford a practical

illustration of the alternate current system.

There are two smaller engines in the plant. The one

just beside the Corliss is a Russell, single cylinder, non-

condensing, with cylinder n }£ by 14 inches, and runs

ing for purposes of testing alone. Just in front of this

engine is a Wainwright corrugated Lube surface con-

denser with measuring tanks.

The steam plant contains four 250 horse power Stirling

water tube boilers, two of which >are fitted with auto-

matic stokers. There is also ah ash and coal-conveying

system. The boiler plant is used both for heating and

power.

The engine room, in keeping with the rest of the

building, is a finely furnished one, as the picture on this

page, giving a general view, indicates. It is 30 by 60

feet, with a ceiling 25 feet in the clear.. The walls are

finished with pressed brick and terra cotta ornaments,

and the ceiling is in terra cotta. The floor is laid with

Tennesseee marble, and all exhaust and drip pipes are

run underneath the floor. The leads and field connec-
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turns to the dynamos are run under the floor in lead

piping laid in cement.

The switchboard is placed on a gallery running along

one side of the room. A good view of this part of the

room is shown in Fig. 2. The board was designed by

the students and built in the shops of the Institute. It con-

tains three panels of white marble, each three by four feet.

These are fastened to the usual iron framework. The

board stands two feet from the wall and all connections

are in plain sight. The center panel carries the main

direct current dynamo switches; that on the left the

lighting and power circuits, while the right-hand panel is

intended to represent an alternating current installation.

In addition to the switches, it carries a compensator, a

switchboard transformer, with the ammeters and volt-

meters for the alternating current. On the left panel

are placed a Weston illuminated dial ammeter and a

voltmeter of the same type. Below these is a Weston

ground detector. The three lighting circuits for the

main building are brought to this panel and connected

to double-throw switches. The center panel carries two

direct-current dynamo switches for the 100 kilowatt and

the 50 kilowatt dynamos respectively, and one change-

over switch. These are also double-throw. Two of

these were built in the electrical shop, one with a capac-

ity of 500 amperes, the o_ther 1,000 amperes. The bus-

bars are placed behind the board and are of one inch

Street Railways and the Illinois Legis-
lature.

Three bills have been introduced by Senator Hum-
phrey in the Legislature of Illinois providing for the

regulation of street railways throughout the state. One
of these measures seeks to create a commission vested

with unusual powers, another provides for the extension

of the terms of franchises of existing companies, and the

third covers the question of taxation.

The first measure is entitled "An Act to Establish a

Commission for Street and Elevated Roads." It creates

a commission of three persons to be named by the gov-

ernor and confirmed by the Senate, which shall have

power to regulate the running of cars, the kind of cars to

be used and the manner of heating, and to fix the rates

of fare. The commission is empowered to determine,

when it is proposed to construct any new line, whether

it is necessary for the convenience and accommodation

of the public, and its certificate that the proposed rail-

road is necessary is a condition precedent to any- city

council or board of trustees having authority to grant

permission to lay railroad tracks on any street or high-

way, and in case of an application to construct and op-

erate any new line of road or to extend an existing line,

if the commissioners certify that such line is necessary

for the convenience and accommodation of the public,

the ordinance granting such commission and authority

POWER PLANT OF ARMOUR INSTITUTE OF TECHNOLOGY.—VIEW OF NEW SWITCHBOARD.

round copper. All the connections are heavily taped

and those carrying 1,100 volts have been covered with

flexible rubber tubing.

The board to do service in such a plant must neces-

sarily be more complicated and flexible in its connec-

tions than if it were designed for a commercial plant. Not

only must it distribute current for lighting and power,

but for a variety of testing purposes. The lighting

circuits can be thrown on either of the direct current

dynamos or on the alternating current machine. When
determining dynamo characteristics it is necessary to

drive the motor off a dynamo carrying no other load. The
connections to the board are so arranged that the 50

kilowatt dynamo can be operated on this load inde-

pendently of the others. No provision has been made
for operating the dynamos in parallel, since the require-

ments of the plant do not demand it.

No fuses whatever are placed on the board. The
direct current dynamos are protected by I-T-E cir-

cuit breakers of 500 and 1,000 amperes capacity.

The alternating current system is of the well-known
Westinghouse type. The 50 kilowatt dynamo is of the

C & C type, purchased in 1893. The 100 kilowatt dy-
namo has just been built for the Institute by the West-
ern Electric company.

In the selection of the engines reference was had to

variety for purposes of instruction. The Corliss engine
was installed in 1S92, while the Russell and the com-
pound engines are recent additions. It is hoped that in

the near future one or more direct-connected units will

be added to the present equipment.

shall run to and be given to the board of commissioners

as the grantees therein, and they shall sell the same to

the highest bidder in accordance with the provisions of

the bill. It also gives the commission power to examine

into the condition and management, so far as the same

pertains to the relations of such railroads to the public,

and to see that the laws of this state relating to the same

are complied with and to prosecute all corporations or

persons violating such laws.

In all cases where the maximum rate of fare is fixed by

ordinance such rate shall not be changed by the commis-

sion during the life of the ordinance or any extension

thereof.

The second bill, entitled "A Bill for an Act Concerning

Street Railroads, and to Repeal a Certain Act Therein

Named," is really the most comprehensive in nature and

far-reaching its effects of any of the three offered. The
vital part of the bill is the extending for 40 years from the

first Tuesday in September, 1897, of the ordinances of

those corporations having roads in actual operation at that

time, provided that when the road is located in a county

having a population of 100,000 or over, the corporation

operating the same shall pay to the proper officers $2,000

per mile for each mile in length of street or highway oc-

cupied. In counties of less than 100,000 inhabitanls the

payment shall be $500 a mile. Every corporation "al-

ready existing" for the operation of street railroads is

authorized to take any street, alley, road or highway, or

go by tunnel under or by bridge across or over any wa-

ter or highway, the only condition precedent thereto be-

ing the consent of the corporate authorities of a city or

village or of the commissioners of highways of towns in

counties under township organization. "Existing corpo-

rations" are also authorized to condemn private property

that maybe necessary for the construction, maintenance

or operation of their roads, and for use for side-tracks,

etc., in the usual manner provided by law. Any grants

for the use of streets or any extensions to existing com-

panies may be made for a period of 40 years. All ordi-

nances now in force or that may hereafter be enacted

shall be held to be contracts. In the case of ordinances

extended for a period of 40 years by this bill, it is ex-

pressly stipulated that the overhead trolley may be used

as a motive power. No surface road is to have the right

to condemn the property or tracks of another road with-

out the consent of such road. All such corporations are

given the right to contract with one another for the use

of their respective tracks or to purchase from one another

if they so choose. The right of such corporations to

consolidate is given, the exception being that parallel or

competing lines shall not consolidate.

The third bill relates to the taxation of street railway

comporations. It provides that any person or corpora-

tion operating a street railroad shall pay three per cent, of

the gross earnings for the last preceding year in lieu of

all taxes to which said corporation on account of its fran-

chise, capital stock or property would otherwise be

subject. No other tax except a reasonable license fee

for every car operated may be imposed by any city, town

or village granting permission for the construction of any

street railroad. The sum derived from the three per

cent, of the gross earnings shall be paid to the state

treasurer, and he is required to pay tworthirds to the

corporate authorities of the various towns, cities or vil-

ages, in proportion to the number of miles of track

operated in each. The remaining third remains with

the state. The bill pledges the honor of the state that

no other taxation than that therein specified will be at-

tempted on corporations of this nature.

Telephone News from the Northwest.
[From the Minneapolis correspondent of the Western Electri-

cian.!

The Northwestern Telephone Exchange company was

an applicant for a franchise at Waterville, Minn., and

had expended about 6200 on a line there when the

council revoked its rights.

J. H. Van. Dyke of Atlantic, la., manager of the Iowa

Telephone company for several counties, has resigned to

accept the management of the Rocky Mountain Bell

Telephone company, with headquarters at Wallace;

Idaho.

The Des Moines, la., City Council has ordered the

Bell Telephone company to subsurface its wires in the

down-town district, and will probably make similar or-

ders to light, power and telegraph companies.

C. D. Davidson has connected the Western Union of-

fices at Sauk Center, Minn., with his mill and contem-

plates putting in an exchange for the town.

The Wisconsin Telephone company is preparing for a

war at Shawano, Wis., to which place the Northern

Wisconsin Telephone company has just completed its

wires. The former company is now repairing its sys-

tem, running double wires and making other improve-

ments, but heretofore the service has been very unsatis-

factory.

The Northwestern Telephone Exchange company has

connected Albert Lea, Minn., with the Twin Cities by

telephone.

P. N. Haycraft contemplates putting in a telephone

system at Madelia, Minn.

Des Moines, la., now has long-distance connection

with Chicago.

The American Telephone & Telegraph company is

applying for a franchise at Iowa City, Iowa.

The Mutual Telephone company of Des Moines, Iowa
has let the contract to furnish 1,200 poles and will begin

setting them as soon as the frost is out of the ground.

The Wausau (Wis.) Telephone company will reduce

its rates May 1st to $2.50 for a business connection and

75 cents for a residence.

"W. H. H. Cash will soon build a telephone line from

Mauston, Wis., to New Lisbon.

A. T. Presson of Fowler, Ind
, has been granted a

franchise for a telephone exchange at Hudson, Wis.

Six sick patrons of the Marshalltown Telephone com-
pany heard the opera "Wang" at Marshalltown, Iowa,

over the wires of the company.

The Barron County Telephone company held its an-

nual meeting at Barron, Wis
, last week, and the di-

rectors are highly pleased with the results after but six
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months of actual operation. The system will be ex-

tended to Chetek, Dallas, and Prairie Farm in the

spring.

T. B. Catlin succeeds Mr. Hillhouse as representative

of the Michigan Bell Telephone company at Iron Moun-
tain, Mich. The company is improving and extending

its system in that territory. This company has offered

free telephone service at Escanaba, Mich., to freeze out

the exchange now in operation, owned by George Finch,

which is alleged by its partisans to be giving better serv-

ice than the Bell company ever did.

Accumulators in French Telegraphy.
Previous to 1S92 the central telegraph station of Paris

required for its electrical elements no less than 10,000

Callaud cells of the larger type. The adaptation of the

accumulator system for telegraph purposes and the con-

stantly increasing demand for room, as more battery was

required for the constant growth of the enterprise, has,

within the last five years, resulted in displacing the Cal-

laud elements and substituting accumulators.

The central telegraph station accumulator installation

comprises two distinct batteries, the Laurent-Cely of 50

elements, with a capacity of 60 ampere-hours, and the

Tudor of 60 elements, with a capacity of 72 ampere-

hours. The weight of the former plates is five kilo-

grammes the latter 15 kilogrammes.

The first is for the night service, which of course is

comparatively light, while th2 heavier day service is

dependent on the heavier battery. The Tudor battery

supplies the current equivalent of 533 line batteries and

87 locals, and in addition runs five motors for Baudot

distributers. This battery, being used during the day, is

charged during the resting hours between 10 p. m. and

6:30 a. m., while the smaller battery ison duty.

The 60 elements are placed upon two strong trestles

arranged in parallel—in rows of 15 cells each, as shown

in Fig. 1, plan and profile. All connections are thor-

oughly soldered, both in the battery and line contacts.

The elements are supported on special insulators of

porcelain, i, filled with heavy oil.

The battery is tapped at various points according to
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FIG. I. ACCUMULATORS IN FRENCn TELEGRAPHY.—PLAN

AND PROFILE OF BATTERY ARRANGEMENT.

the needs of the lines to be supplied, these being in

parallel and all headed in one direction. This system

entails the objection, however, of working thecells hardest

which are nearest the commencement of the combina-

tion, unless, as in this installation, some measure is intro-

duced to equalize the drain.

" Careful precautions have been adopted to guard

against accident which might suddenly discharge a

heavy current with possible serious results, either

through short-circuitingorgrounding the battery. There

is placed in each group a series of resistances, one for

each instrument, which, in case of a current superior to

one ampere, will fuse and open the line. This is shown

in Fig. 2, in plan and section. An insulation of wood

carries two binding screws, between which the fuse wire

is seen. As there is one of these safeguards for each

instrument, any local accident upon that branch will only

affect that one line, and when the difficulty is removed
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the fuse can readily be renewed. Independently of

and in addition to this, each line is similarly protected,

and the common ground wire of each group has also a

fuse. Fig. 3 shows the arrangement of the distribution,

with the accessories.

As the dynamos which charge the accumulators fur-

nish a current with only 70 volts potential difference

and a battery of 60 accumulators requires in charging

about 150 volts, the elements are grouped into three

batteries of 20 elements each and charged in parallel.

In discharging, the entire three groups are arranged in

series. This change is effected readily and perfectly by
the commutator shown in Figs. 4 and 5 in detail. Each

,A

FIG. 2. ACCUMULATORS IN FRENCH TELEGRAPHY. CUT-
OUT FUSE CONNECTIONS.

battery is similarly arranged, and the combination is

seen in Fig. 3 at C and Ci.

The action of the commutator is quite simple. A sin-

gle movement of the handle M (Figs. 4 and 5) arranges

the battery in series of 60, or in three groups of 20 in

parallel. There is a cylinder of insulating material C,

capable of rotary motion on its longitudinal axis; metal-

lic plates are embedded in its surface / /, capable of con-

tact with two series of springs, r //, which press on the

cylinder.

In Fig. 4 these contacts are in the position for charg-

ing ths battery. The positive pole of the dynamo is

connected to the three springs -\-D, and its negative

terminal to those marked —D. The negative pole of

the accumulator No. 1 is in contact with the spring

/—A; the positive pole of the twentieth ends at the

spring marked 3o-\-A. If we consider this section of the

battery we shall see that the spring -\-D is directly con-

nected to the spring 2o-\-A by the plate 1 2, and the

spring —D to the spring /

—

A by the plate / /. The

same condition exists with the other two sections, and

the charging is thus effected simultaneously in the three

groups of 20 elements. In this position the springs

placed at the right are not in contact; they are com-

pletely isolated from the battery.

In Fig. 5 these last are in contact, and the reverse is

true of the contacts which have just been described.

The entire series of elements is now in tension and in a

position of discharge.

The line contacts are made at the points a-J-j1
, «-hj,

a-\-8, etc.; through the plates on the cylinder these con-

tacts are continued to the plates the strips marked 6,

10, 16 volts, etc., and from thence current is led to va-

rious lines. A movement then of the handle M to the

right or left places the battery at once in position for

discharge or charge.

The entire installation is represented in Fig. 6.

During the charging the dynamo current flows from

the positive brush to the cut-out D-\- on the table of

distribution or switchboard. Thence the current, hav-

ing passed through the ammeter ./, which shows the

output of the generator, goes to the regulator A' and to

the terminal b, where there are three derivations, /, 2,

j. Tracing derivation /, the current follows the lines

thus: Rheostat R' , ammeter A' , commutator O, termi-

nal /, positive pole of the accurnraulator 1 of the first

group of the Laurent-Cely negative pole of the twen-

tieth element, terminal /, commutator C2l terminal b
t ,

cut-out D— and negative terminal of the dynamo /J.

Similar lines trace the course of the current from the

point of derivations 2 and j.

For charging the Tudor battery the handle M is

turned go degrees into the position of discharge, as shown

in Fig. 5, when the connections will be in the proper

form for the charging of the second battery.

An automatic cut-out breaks the circuit whenever the

electromotive force of the dynamo becomes inferior to

that of the accumulators through any mischance or lack

of speed, casting of the belt or other cause. An ex-

amination of Fig. 6 will show the route of current in

service during discharge

All communication is now cut off from the dynamo.

The current, for instance, from the third element of the

first group of the Tudor battery flows to the terminal 6

on the right of the cut, from thereafter passing the

commutator C , which connects the two springs, it goes
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to the terminal 6 at the top of the figure to the two termi-

nals 6 of the battery board, and finally to the distribu-

tion bus-bar of the central office.

The battery board shown at the lower part of Fig. 6,

on the right, embraces proper switches for three con-

tacts: .-/, accumulator current, P, a contact with pri-

mary batteries if accident requires, and a dead point be-

tween the two. The negative pole of the Tudor battery

is grounded through the commutator £*\ and the wire

running to T.

The connection of the other sections of the battery are

similar to that given.

The dynamo room or battery room board comprises

all the accessories necessary for testing current, voltage,

etc., variously connected at will to a second board,

shown at Fig. 7, which is a more complete elaboration

of the lower right half of Fig. 6, and shows the various

switches with contacts, etc. The lower portion of this

board has on the left the necessary contacts for primary
batteries when occasion requires, the right having simi-

lar contacts for the accumulators.

Forty switches permit of all necessary contacts be- '

tween the current-carrying devices and the lines, and an

equal number of fusible cut-outs of four amperes, c, c,

etc., protect the system, while a voltmeter to which a

flexible cord is attached tests the electromotive force of

batteries or accumulators at will. As a further precau-

tionary measure a series of annunciators a, a, a, a, is

set to ring with an excess of current flow.

The entire system, though somewhat complicated, has

throughout worked thoroughly satisfactorily, perfectly

and constantly as well. The facts are taken from L'Elec-

Municipal Ownership Voted Down in

Charlotte, Mich.

In the latter part of January the City Council of the
city of Charlotte, Mich., called an election to take place
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MENTS FOR DAY AND NIGHT SYSTEMS OF CONTACT.

on February 1st, for the taxpayers and voters to decide
whether the city should own its own lighting plant, to

be operated in connection with the city water works.

A public meeting was called by the mayor on Thursday.
January 2Stb, and Frank B. Rae of Chicago and Mr.
Humphreys of Detroit were on hand to address the citi-

zens and taxpayers. On that day W. P. Engle, the cen-
tral station manager, telegraphed to W. Worth Bean of

St. Joseph, Mich., to come to Charlotte and assist him
in opposing the plan of municipal ownership. At the

meeting, from 8 p. m. until 11:30 p. m., the audience lis-

tened to arguments for and against municipal owner-
ship. On the following Monday the election took place,

and 457 votes were cast against municipal ownership
and 53 for it. It is evident that Mr. Bean did some
good in his arguments against municipal ownership,

from the way the votes were cast.
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The Telephone Situation. 1

By W. Clyde Jones.

It is the purpose of the present paper to present a

brief outline of the journey by which the telephone and

the telephone industry have arrived at the present

stage; secondly, to view the present situation, and lastly

to consider if perchance present conditions may point

the possible path of travel which the industry is destined

to pursue.
Again, as was the case to years ago, the legal battle

centers around the means for transmitting the speech,

and the future journey of the art will in great measure

depend upon the view the courts may take of the trans-

mitter situation. The controversy at present wages

over the Berliner patent, which is claimed to cover all

forms of variable pressure transmitters. For 17 years

the assignees of Alexander Graham Bell have enjoyed

under the fundamental telephone patent the monopoly
contemplated by the government as a compensation to

the inventor for the fruit of his brain. The conditions

have been ideal, and the intent of the patent laws has

been admirably fulfilled, as not only the inventor, but

also his assignees, w ho have furnished the capital to de-

velop the invention, have been handsomely rewarded

from a pecuniary standpoint, while the inventor has re-

ceived the plaudits of an admiring and grateful world.

But at a time when the compensating period of mo-
nopoly is about to expire and open-to the public the priv-

ilege for which it has given ample consideration, the pub-

lic has been cruelly disappointed by the announcement
that a patent has been granted to the owners of the

original patent upon a minor feature of construc-

tion which practically gives new life to the telephone

monopoly during the further period of a patent. And
we are informed that this prolongation of the mo-
nopoly has arisen through the cumbersomeness of our

own governmental machinery. Is it to be wondered
that certain populistic members of our Congress, seeing

but one of the errors, and not appreciating the many
merits of our patent system, persist in tacking to con-

gressional bills of all descriptions, in hidden and unex-

pected clauses, riders which would, if not detected, rob

us of our admirable patent system? Would it not be an

act of magnanimity should the owners of this patent

voluntarily relinquish the undue advantage which an
unintentional operation of defective patent laws has

given them, and thus remove one of the greatest men-
aces to our patent system? When one recalls the severe

shock and almost utter annihilation of our patent sys-

tem which the rigid enforcement of the monopoly se-

cured by theagrant of the driven well patent entailed, it

must be appreciated that our patent system is a plant of

tender growth and by no means the hardy shrub which
some might consider it.

To understand the present situation, it will be neces-

sary to consider briefly the evolution of the telephone

transmitter. In 1854, Charles Bourseul said: "I have

asked myself if the spoken word itself could not be trans-

mitted by electricity; in a word, if what was spoken in

Vienna may not be heard in Paris. The thing is prac-

ticable in this way. * * * Suppose that a man speaks

near a movable disk sufficiently flexible to lose none of

the vibrations of the voice; that this disk alternately

makes and breaks the connection with a battery; you
may have at a distance another disk which will simul-

taneously execute the same vibrations."

Bourseul thus stated a proposition which Philip Reis
sought to solve, but he followed Bourseul's suggestion too

closely to realize the transmission of speech, though he

successfully transmitted musical sounds. He employed
as a transmitter a diaphragm which in its vibration

opened and closed an electric circuit, thus sending im-

pulses over the line to a receiver comprising an electro-

magnet opposite the pole of which vibrated an armature
mounted upon a pivoted plate which in beating the air

reproduced the sound. Since his transmitter opened
the circuit in vibrating, Reis was unable to transmit

speech.

Bell conceived as a mathematical proposition that in

order to transmit speech the circuit must not be broken
to send impulses over the line, but that the current must
be caused to undulate in exact accordance with the un-

dulations to and fro of the air particles in constituting

the sound. His mathematical theory was proven to be
correct, and the speaking telephone was an established

fact. A patent was granted to Bell broadly covering the

method of transmitting speech by an undulatory cur-

rent, March 7, 1876, No. 174,465. Bell described in his

patent a number of ways of producing the undulatory
current. He says:

Undulations are caused in a continuous voltaic current by the
vibration or motion of bodies capable of inductive action ; or by
the vibration of the conducting wire itself, in the neighborhood of
such bodies. Electrical undulations may also be caused by alter-
nately increasing and diminishing the resistance of the circuit, or
by alternately increasing and diminishing the power of the bat-
tery. The internal resistance of the battery is diminished by
bringing the voltaic elements nearer together, and increased by
placing them further apart. The reciprocal vibrations of the
elements of a battery, therefore, occasions an undulatory action
in the voltaic current. The external resistance may also be
varied. For instance, let mercury or some other liquid form part
of a voltaic circuit, then the more deeply the conducting wire
is immersed in the mercury or other liquid, the less resistance
does the liquid offer to the passage of the current. Hence, the
vibration of the conducting wire in mercury or other liquid in-
cluded in the circuit occasions undulations in the current. The
vertical vibrations of the elements of a battery in the liquid in
which they are immersed, produced an undulatory action in the
current by alternately increasing and diminishing' the power of
the battery.

Elisha Gray, who independently discovered the requi-
site undulatory current necessary for the transmission
of speech, employed a vessel containing acidulated water
into which dipped a needle carried on the diaphragm,

r. Read before the Chicago Electrical association, February
5, 189;.
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the needle and the liquid being included in the circuit

and the variable immersion of the needle due to the vi-

bration of the diaphragm causing avariation of the resist-

ance of the circuit by varying the surface of the needle
in contact with the liquid. Bell in practicing his inven-

tion had employed a vessel containing mercury into

which dipped a cone-shaped electrode vibrated by the

diaphragm varying the extent of the surface of the cone
in contact with the mercury and thus varying the resis-

tance-of the circuit in which were included the cone and
the body of mercury. The variation of resistance was
thus due to the variation of the surface of contact be-

tween two electrodes, one of which was solid and the

other liquid.

It was at this stage of the art that Berliner appeared
and in a caveat filed in the Patent Office, April 14, 1877,

showed a telephone in which two solid electrodes were
employed in constant contact. One of the electrodes

was vibrated by the diaphragm to vary the surface of

contact between the two electrodes. Subsequently to

the filing of the caveat, on June 4. 1S77, Berliner filed

an application for a patent on a telephone in which a

diaphragm forming one terminal of the circuit was
adapted to vibrate between two contacts, one situated

upon the front and the other upon the rear of the dia-

phragm, the contacts being connected with the opposite

terminal of the circuit. The fact that Berliner thus

filed an application on a raake-and-break telephone in-

capable of "transmitting speech, after having shown in his

caveat a constant contact transmitter, is alleged to show
that he had not received successful results in the opera-

tion of the transmitter of the caveat and had abandoned
it for the double contact transmitter. The application

was afterward amended to show and claim the constant

ance of the electric circuit by the variation in pressure between
them caused by the vibrational movement of said sensitive
plate.

By reference to the quotation from the Bell patent it

will be observed that means are described for producing
an undulatory current by varying the electromotive force,

and means are also described for varying the resistance
of the circuit; the internal resistance of a battery by
raising and lowering the plates or by moving them to-

ward and from each other, and the external resistance

by varying the resistance between electrodes in constant
contact. As employed by Bell and by Gray, one of the
electrodes had been solid and the other liquid, the vari-

able pressure produced by the diaphragm resulting in

varying the surface contact of the electrodes and also

varying the length of the path through the liquid. The
cone electrode of Bell operated solely upon the variation

of the surface contact between the solid electrode and
the mercury electrode.

The • step which Berliner took was to replace the
mercury electrode of Bell by a solid electrode. In this

case as in that of Bell's transmitter, the variable pressure
produced by the vibration of the diaphragm varied the
extent of the surfaces of the two electrodes in contact,

and thereby varied the resistance, the greater the move-
ment of the diaphragm, the greater being the size of the

surface of contact. Edison and Hunnings also employed
solid electrodes, Edison employing a carbon electrode in

contact with a second electrode of carbon, platinum or

other material, while Hunnings employed a plurality of

electrodes of carbon in the form of small granules, the

extent of the contact surfaces between which was varied

by the vibration of the diaphragm.
The following is a tabulation of the different ways in
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contact feature, and upon this application the Berliner

patent of October 29, 1891, was granted.

About the time of the Berliner experiments, Edison
was developing his carbon transmitter, and subsequently
to the filing of the Berliner application a description of

bis invention was published on July 9, 1S77, in the Phil-

adelphia Press, and as it was after this, on August S,

1877, that the amendment was made to the Berliner ap-
plication erasing the double-contact feature and substi-

tuting the constant-contact feature, it is claimed that the

amendment was made to embody Edison's invention, and
this is one of the grounds on which the patent was at-

tacked. The Patent Office, however, held that Berliner
was entitled to the idea of two electrodes in constant
contact, while Edison was awarded broadly the feature

of employing carbon as an electrode. Edison's patents

on this feature were granted in 1S92, but as foreign pat-

ents had previously expired and as United States patents

previously patented in a foreign country expire with the

first expiring foreign patent, the Edison patents had
technically expired before they were granted, if such an
anomalous state of existence can be imagined.
Subsequently a patent was granted to Hunnings for a

telephone in which granular carbon was employed. This
patent has already expired with a foreign patent for the
same invention.

Thus, the only controlling patent on the transmitter
which has not expired is the Berliner patent, the claims
of which are as follows, and on their face cover all forms
of variable pressure transmitters:

1. The method of producing in a circuit electrical undula-
tions similar in form to sound waves, by causing the sound waves
to vary the pressure between electrodes in constant contact so as
to strengthen and weaken the contact and thereby increase and
decrease the resistance of the circuit, substantially as described.

2. An electric speaking telephone transmitter operated by
sound waves and consisting of a plate sensitive to said sound
waves, electrodes in constant contact with each other and form-
ing a part of a circuit which includes a battery or other source of
electric energy, and adapted to increase or decrease the resist-

which it had been proposed to produce undulatory cur-
rents at this time:

1. By varying the the electromotive force,

(a) By magnetic induction.

2. By varying the resistance.

(a) By varying the internal resistances.

(1) Distance between plates.

(2) Area of plates.

(b) By varying external resistance.

(1) One liquid and one solid electrode.

(a) Amount of liquid in circuit.

(b) Amount of surface of electrodes in con-
tact.

(2) Two solid electrodes.

(a) Amount of surface of electrodes in con-
tact.

It will be observed that all of these different ways of
producing the undulatory current were suggested by
Bell in his patent except the last, that of varying the
amount of surface of solid electrodes in contact.

The Berliner application was in the Patent Office 14
years, and this long delay, together with the fact that
the controlling claims granted at a time when the orig-

inal Bell patent was about to expire, were founded upon
an invention made but shortly after Bell's invention,
and the*fact that this second controlling patent would
practically double the telephone monopoly, led to the in-

stitution of a suit by the government to annul the pat-
ent on the ground that the applicant and his assignee,
the American Bell Telephone company, had been guilty
of fraud or misconduct in delaying the issuance of the
patent, and on the ground that the commissioner of pat-
ents had exceeded his powers in the granting of the pat-
ent. At the hearing other objections to the validity of

the patent were raised, but the Court of Appeals held
that these could properly come before the court only in

an infringement suit, and not in a suit by the govern-
ment to annul the patent for irregularity in the method
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of granting the patent The Court of Appeals held that

the facts attending the delay were not such as would lay

either fraud or misconduct at the door of the patentee or
his assignees, since the delay had been occasioned by the

rules and procedure of the Patent Office, and the court
held that the commissioner of patents had acted within
his powers in granting the patent. The case was ap-
pealed and has been argued before the Supreme Court.
Should this court find the patent to be irregular, the
controversy will be at an end. If the Supreme Court,
however, follows the decision of the Court of Appeals it

will declare the grant of the patent regular, and then
when an infringement suit is instituted all the objections

to the patent which are claimed to invalidate it, outside

of the question of irregularity in the grant, will be con-
sidered. Should the Supreme Court, however, choose
to consider all of the objections urged against the pat-

ent, its decision will terminate the controversy.

It may be interesting to consider what are some of

the defenses to the validity of the patent which would
thus arise in an infringment suit.

One of the defenses is that the constant-contact fea-

ture was not present in the Berliner application as origi-

nally filed, the application showing only the make-and-
break double-contact transmitter above referred to, and
that the constant-contact feature was interpolated into

the case only after the publication of Edison's constant-

contact carbon telephone. If this can be proven it will

of course invalidiate the Berliner patent.

Another defense is that the first claim of the Berliner

patent purporting to cover the method of producing an
undulalory current by varying the pressure between two
electrodes in constant-contact does not define a method
within the contemplation of the patent laws. It has
been held that a patentee is not only entitled to a patent

on the mechanism he may use for practicing his inven-

tion, but if an action or change of a chemical or elemen-
tal nature takes place he is also entitled to a claim for

the method. To be a proper and legal method claim, it

must occupy a somewhat difficultly defined position be-

tween two extremes; it must not be a claim for a prin-

ciple or law of nature, and it must not be for the mere
function or operation of a machine or mechanism. For
instance, had Henry or Faraday upon the discovery of

the law of magnetic induction claimed the method of

inducing an electric conductor in a circuit which con-

sists in varying the magnetic field to which the circuit

is subjected, the claim would have undoubtedly been
held void as claiming a principle or law of nature, since

FIGS. 4 AND 5. ACCUMULATORS IN FRENCH TELEGRAPHY.
THROW-OFF SWITCH FOR CHARGING AND DISCHARGING.

the claim is but the statement of the law of induction,

which is as absolute and independent in its invariable

action as the law of gravitation, which always acts in

one unchangeable manner regardless of human inter-

ference. Human agency may control the time of its ac-

tion, but not the nature of its action.

On the other hand, the method, for instance, of pro-

ducing a variable flow through a water pipe which con-

sists in continuously varying the port or opening in a

valve would not be a proper method claim, since it de-

scribes merely the mode of operation of a valve, that is,

the function of a mechanism. Likewise, the descrip-

tion of the operation of any particular mechanism for

varying the flow of a current along an electrical conduc-
tor would seem to be the description of the mode of op-
eration of the mechanism merely and not a proper
method claim. As an illustration of a proper method
claim lying between this Scylla of a principle or law of
nature and this Charybdis of a mode of operation of a
mechanism, may be cited the method claim of the origi-

nal Bell patent, which is as follows:

5. The method and apparatus for transmitting vocal or other
sounds telegraphically, as herein described, by causing electri-
cal undulations, similar in form to the vibrations of the air ac-
companying the said vocal or other sounds, substantially as set
forth.

This claim has been held by the Supreme Court to be
a proper method claim. It doss not define a law of
nature because human agency must intervene to make
the laws of force and the law of induction co-operate and
act in a particular manner different from that in which
they would act were they left to act uncontrolled. In
other words, human agency is an element of the process,

and thus the process is not a law of nature. On the
other hand, the method is not the description of the

mode of operation of a mechanism, since it can be con-
templated independently of any mechanism. It is one
of the tests of a legal process that it can be entertained
by the mind independent of any material agency or
mechanism for effecting it.

We have seen, however, that undulatory currents can
be produced, first, by varying the electromotive force of

a current, and second, by varying the resistance which
the current encounters. It will be noted that the

method of producing an undulatory current is a method
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which does not define a principle or law of nature, nor

does it define the mere operation of a mechanism, since

we can contemplate the varying of the electromotive

force of a current independently of any specific mechan-
ism for effecting such variation. Likewise, the method
of producing an undulatory current which consists in

varying the resistance to which the current is subjected

would seem to define a proper method. Both of these

methods are the invention of Bell and were disclosed in

his patent, so that he alone of the telephone inventors

was entitled to make these claims.

Had Bell drawn a claim to cover the method of pro-

ducing an undulatory current by moving a mass of mag-
netic metal toward and from the pole of an electro-

magnet, it would seem that the claim would not have
been a proper method claim, since it defines the mere
operation of a piece of mechanism, the only proper
method claim capable of being drawn upon this opera-

tion being that for varying the electromotive force. On
the same grounds it is contended that the method claim

of the Berliner patent which is drawn to the method of

producing undulations by varying the pressure between
electrodes in constant contact to vary the resistance, is

but a description of the operation of a mechanism, the

only proper method which can be drawn to the invention

being that relating to the varying of the resistance; but

this Berliner was not entitled to make, as it was disclosed

by Bell in his liquid transmitter.

It is further argued that even though the claim be ad-

mitted to a proper method claim, it defines the method,

of Bell's electrode transmitter, which shows means for

varying the resistance by varying the surface contact be-

tween two electrodes, which is the operation of the

Berliner electrodes.

It is also argued that the second claim of the Berliner

patent defining the mechanism defines the structure of

the Bell electrode transmitter which also varies the re-

sistance by the variation in pressure between the elec-

trodes, causing, as in the Berliner transmitter, a varia-

tion of the surface contact between the two electrodes.

It is also pointed out that the use of two solid electrodes

is not new with Berliner, these having been employed

by Reis, whose mechanical construction was the. same
as that of Berliner. In the use of his transmitter, how-
ever, Reis did not maintain the electrodes in constant
coatact, though without changing the construction, and
by the adjustment of a spring the Reis electrodes may
be maintained in constant contact and will transmit
speech. It is contended that the novelty in the solid-
electrode constant-contact resides in the use of Reis'
transmitter in accordance with the method of undula-
tions invented by Bell. Bell used a constant-contact
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THE TELEPHONE SITUATION.

transmitter having one liquid electrode, and the proba-
bility is that prior to Edison's discovery of the yielding
nature of carbon under pressure, speech had not been
satisfactorily transmitted by solid electrodes in constant
contact.

Another ground for the invalidity of the patent is that

a patent was granted to Berliner November 2, 1880,
No. 233,969, which is alleged to cover the same inven-

tion. After his experiments with the microphone trans-

mitter Berliner found that if an undulatory current be
passed through two electrodes in constant contact, the
electrodes will become charged as the current rises and
the electrodes will repel each other; as the current de-
creases the charges decrease and the electrodes move
together, du^ to the resiliency of the diaphragm. The
device thus acts as a telephone receiver. The mechan-
ical construction of the receiver is identical with that of

the transmitter, and the device can be used either as a
transmitter or as a receiver, accordingly as it is spoken
into, or as an undulatory current is passed through the
electrodes. This fact led Berliner to associate two of

the instruments at opposite eDds of a telephone line, so

that conversation could be carried on with the two in-

struments, the instrument at one end of the line being
used as a transmitter while that at the other was being
used as a receiver to transmit speech in one direction;

and when it was desired to transmit speech in the oppo-
site direction the instrument formerly used as a trans-

mitter was used as a receiver, and the instrument first

used as a receiver was now used as a transmitter. Each
of the instruments thus served in turn as a transmitter
and as a receiver. Claim 4 of this patent is as follows:

.\. A system of two or more telephone iustruments in electrical
connection with each other, each consisting of two or more poles
of an electrical circuit in contact one with another, either or
both poles of each instrument being connected with a vibratory
plate, so that any vibration which is made at one contact is re-

produced at the other, substantially as described.

This claim is not drawn to the receiver alone as are

the other claims of this patent, nor to the transmitter
alone as are the claims of the 1S91 patent, but to an as-

sociation of two instruments, each capable of two uses,

first, as a transmitter, and second, as a receiver. In

other words this claim covers an apparatus having two
functions, first, the transmission of speech, and second,

the reproduction of speech.

The Supreme Court has held (Miller vs. Eagle Manu-
facturing company, 151 U. S., 186) that where a patent

has been granted upon a certain structure having two
functions or modes of operation, a subsequent patent

upon the same structure, but claiming but one of the

functions, is invalid. The invention related to a pecu-
liarly shaped spring which acted upon a plow beam
when at a certain height to press the same into the

ground, while, when the beam was at a greater eleva-

tion, the spring served to support the beam in an ele-

vated position. The earlier patent claimed the spring

of the peculiar shape having the function of lifting the

plow beam and also the function of depressing the plow
beam, while the later patent claimed the same pecu-

liarly shaped spring having the lifting function alone.

It is argued that the earlier Berliner patent claims the

electrode transmitter having the function of transmitting

and of receiving speech, while the later patent of 1S91

claims precisely the same structure having the one func-

tion of transmitting speech. It is claimed that the Ber-

liner patents bear exactly the same relation to each

{Continued on page i2.f..~\



WESTERN ELECTRICIAN. February 27, 1897

fidence of those who participated in last week's sympo-

sium.

EVERY SATURDAY.

PUBLICATION OFFICES.'

Suite 510 Marquette Building, CHICAGO.

TELEPHONE, MAIN 1746.

Eastern Office: 108 Times Building, New York.

Trade Supplied by Western News Co.
COPYRIGHT.—Not only the title hut the entire contents of

each number of the Western Electrician are copyrighted.
This paper is entered uc the Chicago postotlice as mail matter
of the second class.

SUBSCRIPTION, in advance, postage prepaid, $3.00 for a
full year of 52 numbers; in clubs of four or more, $2.50, with free
extra copy for eight subscriptions; foreign countries, $5.00 a
year: simile conies. 10 cents. When change of address is re-

quested, the old address as well as the new should be given.

CORRESPONDENCE relating to electiicity or any of its

practical applications is cordially invited, and the co-operation
of anelectrical thinkers and workers earnestly desired. Clear,
concise, well written articles are especially welcome; and com-
munications, views, news items, local newspaper clippings, or
any information likely to interest electricians, will be thankfully
received and cheerfully acknowledged.

ADVERTISING—The Western' Electrician — the
~aly general electrical paper published in the West— thoroughly
covers a. territory excltifiice.li/ its own This is a claim
WHICH CAN HE MADE BY NO OTHER ELECTRICAL JOURNAL
in the United States. Electrical merchants and manufac
inters desiring western trade will appreciate the unequaled
value of this journal as an advertising medium in its special
field. Advertising rates are moderate, and will he furnished on
application.

HIGH WATER MARK
CIRCULATION, 16,630.

CONTENTS OF THIS NUMBER.
PAGE.

Power Plant at Armour Institute of Technology. Illus-

trated 115. i'6

Street Railways and the Illinois Legislature 116

Telephone News from the Northwest 116, 117

Accumulators in French Telegraphy Illustrated. .. 117, 118, 119

Municipal Ownership Voted Down in Charlotte, Mich... 117, 11S

The Telephone Situation. By W. Clyde Jones. Illustrated.

(Chicago Electrical association) 118, 119, 124

Editorial 120

Barrett Still in a Corner 121

Litigation Over Car Heating Apparatus 121

Searchlight in Mimic Warfare 121

Ameriaan Institute of Electrical Engineers 121

Steam Railroads and Electric Motors 121

Chicago Electrical Men's Dinner.". 121

Northwestern Alumni of the Massachusetts Institute of

Technology 121

Insurance as Affected by Electrical Construction. By George

S. McLaren. Discussion. (Northwestern Electrical associ-

ation) 122, 123

Municipal Ownership a Public Misfortune 123

Incandescent Lamps. By Franklin S. Terry. (Northwest-

ern Electrical association) 123. 124

Galvanic Plating of Aluminum 124

Ball Side-crank Medium-speed Engine. Illustrated 125

Chicago Gas and Gasoline Engines. Illustrated 125

What Becomes of Old Copper Wire 125

Bryant Bug Cut-out. Illustrated 125

Fairies Lamp Holder. Illustrated 125

Garlock "Duo" Packing. Illustrated 125

New Automatic Motor Starter and Quick-acting Switch.

Illustrated 126

Exhibition in New South Wales 126

DEPARTMENTS.
Correspondence 127

Electric Lighting 127

Trade News 127, 128

Business 12S

Illustrated Electrical Patent Record 128

If the meeting of electrical men at the Union League

Club in Chicago last week accomplished nothing more

than to bring them together in social intercourse once

more, it would have fulfilled a good purpose, but it did

more. It demonstrated that there was a better feeling

among those in position to judge the present con-

dition of business and the outlook for trade. Ad-

mittedly there is noticeable improvement ; there

has been a change in the right direction. Conserv-

ative men do not anticipate a boom, but they look for a

gradual and natural increase in trade corresponding to

the revival in other lines. While it is true, as stated by

one speaker at the banquet, that the electrical business is

comparatively a n**w industry and had not the accumu-
lated profits of years to fall back upon when the hard

times came, as was the case in other lines of trade, it is

also a fact that it has the advantage of a comparatively un-

developed field to offer as inducement for those who are in

position to take advantage of the situation, and that the

public at large is only just awakening to a realization of

the many uses to which electric current can be put.

After the struggle of the last three years it was really a

positive relief to note the hopefulness and renewed con-

No better indication of the tendency of the times can

be desired than the expression of unqualified approval on

the part of the New York, New Haven & Hartford Rail-

road company, through its president, of the practicabil-

ity and advantages of electric motors as a substitute for

steam locomotives. Mr. Clark's recital last week before

the legislative committee on railroads at Hartford of the

experience of the Consolidated company confirms all

that has been said in this journal about the experiments

that have been conducted upon that system. It appears

that the actual results obtained were far more satisfac-

tory than the company had reason to expect from the

representations of the electrical engineers who were con-

sulted upon the subject. The experiments determined

that higher speed could be attained with electric motors

than with steam locomotives, that electricity was

capable of doing satisfactory work where the require-

ments were exceptionally exacting, that it was far more

economical and that it was thoroughly reliable. The

management realizes that the time has arrived when

steam railroad companies must tak,e up this problem

seriously and make use of this factor in modern rail-

roading. President Clark says: "Our locomotives may

go into the scrap heap, as the old stage coaches had to

go. We must keep up with the times or else we shall

be left in the rear."

Magnanimity is not a characteristic feature of the

policy of the American Bell Telephone company. That

corporation has been conducted upon strict business

principles throughout its career, and we cannot at this

time recall anything in its history that would indicate

that the management was influenced by sentiment or

generous impulse. The saying that it is hard to teach

an old dog new tricks applies to this situation. The
company will not relinquish any advantage that it may

possess in the ownership of the Berliner patent, and in

spite of the conditions and circumstances mentioned by

Mr. Jones in his paper on "The Telephone Situation,"

there is not the remotest possibility of the company pur-

suing any other policy than that which it has followed

since its formation.

In spite of these facts it may not be amiss to consider

whether the managemsntof the American Bell Telephone

company or any other corporation similarly situated

would be justified in pursuing any other course even

though it might be disposed to do so. In the first place the

responsibility of adopting such a policy without the unan-

imous approval of the stockholders would involve a grave

legal question. Then, too, the rightsof companies operat-

ing under licenses from the parentcompany would have to

be considered. There can be no question that much of

the capital invested by residents of the localities in which

local exchanges are operated was attracted because of

the supposed impregnable position of the parentcompany

on the question of patents. Would the parent company

be justified' in relinquishing any advantage that might

affect the value of these local secuiities?

Considered as abroad question of public policy there

can be but one opinion, and that is that the American

Bell Telephone company has already enjoyed all the

protection under the patent laws that it is justly entitled

to or that the spirit of our institutions intended that they

should confer, but the letter of the law is such that it

may extend the term of these privileges still longer,

and if this be true no one can reasonably expect other

than the most exacting demands of the corporation thus

favored.

Three bills were introduced in the Legislature of Illi-

nois last week providing for the regulation of the street

railway companies of the state, which have attracted a

great deal of attention and provoked much adverse criti-

cism, yet they are the natural result of the conditions

that prevail throughout the state, especially in the larger,

cities.

One of these measures authorizes the creation of a

state board of railroad commissioners, and defines the

powers and duties of that body. In some respects it re-

sembles the act under which a similar body was created

in New York several years ago, which, it must be

confessed, has not proved entirely satisfactory to the

people or the corporations, and yet has done much to

merit approval. The second bill proposes the extension,

for a period of 40 years, of ordinances under which es-

tablished street railway companies are now operating

subject to certain regulations and restrictions. The
last measure imposes a three per cent, tax upon the

gross receipts of all street railway properties in lieu of

other taxes to which the corporations would be otherwise

subject, excepting a reasonable license fee for each car

operated, which shall be determined by the local govern-

ment.

The chief objections to these bills are the unusual

powers conferred upun the commission, which it is ad-

mitted will effectually enable it to prohibit competition

where it sees fit, and the extension of existing fran-

chises, which will dispose of the movement for reduced

street railway fares. No doubt these features commend
the proposed bills to the favor of the street railway com-

panies, as they would afford a simple solution of the

grave problems now confronting them. It is admitted

that one of the greatest menaces to the value of street

railway properties at this time is the danger that is con-

stantly confronting the companies of having franchises

granted corporations that are formed merely for the pur-

pose of being bought out. Another movement that has

had a tendency to shake the faith of investors in street

railway securities is the agitation for reduced fares. It

must be acknowledged even by those who favor such a

scheme that the plan of reducing the price of transpor-

tation on surface roads 20 to 40 per cent, is a serious

problem, and that the claim that such a policy will cor-

respondingly increase the number of passengers and

thus recompense the company is based largely on con-

jecture.

Reports from every part of the country indicate that

the action of the Northwestern Electrical association

upon the subject of "Municipal Ownership" has at-

tracted more attention than is usually given the views of

organizations of this character upon such questions. It

is evident from the tone and character of the present

discussion that while the subject is one of profound in-

terest to the great mass of taxpayers, there is a vast deal

of misinformation in the public mind which, evidently, it

is not the intention of "city electricians" to dispel. No
difficulty should be experienced in explaining this con-

dition of affairs. These gentlemen naturally seek to

perpetuate and extend their influence, and a more

promising field than that opened up by the prospect of

municipal ownership of lighting and railway plants is

hardly imaginable. Investigation will show that these

public officials are much more accomplished politicians

than electricians, and that by reason of their inexperience

in engineering work and their lack of training in sound

business principles they are really incompetent to con-

duct lighting and railway projects or similar enterprises

upon a large plan. It should be remembered that most

of them are old-fashioned telegraph operators who se-

cured appointment when the fire-alarm system was the

only branch of the city service that employed electricity,

and as their attention since that time has been occupied

largely in their efforts to retain their positions, they have

made little progress in the acquirement of electrical

knowledge and have not begun to keep up with the devel-

opment of the art. These are plain facts about the class

of public officials known as "city electricians." There

may be exceptions, doubtless there are, and we sin-

cerely wish there were more; but it is safe to say that

there are very few officials of this class who would be

entrusted ty a private corporation with the management

of an extensive lighting or street railway system.

Why then should cities repose this trust in them and

place the community at their mercy? If the question

could be fully explained to the people there would be no

danger of action favorable to municipal control being

taken, but the public does not comprehend the full sig-

nificance of the movement. These men are active and

aggressive, they exploit their ideas in newspaper inter-

views and display a tenderness for the dear public that

is really touching. But the fact remains thaL they are

personally interested in the success of the movement,

which is the true explanation of their solicitude.

Those who realize the danger of this movement to

established interests should be equally active in offset-

ting the mischief that these politicians are constantly

working. The best way to do this is through organized

movements systematically conducted. The plans of the

Northwestern Electrical association are eminently prac-

tical, and if they can be put into execution there will

certainly be a revulsion of feeling. This is, of course,

the reason why "city electricians," East and West, are

criticising the action of the association so severely. The
National Electric Light association and the American

Street Railway association are interested in this move-
ment; they have been similarly engaged for some time.

Why would it not be a good plan for these organizations to

combine their resources and join in a common movement;
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Barrett Still in a Corner.
Another week has passed and John P. Barrett has

made no attempt to satisfactorily explain his action

in awarding the contract for fire-alarm boxes for the

city of Chicago at a price $4,125 in excess of that of

the United States company for boxes that were pro-

nounced by competent experts to be in every way

equal to the Gamewell apparatus selected. Barrett

has displayed considerable activity, however, in abus-

ing those who have exposed the methods of his de-

partment, and in misrepresenting the facts in the

case. He has, nevertheless, failed in his effort to di-

vert the investigation from its original course. The

insurance men persist in their demands that the

changes suggested by the Record commissioners be

embodied in the new boxes. Barrett, of course, ob-

jects to this because it will be official recognition of

the commissioners' report and an acknowledgment that

the boxes were faulty in design and construction.

Then, too, the reports from other cities upon the ques-

tion of price confirm the charge that Chicago is pay-

ing $100 for the same type of box that other cities

purchase for $50.

Litigation Over Car Heating Apparatus.

On February 15th in the United States Circuit Court

at Utica, Judge Coxe handed down a decision in favor

of the American Electric Heating corporation as against

the Consolidated Car Heating company of Albany. The
title of this suit was the Dewey Electric Heating com-

pany vs. the Albany Railway company. The former is

owned by the American Electric Heating corporation

and the latter uses the Consolidated Car company's

heaters. The object of the suit was to prevent the use

of a switch in combination with electric heaters for

varying the amount of heat in cars as covered by patent

No. 464,247, granted to Mark W. Dewey, December 1,

1891, for "Improvement in Electric Heating Apparatus."

In granting the decree Judge Coxe said: "The inven-

tion consists in combining any desired number of dis-

tinct sections, each complete in itself, adapted to be con-

nected with the supply conductors in series, in multi-

ple arc, or in multiple series with a switch for control-

ling these connections, and an indicator operated by the

movement of the switch to show how the connections

stand." * * * "Matters relating merely to form and

location are not ths essence of the invention." *

"The defendant's combination operates in substantially

the same manner and accomplishes the same result as

the combination of the claim."

This is considered an important victory by the Ameri-

can Electric Heating corporation, as it affects many in-

stallations made by the Consolidated company as well as

those of others using a combination switch to vary the

heat.

Searchlight in Mimic Warfare.

On February 12th the dynamite cruiser Vesuvius

made five unsuccessful attempts to run the blockade at

Charleston, S. C. The conditions were exactly reversed

from those of Friday night, as the air was free from fog

or mist, and the searchlights worked perfectly. For a

stretch of nine miles the waters of the Atlantic in front

of Charleston harbor bristled with floating forts, and

gleamed with the restless arrows of dozens of search-

lights. The line was established at seven o'clock and

the Vesuvius was sent out to sea. The searchlights be-

gan at once to play over the waters. It was about 7:33

when a light from the Maine stopped in its wanderings

and streamed long and steadily upon one spot. The

cause was soon known. She had caught the Vesuvius.

A red and green signal told the tale, and the lights of

the fleet, turned upon the spot, brought the white hull of

the cruiser into full view. The Vesuvius put up her

lights fore and aft and went to sea again for another

trial. The next time she got past the line and was

nearly out of danger when the light of the Amphitrite

caught her. Three other attempts were made, and

each time the blockade runner was quickly caught.

rounding Them." The discussion was participated in

by Messrs. Kennelly, Colby, VVolcott, Sheldon, Wirt
and Burnett.

At the meeting of the executive committee in the

afternoon, the following-named associate members were

elected: Albert W. Brown, New York, N. Y.; Alva C.

Dinkey, Munhall, Pa ; Budd Frankenfield. Madison,

Wis.; Wm. Howe Ripley, New York, NY; Edward
B. Rosa, Middletown, Conn.; Christopher Van Deven-

ter, New York, N. Y.; George K. Woodworth, Hagers-

town, Md.
The following-named associate members were trans-

ferred to full membership: Philip Dawson, London,

England; Lucius T. Gibbs, Milwaukee, Wis.; Frank
J.

Sprague, New York, N. Y. ; Edward Andrew Leslie,

New York, N. Y.

American Institute of Electrical En-
gineers.

At the meeting of the Institute held in New York on

February 17th, 75 members and guests were present.

A paper was read by John W. Howell on "Conductivity

of Incandescent Carbon Filaments and of the Space Sur-

Steam Railroads and Electric Motors.
Charles P. Clark, president of the New York, New

Haven & Hartford Railroad company, appeared before

the legislative committee on railroads at Hartford on

February 16th on behalf of the Consolidated company in

its warfare upon electric railway interests. He related

the experience of the Consolidated company in the intro-

duction of electric motors on the Nantasket Beach line,

the extension of the experimental road and the adoption

of the third-rail system- all of which had been attended

by singular success. He predicted that the locomotives

now employed by steam roads would find their way to

the scrap-heap and be replaced by electric motors. This

prediction was based upon the experience of the Con-

solidated company. Concerning the plan of extending

street railways and connecting the lines of different

towns throughout New England into a network of roads,

President Clark said:

Now a word about the New England road and about
this particular business. If New Britain and Hartford
were all that were involved in this question, there would
have been no building at Berlin. Hartford has 70,000
people. New Britain has, say, 25,000, but the business
between New Britain and Hartford we know is 350,000
people a year That is hardly enough to maintain a
power plant and all that it involves It is the first in

this part of the state, although it is number three. It is

an experiment in the line of the duty and obligation of

steam railroads to serve the public better by frequent
communication by carservice than by train service. The
power house is located where the third rail can go to

Middletown, to Meriden, run the entire street railroad

of Meriden, go up to New Britain, west to Plainville,

we know not how far. The transmission of power by
the third rail has gone farther than the electricians

thought. How far it will answer without commercial
loss nobody yet can tell. But the investment is not a
large one. A power house costs the same whether put
up by a street railroad or a steam railroad. The charges
that have been paid by the steam railroad for lighting its

different stations, when the lighting is done as an inci-

dent from thissame power, will pay the interest upon it.

Two motor cars, of which there are eight times as many
idle all the winter, owned by our road, will give a 15-

minute service between New Britain and Hartford. If

the petitioners wish to go on and construct their road, I

want them to understand exactly what they "are experi-

menting with, but the greatest of all questions is whether
this house-to-house business done by lines through the

streets or frequent traffic is most desired by the public.

I am president of the New England as well as the

New Haven road. But I do not appear because we
simply do not want these charters granted. The gentle-

men should understand what they are to meet. It will

go down in the future, if I do not fail in my prediction,

that at Hartford in the state of Connecticut was con-

structed the first practical demonstration of the subor-

dination of electricity to the standard steam road. In-

stead of having six, eight or 10 trains a day, all the New
England roads could afford to run, we may develop a

service and a traffic of 10 times that. The business

may not want to come by us; it may want to go by the other

line, but we shall learn whether it is any use anywhere to

proceed farther with these investments and make these

constructions, which are infinitely cheaper than build-

ing a new railroad, and which, where there is a suffi-

cient volume of business, is undoubtedly practicable

and profitable for steam railroads. It is in that spirit

that we proceed to lay this third rail. It is with the

same interest and with the same views that the man-
agers of these properties have endeavored to serve the

public by an expense of millions of dollars in creating

additional facilities within the last 10 years.

We do not like this parallel scheme, we do not want
it, but if it is carried forward it will remain for the pub-
lic to determine by their use whether it U worth while

for steam roads to make further developments. All the

machinery from Berlin can be transferred to a location

where the road now does a business of 4.500,000 instead

of 350,000 passengers a year, and all the possibility of

loss to the New Haven road will be the transference of

these generators to that point.

Chicago Electrical Men's Dinner.
An enjoyable evening was passed by the electrical

men of Chicago at the Union League Club on February
17th. Dinner was served in the tower room, and the

table was arranged in the form of an incandescent lamp.

The following-named gentlemen attended: B.
J, Ar-

nold, F. B. Badt, W. E. Baker, Charles H. Besley,
J.

R. Chapman, Thomas H. Creden, A. B. Chandler, Max
Eichberg, Dr. Elisha Gray, Charles E. Gregory, W. L.

Githens, Angus S Hibbard, W. S. Hine, Samuel In-

sull, Martin
J.

Insull, A L. Ide, W. A. Jackson, W. A.

Kreidler, W.
J. Lloyd, S. J Larned. Charles Munson,

John B. O'Hara, Charles T. Page, R E. Richardson,

B. E. Sunny, Frederick Stevenson, C. H. Sewall, A. S.

Terry, Henry S. Towle, A. D. Wheeler,
J B. Wallace.

In addition to those mentioned the following-named

gentlemen had accepted invitations, but were prevented

at the last minute from appearing at the banquet:

Charles A. Brown. F. G. Beach, William G. Beale,

Frank B Donahoe, William H McKinlock, R. K Rock-

well,
J.

E. Zeublin, F. S. Gorton

Dr. Gray, whose claim to seniority was generally ad-

mitted, presided, and as usual performed the duties of

toastmaster in a very agreeable and acceptable manner.

No set speeches had been prepared for the occasion, but

the chairman succeeded in bringing out some excellent

after-dinner speakers.

An amusing incident of the evening was the ringing

of several large electric bells which had been arranged un-

der the table for the occasion. The first allusion to the ten-

der years of the industry represented by the assembled gen-

tlemen brought forth such a din of noises from hidden

sources that the speaker was startled and the company con-

vulsed with laughter. The alarm was sounded every time

during the evening that reference was made to the "in-

fant." Exception was made in the case of the telephone

men, however, upon the request of Mr. Hibbard, who
explained that the constant ringing of bells disconcerted

them, as it revived unpleasant memories of the days

when the sound of a bell meant that a subscriber had a

complaint to make.

It seemed to be the general opinion that an improve-

ment in the electrical business world was already notice-

able and that the prospect was much more encouraging

than it has been at any time since the hard times set in.

An air of relief pervaded the assembly and the com-

pany seemed to be in exceedingly good spirits. It was

agreed that the idea of having an occasional dinner of

this kind was an excellent scheme, as it tended to pro-

mote friendly relations between representatives of all

branches of the business, and it was determined to hold

another banquet on the second Wednesday of May. A
proposition to have the affair conducted under the direc-

tion of F. B. Badt was received with universal approval.

The arrangements for the dinner on last Wednesday even-

ing were made by Prof. Badt. and the company passed

a special vote of thanks to him and his associates, Messrs.

Sunny, Brown, Insull, McKinlock and Hibbard, who
comprised the banquet committee.

The Electric Light company at Coon Rapids, Iowa,

will furnish six street lights for one month for S2 per

light. They are to be 32 candle power.

Northwestern Alumni of the Massachu-
setts Institute of Technology.

On the evening of February 20th the annual dinner of

the Northwestern Association of the Alumni of the

Massachusetts Institute of Technology was held at the

Technical Club, Chicago. Over 60 members were pres-

ent, and seven states were represented. The election of

officers resulted as follows: President, B. R. T. Collins,

'88; vice-president, R. H. Pierce, '85; secretary and

treasurer, E. M. Hagar, '93; executive committee,

H. H. Cutter, 'Si; Solomon Sturges, 'S7; John L. Short-

all, 'S7, and Louis A. Ferguson, 'SS. Frank Wells, the

retiring president, began the speech-making, and intro-

duced the guest of the evening, Prof. Robert H. Rich-

ards of the Institute, who had been in Chicago at the

annual meeting of the American Institute of Mining

Engineers.

Prof. Richards paid a feeling tribute to the late Gen.

Francis A. Walker, and a silent toast to the memory of

the deceased president of the Institute was drunk at the

conclusion of Prof. Richards' speech. Other speeches

and addresses were delivered as follows. L. A. Fergu-

son. "Electricity Direct from Coal;" R. H. Pierce,

"Diffusion of Light;" S. D. Flood, "The New South and

Its Future;" J. A. Carney, 'The Etching Process as Ap-

plied to the Inspection of Iron and Steei;" Solomon

Sturges. "My Career at 'Tech';" M. L. Cooley. "The

Class of 'S7;" R. A. Shailer, "The Successful Engineer;"

Dr. R. W. Hardon, "Medical Engineering;" Severance

Burrage, "The Hoosier Schoolmaster." A zither solo

was played by R. H. Richardson.
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Insurance as Affected by Electrical

Construction. 1

By George S. McLaren.

Td giving a paper on electricity, as viewed from an in-

surance standpoint, I desire briefly to discuss the posi-

tion taken by the underwriters in regard to its use and

to mention a few of the greatest dangers to be avoided.

Immediately insurance is suggested as a subject, either

for conversation or as the topic of a paper, there arises

a loud and prolonged wail against these grinding, far-

reaching monopolists. Wm.
J.

Bryan's most vivid pic-

ture of a gold-bug hardly equals the image that is im-

printed on the minds of many business men when they

think of insurance companies; and the trouble is right

here

;

We do not consider that about ninety-nine percent, of

the business populati >n of this world are in business to

make money, few of us keeping occupied just for the love

of work. The central station agent does not force cur-

rent through streets and stores just to illuminate his

town; he expects some financial return for his labors.

The merchant does not use electric lights because he

wishes to encourage their use, or just to increase the

sales of some supply man, but because by employing

those lights he can better display his goods, advertise in

his show-windows and see to do his work. Even the

manufacturers and dealers in electrical supplies dispose

of their goods that they may reap some profit by the

sale. And, though it may appear strange to many peo-

ple, fire insurance companies are also in business to

make money, and not simply to pay losses and prevent

merchants from failing.

The trouble with us all is that each thinks everyone

else is making too much money and that he is making too

little.

Now each and every energetic business concern is try-

ing to protect its business in all possible ways; by in-

creasing its trade as much as seems advisable, by send-

ing out agents to look after its business and by making
as large a profit as possible on its sales. The insurance

companies do the same as any commercial house. They
try to write a large number of risks, and, probably owing
to the peculiar nature of- their business, they protect it

more than any other organization.

Why, then, should the underwriters receive so much
opposition 10 their work 5 Why not aid them in making
their losses as small as possible, and in that way make
them better able to give you low rates of insurance?

It is for these reasons that insurance companies have
organized an electrical inspection department, trusting

that by so doing they will benefit the insured and there-

fore better protect themselves.

It seems to me that the more insurance companies in-

sist upon good, practical, safe wiring and use of electri-

cal apparatus, the better it will be for the central station

owners, the supply men and all concerned.

Let us take first the benefit to the station owner of a

careful inspection of electrical equipments. When a

building is being wired he Joes not have to keep a man
constantly watching the work to see that it is done cor-

rectly, but when the time comes to connect the installa-

tion to his system, he simply inquires if the work has

been approved by the underwriters, and upon an affirm-

ative reply, the connection is made; but that is only

the beginning. He knows that the building is inspected

every so often, he knows that there is someone constantly

on the lookout for trouble and defects over his entire

system, and even watching the work of his own men. and
many a leak and many a cause for serious trouble is

brought to the notice of station owners by insurance in-

spectors.

And how evident it is to us all that the less trouble

there is on an electrical system the cheaper it can run.

If the mains and branches throughout the building are

large enough to amply carry the current, and if there is

no leak in the insulation, you can certainly furnish

cheaper and more satisfactory light.

Then again the person erecting a building receives a

great benefit from the underwriters in the electrical

line as well as in many others. He knows in the first

place that there will be no danger from the wiring, and
that the work will be done according to the most ap-

proved ideas. He has, gratis, someone who watches his

contractors and their workmen, and who is constantly

looking out for his interests, and he always has the sat-

isfaction of knowing his equipment is thoroughly sur-

veyed at least once a year.

Even the supply man and the contractor (provided
they sell good material and do good , careful work ) are aided
by the insurance companies, for the underwriters are
always ready to recommend the best goods and the most
reliable workmen.

Instead, however, of taking this view, many lighting
companies try to furnish current to as many customers
as they possibly can, and seem to base their probable
profits by the number of lights on their system, instead
of upon the actual cost of operating those lights. The
company that takes on its system all sorts of equip-
ments, composed of all kinds of absurd wiring, is not
the company that will in the end make money; neither
will the supply man who sells poor material or the con-
tractor who does careless work profit in the long run.
And here I would like to ask if, as an association, we
cannot do something to raise the standard of electrical
work and electrical workers. Why should there not be
as severe a law in regard to the efficiency of electrical
workers as there is concerning plumbers? Why should
contractors be allowed to hire small boys to do a man's
work? There is not one out of 20 of the boys (aged
from 12 to 17 years) employed by electrical contractors

1. Read before the Northwestern Electrical association, Mil-
waukee, January 22, 1S97.

who knows how to correctly make, solder and tape a

joint, connect up simple apparatus, or even bore holes

for bushings, not to mention not understanding the

theory of what he is doing. Why should we not en-

courage the employment of good, reliable men instead of

cheap, irresponsible labor?

I would now like to mention a few of the greatest

dangers to be avoided in electrical construction work.

Aside from the use of good material, if common sense

were used to a greater degree in wiring, there would be
little trouble. Many people consider that the greatest

danger to be avoided is the possibility of a direct short-

circuit. I do not believe this is true, for it has been
my experience that short-circuits almost invariably take

care of themselves by immediately blowing a fuse or

melting one of the wires and thus cutting off the cur-

rent.

More important points in wiring are the correct lo-

cation of fuses, the grounding of wires the wiring of

fixtures, the use of flexible cord, and the placing of in-

flammable material near electrical apparatus. Let us

discuss them briefly in the order mentioned.
Cut-outs should be centrally located, of easy access,

and entirely separated from inflammable material. They
should never be scattered promiscuously throughout a

building. Why there should be a desire to place cut-

outs in the rear of shelves, where goods are sure to be

placed against them, or between floors, or some such

ridiculous place, I could never understand Then
where a wooden cabinet is used to hold cut-outs you
will often see the back and sides of the cabinet lined

with asbestos, while the door, which closes almost
against the fuse, is left bare. I do not believe in even
placing fuses in the canopies of fixtures or in rosettes

for cord drops, especially in damp places.

Slow leaks and the grounding of wires on gas and
other pipes cause a considerable loss each year. It is

because the current consumed by these leaks is small

but constant that there is so much danger in them.

They do not take sufficient current to blow a fuse; but,

instead, either form an arc or slowly work on the sur-

rounding substance until they have become thoroughly

charred and at last ignited.

Fixture work is an important branch of electrical wir-

ing, and should receive more attention than is generally

given to it. I have as yet failed to find an entirely

satisfactory wire and insulation for this class of work.

If some manufacturer would introduce an insulation of

small diameter which could not be easily cut and was
still moisture-proof, it would find a ready market.

The fixture men should use more care that all burrs

are removed from the fixture stems; that the insulation

is not peeled from the wire by drawing it through the

fixture, and that their joints are correctly made.
The use of flexible cord in electrical wiring is a

matter of much concern to the underwriters. The
number of fires caused by its use is surprising. We
are now advocating the use of a cord with a solid rubber
insulation of at least aK of an inch in thickness, which
in turn shall be covered by a braid.

The principal trouble with cords occurs in show-
windows and in draping designs in stores. Electric

lights certainly look very pretty peeping out from under
a mass of cotton-batting or from a pile of ribbons, but

that such use of them is dangerous few seem to realize.

The danger arises from three sources: First, the cord

may become damp or may be pierced by a pin or nail,

or may even have a defective strand, so that it will be
short-circuited or heated and catch fire. Second, the

brass lamp sockets are not always in perfect order, or

the cord attached to the binding screw may have a pro-

jecting fiber because the man who connected it was in

too much of a hurry to solder the ends. In either case

the socket becomes heated or burned out and the mate-
rial touching it catches fire. For this reason it is best to

use porcelain sockets in show-windows, theaters, etc.

Third, the glass bulb of the lamp is liable to rest against

some material which is ignited by the heat of the glass.

Here I would like to read from a few experiments on the

heating effects of lamps. A 16 candle power Edison
lamp was screwed into a porcelain socket and lighted by
the use of a 112 volt current, the lamp taking 48
amperes. The temperature of the room was taken and
found to be 22 Cent. Different materials were then

placed over and against the glass bulb, with the follow-

ing results:

White tissue paper began to smoke after 3'^ minutes,

at a temperature of 6o° Cent., and after six minutes at

a temperature of 90 it burst into flame. Yellow woolen
cloth smoked some after 8y2 minutes at a temperature of

1000, but did not flame. It was badly charred, however.
About the same result was reached upon using a mixture
of cotton and wool. Black all-woolen cloth with a 32
candle power lamp, using 92 amperes, smoked freely at

two minutes. After five minutes ioo° was reached,

and at eight minutes 150 ,
when the cloth burned. The

same was tried with black all-silk goods, which, at 150 in

seven minutes, only charred and fell to pieces without
flaming. Cotton batting, with a 16 candle power lamp,
smoked in two minutes at 70 , and in eight minutes, at

150 , it burst into flame.

A fire occurred very recently in one of our stores

which is worth mentioning here. A bunch light com-
posed of eight lamps and attached by a cord was placed on
a pine box in such a position that two of the glass bulbs
rested on the wood, and the current was turned on. In

15 minutes the box was in flames.

There are many more points in the use of electrical

apparatus which cause trouble and which might be
brought up for discussion, but I think four-fifths of the
electrical fires originate from those mentioned.

In closing I would like to speak of the actual insur-
ance of buildings and the effect electrical wiring and

apparatus bear on the "make-up" of their rates. To
explain more fully I will briefly give an outline of how
rates on buildings are determined. First, please under-
stand that buildings are not rated by any mere guess-
work; they are compiled by carefully consulted, accu-
rate tables, which have been deduced from statistics

taken of all fire losses that have occurred for many years.

To illustrate this, the basis rate on a four-story build-

ing, whose area is not over 3,000 square feet, is 55 cents.

If the building has a larger area, we add five cents for

each 1,500 square feet or fraction thereof. If the
building has deficient walls five cents is added for

each story where they are deficient. Ten cents is

added for a shingle roof and five cents for wooden cor-

nices. For skylights, well holes and stairways we add
five cents each, and for elevators 10 cents. Adjoining
buildings cause an exposure rate of from five to 20 cents
or even higher, to be added. To all this is added a rate

for the occupancy. Then the improvements on the risk

are considered. Ten cents is taken off for electrical

alarm connected with fire department, five cents for com-
bined standpipe and ladder, 10 cents for automatic
hatchways, 20 cents for watchman and clock, etc. The
deficit rates are then added and from them is deducted
the sum of the amounts taken off for improvements.
The result is the rate charged.
As electricity is comparatively a new feature in insur-

ance, there are comparatively few statistics in regard to

losses from its use, so it would be almost impossible to

state how much increase should be added to the rate on a
risk where, for illustration, weatherproof wire is used
instead of the best grade of rubber insulation, or when
no spark arresters are placed on the arc lights. More-
over it would necessitate large tables and considerable
trouble to add or deduct very small percentages from a
risk for every defect or improvement in electrical appa-
ratus, therefore it has seemed best to have a standard or
set of requirements governing all electrical equipments
and to require that this standard be strictly enforced.
Where it is not carried out the insurance is canceled.
There are a few exceptions to this rule, viz., where the
general condition of the plant is not good a decided in-

crease is sometimes added instead of the whole insurance
being canceled. This more frequently is done in

smaller towns than in larger cities. Then where a 500
volt current from the trolley wire is used one per cent,
is added to the regular rate.

Discussion.

F. A. Copeland, La Crosse: We had occasion to

wire a government building in La Crosse last year, and
the government electrician specified particularly that
the cut-outs should be placed in a canopy.
Mr. McLaren: I believe the correct place for cut-

outs is in a properly made cabinet, so arranged that you
can tell just where a difficulty lies in case one arises.

F. C. McMaster of Chicago;. I would like informa-
tion on the subject of having the construction men pass
an examination such as is required of plumbers. I

think it would help all the central station men, and
would help the supply men in handling their goods if

some such rule were to go through, because a majority
of the worst work is done by irresponsible people, and
if we could get rid of those irresponsible people in the
electric business we would be able to sell a higher grade
of goods all around and get our money for them.
Mr. McLaren : The only way to get at that would be

for us as an association to try to get an act passed by
the Legislature requiring an examination for all electri-

cal workers. Only those who pass such examination
will be qualified to install electrical equipment. I think
that you would find that the contractors throughout the
state would be willing to agree to that too.

George L. Thayer: The insurance inspectors of the
eastern district of Iowa last year sent a man out on a

tour of education. He proposed an ordinance for adop-
tion by city councils, which provided that all contractors
doing wiring should take out a license and should pay
a fee of $20 a year for their licenses; and there were
several schemes for the examination of the contractors.
It depended upon the size of the town and the amount
of wiring done. Through the adoption of that scheme
they are getting a better system of wiring done through-
out the territory.

H. L. Doherty of Madison: That may be a very
nice thing for the insurance companies, but it certainly
curtails the rights of central stations. The central sta-

tion as it now stands, can have the work done by any-
one and can protect themselves. If they do not want
poor work done, especially when there is only one cen-
tral station in a town, by requiring that certain conditions

be complied with to have their approval of the work,
they can insure good work being done. Almost every
gas company around the country has its set of rules, and
very often they post the names of gas fitters who can do
the work, and if a man does not live up to the specifica-

tions they refuse to turn on the gas, or at least withold
their approval from the work. Every specification in a
great many cities, for buildings, is drawn up to be sub-
ject to the approval of the inspector of the gas company.
When the thing is put in the hands of the council, the
man who does the inspecting is very apt to be a politi-

cian, and we have all had some experience with poli-

ticians

Mr. Dee-ell: It seems to me it would not be a very
difficult matter to make reasonable regulations in that
respect. I notice in Sheboygan, and I suppose it is so
everywhere else, that the water companies, for instance,
have regulations which are very simple and very effect-

ive. The plumbers are required to get a license from
them and not from the city, nor from the state, nor
from anybody else except the water company. The
water company owns the pipes that are laid through the
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town, just the same as the central station company owns
the wires that supply current through the town.
Plumbers are required to get a license from the com-
pany, and they are not allowed to make connections to

any pipes without permit. The only interest the light-

ing companies have is to see that the wiring is properly
done, and that there shall be no leakage from the con-
nection. This is not a matter for the municipality or
state to take into consideration at all. Those pipes
are owned by the water company, and they certainly

can say whether this man or that man shall make a con-
tion to their property, and I think the central stations

could do the same thing without any legislation at all.

If they refuse to connect their wires to dwelling houses
or business places, unless certain regulations are com-
plied with, nobody can stop them.
Mr. McMaster: What Mr. Debell says is true in a

great many cases, but in a large number of towns the
stations are selfish in a way and will not, if they can
possibly help it, allow a man to go in and do any work.
In some of the stations they want to get the very cheap-
est stuff they can, too, and where a man will go from
one town to another to bid on jobs, some stations

won't let him in, and won't connect up with his work;
and they won't do the class of work themselves that a

thoroughly good construction man would be willing to

do could he get the price. I think the only way to have
that done is to have either the association take it up and
secure the passage of such a law or have the construc-
tion men themselves do it. But I do not believe that it

can be done by the construction men alone, because
there is too much of the shyster element in the elec-

trical business yet to really make a good step to the

front on that.

Mr. Dohertv: The subject is being discussed from
the standpoint of the central station only, to benefit the

central station owner. We are not here to take action

to benefit the supply business nor the insurance compa-
nies. Now if these central station men are not long-

sighted enough to know what is good for them, we can-
not help them any; but we want all the privileges we
can get. We do not want any of our privileges curtailed,

and if we want to see good wiring done the matter is in

our own hands. If legislation is necessary, let there be
an ordinance passed making the electric company the

judge, or give it the privilege of refusing to connect its

system to poor wiring. That gives us ample protection

and does not subject us to the petty authority of some
political ward heeler.

Mr. Cutter: I think honestly that the suggestion of

this association working for a law of that kind is contrary

to our best interests. We should oppose any such move-
ment. We have already got disturbing elements
enough. We have got the insurance underwriters tell-

ing us what to do, and now the politicians are telling us

what to do. One insurance man says you must not put
cut-outs in a canopy, while the state electrician says you
must do that thing. Insurance and central station in-

terests are really almost identical and are workiug nicely

together; and the rules that are being established by
working together will be for the interests of the central

stations, but I think this association should be on the

alert and should oppose any effort to make a law of the

kind suggested.

Prof. Jackson: One aspect of this affair strikes at

the root of the matter and if properly considered by the

central stations would practically remove most of the

trouble. I have found through all this state and all

through the western states and largely in the middle

states, that not only do a large proportion of the contrac-

tors for wiring, in small towns at least, know very little of

the details of the underwriters' code, but even the em-
ployes of the central station that have the inspection

of the wiring after the contractors put it in, know little

of the code in many cases. If that code were thoroughly

drilled into the minds of the contractors by central sta-

tion people and into the minds of the employes of the

central stations, I doubt very much whether we -vould

have much complaint regarding the dangers of electric

wiring. The trouble is largely due to the lethargy of

the central station managers themselves, though I do not

want to attack them.
Mr. Bean: Attack them, aitack them, that is what

we are here for.

Prof. Jackson: Itistime for them to wake upon some
of these small details whose importance they have not

yet realized on account of the difficulties under which

they have been laboring in attempting to get dividends.

But if you will take care of some of these small details

you will find it easier to earn dividends.

T. F. Grover, Wauwatosa: There is no excuse for

any central station getting poor wiring done at this day.

The central stations have the privilege of examining

every job before connecting up; and if a man puts in

poor wiring and it is inspected, there is no reason why
the owner having the wiring done should accept it, and

no reason why the centra! station should accept it. The
man that has his building wired wants it safe, and if

told by the manager of the electric company that it is not

safe, he is not going to accept it, and there is no reason

why we should connect that up.

Municipal Ownership a Public Misfor-
tune.

I
From the New York Sun..]

The municipal ownership of gas plants is a socialistic

experiment which has attained some success in one or

two small foreign cities, under totally different circum-

stances from those prevailing here. Wherever attempted

in this country it has resulted in poor gas, jobbery and

scandal. Every intelligent Philadelphian admits that

the municipal ownership of gas in his city has been a

public misfortune.

Incandescent Lamps.
By Franklin S. Terry.

The subject of the incandescent lamp has been so
many times and so ably treated from a scientific stand-
point that I could add little that would be new, and I

will, therefore, confine my attention principally to those
points which will be of practical interest to the central
station.

The making of an incandescent lamp requires more
than 30 distinct processes, most of which affect its

quality rather than its appearance. The character of

the filament, the way it is flashed and the exhaustion
may generally be said to have most to do in determining
the quality, but the defect in a lamp may be traced to a
defect in either the filament, the glass, the platinum,
even the base, or due to poor workmanship in any one
of the several processes in putting them together. An
incandescent lamp is not so simple an article of manu-
facture as to make it reasonable to expect that all kinds
will be the same in quality.

The electrical energy consumed in an incandescent
lamp is transformed into light and heat. From three

per cent, to five per cent, into light, the remainder, or
from 95 per cent, to 97 per cent., into heat. As light

is the only useful product, the incandescent lamp may
be said to have a real efficiency of from three per cent.

to five per cent.

An incandescent lamp may be operated at such a low
voltage as to give heat, but no light. As the voltage is

raised the filament will become hotter and the propor-

tion of light will be increased, and this may be con-
tinued until the heat is greater than the filament will

stand and it vaporizes. The filament that will stand
the greatest degree of heat without vaporizing, other
things being equal, is the best.

It is customary to state as the efficiency of an in-

candescent lamp the watts of energy required to pro-

duce one candle of light. By increasing the voltage we
increase the light more than in proportion to the in-

crease in the energy consumed, and the lamp is then
said to be more efficient. For example, a lamp giving

16 candle power of light at 100 volts pressure and con-

suming 56 watts of energy, we would call a 3 "^ watt
lamp. By increasing the voltage to 104 we raise the

candle power to 20, the watts of energy consumed to 60
and the watts per candle would be three, and we would
then call it a three watt lamp. If we should increase

the voltage to no, the candle power would be increased

to 28, the energy consumed to 70, the watts per candle
would then be 2 l

2 , and we-would call it a z}4 watt lamp.
There is no difference in the lamp itself between what
is termed a 2)4 watt lamp and what is termed a 3^4 watt
lamp.
As lamps are operated at a higher efficiency their de-

fects bscome more apparent. If one is satisfied to oper-

ate a lamp at an efficiency of six or seven watts per can-

dle (and such lamps are made and sold), what is in real-

ity a very bad lamp may give such a customer good sat-

isfaction.

The life of an incandescent lamp will be shorter as it

is operated at a higher efficiency, or in other words at a
higher voltage. For example, if at 3_J4 watts a lamp
would have a life of 2,400 hours, at three watts it would
perhaps have a life of 1,000 hours and at 2' 2 watts a life

of 350 hours. It is not correct to take the life of an in-

candescent lamp as the measure of its quality. The
practice of asking for guarantees of life has been nearly

discontinued. The absurdity of such a guarantee is ap-

parent when we consider that the conditions governing
the life are under the control of the one operating the

dynamo, and further, the life of a lamp is a factor of

small relative importance in determining any economy
in incandescent lighting. Every manufacturer can

make long-life lamps, and those that are inferior in

quality will usually be found to have a long life.

The decline in candle power is due to an increase in

the resistance of the filament; consequently it then re-

quires a higher voltage to produce the same amount of

light as at first. Every incandescent lamp will decline

in candle power after a certain number of hours burn-

ing. If operated at a higher voltage or efficiency the

decline will be more rapid. The difference between
different makes of lamps as to the rate of decline is due
principally to the filament used and the exhaustion, and
when operated at the same efficiency this rate of decline

is the correct measure of their relative quality.

Sometimes central stations raise the voltage that they

may give customers a better light, or in order to burn
out the old lamps. This is bad practice, as it will re-

sult either in burning out new lamps or reducing the

candle power until they will no longer give a serviceable

light.

Lamps should be "smashed," as it is now usually

termed, when they have ceased to give a satisfactory light

and should be replaced by new lamps of full candle power.

The life of a lamp is usually understood to mean the

length of time it will burn without burning out. It

would be better to use the term "useful life," which
would mean until such a time as the candle power had
declined so as to give an unserviceable or uneconomical
light, which in most cases would be so long as the light

was within 25 per cent, of the initial candle power.

The term "efficiency of an incandescent lamp" usu-

ally refers to the initial efficiency and as such does not

signify very much. The real efficiency of a lamp is the

average efficiency, being the light obtained for the en-

ergy consumed during its useful life.

The blackening of a lamp, as is well known, is due to

particles of carbon that are driven off from the filament

to the glass. This disintegration of the filament pro-

ceeds more rapidly when the lamp is operated at a

higher voltage.

If a lamp bulb has become black, it is almost a sure

indication that the lamp has been subjected to a higher
voltage than was intended, or has been burning a good
many hours. Blackened lamps should not be com-
plained of as defective.

Probably there has not been an article written on the
operation of incandescent lamps without calling atten-
tion to the importance of maintaining a uniform voltage,

and still this is not fully appreciated in many central
stations. The trouble is sometimes due to incorrect
station voltmeters, sometimes to large pressure loss on
the lines, and on alternating circuits may be due to poor
regulation of transformers. Every central station should
be supplied with standard portable voltmeters and fre-

quent readings should be taken of the voltage at differ-

ent parts of the line. It must be remembered that over-
running a lamp not only shortens its life but increases
the resistance of the filament so that it will not after-

ward give its normal candle power at the normal volt-

age. A fluctuating voltage must always result in an un-
satisfactory lighting service. If it would be an advan-
tage to the central station to have a higher efficiency

lamp, the first step to take in that direction is better
regulation, which will result in the lamps being of
higher efficiency when operated at the normal voltage.

In a paper read at your last year's meeting. Mr. Buck-
ley recommended the use of 1%. watt lamps "and two
watt lamps if you can obtain them." You all have two
wattor2'2 watt lamps in your your stations now. Just
increase the voltage at which they are burned until the
energy consumed divided by the candle power of light

gives you 2.V2 and you have a 2 i

2 watt lamp. If you are
using the best lamp you will have the best 2?^ watt
lamp that can be made. If you wish a 16 candle power
2 l

2 watt lamp, order of your manufacturer a lamp that
will give you 16 candle power at the voltage that you are
operating and will consume but 40 watts. Any lamp
manufacturer can furnish such a lamp, although all

would not give equal satisfaction. They would differ in

quality the same as other lamps differ, but the defects in

a lamp are more apparent when it is operated at a higher
efficiency. Mr. Buckley gave some figures showing the
saving made by using i\'z watt lamps. The figures

£iven exaggerated the saving, as no allowance was made
for the more rapid decline in candle power of the 2' 2

watt lamps, which in practice will soon lose from 40 per
cent, to 50 per cent, of their candle power. The cus-
tomer that wants a light of 16 candle power will not be
satisfied with one that gives but eight or 10 candle
power, even if it may cost less to operate.

The 2'
2 watt lamp would not do at all on most cen-

tral station circuits as they are now operated. When
overrun in voltage they would be immediately burned
out or the candle power would afterward be so low as to

make the light unserviceable. A high voltage will in-

jure so called high efficiency lamps more than those of
lower efficiency. With better regulation you can use
higher efficiency lamps, and it is profitable to operate
lamps at as high efficiency as will give satisfaction to

your customers. Probably a 3% watt lamp will give the
best satisfaction in most moderate sized stations as at

present operated.

One difficulty in furnishing lamps to central stations

is the lack of knowledge of how the station is operated.
Often the voltage is higher or lower than is stated, due
perhaps to an incorrect voltmeter, and lamps made for

the voltage as ordered would not be satisfactory. Again
the voltage may be irregular, and a lower efficiency lamp
would be more suitable. If all central stations were op-
eiated the same it would be much easier to furnish a
lamp that would always give satisfaction. This will,

perhaps, explain how it is that a certain make of lamp
is considered the best at one station and the worst at an-
other.

One of the principal advantages of incandescent elec-

tric lighting over other forms of illumination is the readi-

ness with which the electrical energy may be subdivided
so as to give a light of such a candle power as may be
desired. This desirable condition is not in many cen-
tral stations taken advantage of to as full an extent as

might be profitable. Lamps can be obtained of from
four candle power to 500 candle power. In this coun-
try the 16 candle power lamp is the standard and is the

lamp mostly used in both stores and residences. In
some of the foreign countries the eight candle power
lamp is the standard. In store lighting a bright light is

wanted, and I predict that in the near future the stand-

ard for that service will be higher than at present, per-

haps 20 candle power. In residence lighting the de-

mand is for a certain number of separate lights, and
that the monthly bills shall not exceed a certain amount.
There are many places in residences where the smaller
candle power lamps, consuming less energy, will give as

good satisfaction as the 16 candle power. In decorative
lighting and in sign work a small candle power lamp,
even as low as four candle power, will give quite as good
an effect as the 16 candle power, and with about one-
third the cost for energy. It is wasteful to put in a lamp
giving more light than the conditions require.

The practice of using an old lamp that is low in

candle power in places requiring less light is not an
economical one, as in most cases a new lamp giving an
equal amount of light will save enough in energy to

more than pay for the cost of the lamp. A lamp that

has declined more than 25 per cent, in candle power
should be thrown away— "smashed."
Managers of central stations frequently buy certain

makes of incandescent lamps for the reason that they
are one cent or two cents each lower in price, at the

same time admitting that they are not quite so satis-

factory in quality. I believe that this is very poor

economy.
As the purpose of the business of central station elec-

tric lighting is to make a profit and pay dividends to the
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stockholders, every intended economy must be judged

by its effect on the profits or dividends.

Some time ago I obtained from a number of electric

lighting central stations, statistics showing the capital

invested and the results of their operation, and from an

average of these I have made up some figures that I be-

lieve fairly represent the results that will be obtained in

the average station.

We will take for our example a station having an in-

vestment of $100,000.

I found the average gross receipts of the stations

above referred to was 26!^ per cent, of the investment,

or this station should have a gross income of $26,500.

The average price charged customers for energy was

15 cents for 1,000 watt hours, which would be equiva-

lent to three-quarters of a cent per lamp hour for a 50

watt lamp.
The electrical energy that this station would supply

to customers in a year would, therefore, be 175,666

kilowatt hours.

Operating expenses, including general expenses, taxes

and ordinary repairs for the year, $14,700, or about S'_;

cents per kilowatt hour.

If the business is profitable the earnings should be

sufficient not only to pay dividends, but in addition pro-

vide for a reserve or sinking fund in order to return to the

stockholders their original investment at the end of the

natural life of the business, and thesmallest amount that

should be laid aside for this purpose is five per cent, of

the capital annually, or for this station the sum of

$5,000, or about three cents per kilowatt hour for the

energy delivered to customers.

This would leave a sufficient amount to pay dividends

at the rate of about 6 l

i per cent., which certainly is not

too large, considering the character of the investment.

Now let us see what part of the cost of operating ex-

penses is the item of lamp renewals.

A 50 watt 16 candle power lamp, we all assume, will

have a life of 600 hours, or the total consumption of en-

ergy of this lamp during its life will be 30.000 watt hours.

If the cost of the lamp is 18 cents each, this will be
equivalent to six-tenths cent per 1,000 watt hours, or

7,-(l
per cent, (about one-fourteenth) of the operating

expenses, or including the reserve fund, which is a
legitimate item of the cost of operating, the cost of lamp
renewals will be five per cent, (or about one-twentieth)

of the total cost of energy.

What effect would one cent difference in the cost of

each lamp have on the dividend rate?

Taking the total energy generated for the station re-

ferred to above, 176,666 kilowatt hours, and dividing by
30 kilowatt hours, the energy consumed by each lamp
during its life, we find that this station would annually

consume 5.SSS lamps.

A difference in price of one cent per lamp would there-

fore amount in a year to $58 .88 or one-seventeenth of

one per cent, of the investment, or it would take 17 years

for one cent added to the price of lamps to equal one per

cent, of the capital stock.

Now let us turn to the question of quality. Are all

incandescent lamps practically the same?
We know from experience and from tests made that

they aie not, but I may be able to show the probability

of there being considerable difference in this way: It is

ordinarily stated that the energy consumed by an incan-

descent lamp is transformed, about 95 per cent, in heat

and five per cent in light. Considering for a moment
the lamp to be a device for generating heat, we would
certainly expect to find that two different makes would
differ from each other at least one per cent., or if one
lamp transformed 95 per cent, of its energy into heat, we
might reasonably expect another would transform 96 per
cent, into heat. These would not then differ from each
other very much in their general conditions, but one
would transform five per cent, of its energy into light

and the other four per cent., or in the amount of light

produced for the same consumption of energy they would
differ from each other 20 per cent. I have stated it this

way to show that such a difference cannot be considered
absurd.

What is the value of this difference to the customer?
If the customer pays three-fourth cent per lamp hour

and a lamp burns Goo hours, he pays for the energy con-
sumed for that lamp during its life $4. 50, and as light is

the only product that is useful to the customer, a differ-

ence of 20 per cent, in the amount of light obtained
from two different lamps would be a difference in value
to the customer of 90 cents.

I have seen tests of different makes of incandescent
lamps showing even a greater difference than that stated
above.

If the central station pays for the lamps and the
customer for the energy, it might at first appear that a
higher lamp cost, even if it did result in a better lamp
and benefit the customer, would bean additional expense
to the station for which it would receive no additional
revenue. In considering this phase of the subject, we
should have in mind that any probable difference in the
cost of a lamp would, as I have shown, make but a very
slight difference in the earnings of the central station,
but a slight difference in the quality of the lamp would
make considerable difference in the value of light to the
customer. In other words, by a very small additional
expenditure you would add considerably to the value of
what you deliver to your customer.

I believe that it is a well established rule of business
that those business enterprises are in the end most pros-
perous where the customers' interests are most carefully
considered.

I remember several years ago being informed by one
who had made a study of the operation of a number of
large central stations, that those stations that were the
most liberal in their lamp renewals were the most pros-
perous.

The use of a lamp that is inferior. I believe, will al-

ways result in reduced profits to the station even if the
lamp should cost nothing.
Large expenditures are made to obtain economical

generating apparatus for the purpose of converting elec-

trical energy into light, and the device that must be de-
pended upon to make the final conversion—the incan-
descent lamp— is often almost disregarded as a subject
of careful study and investigation, although the results

of the investment that has been made largely depend
upon its operation.

The Telephone Situation.

[Continued from ficig-c //<?.]

other as do the plow beam patents, and that, in conse-
quence, the later Berliner patent is void, since the ear-

lier Berliner patent is for the same invention .

Considering the future development of the transmit-
ter, it will appear that if the Berliner patent is sustained
it will be necessary for thecompetive companies to em-
ploy the magneto telephone or to develop some form of

the liquid electrode transmitter adapted for practical

use. Should the Berliner patent be deiared void, either

in the suit now before the Supreme Court or in a subse-
quent infringement suit, the microphone transmitter, be-

ing open to the public,, will continue in general use.

Considering the remaining features which enter into a

complete telephone exchange, the receiver is at present
open to the public, there being no fundamental patent

which covers the receiver. The controlling patents on
the apparatus at the subscribers' station have expired, so

that a complete subscriber's station outfit may be em-
ployed without infringing any patents. There are many
patents on details of construction, but these cover only
special arrangements and constructions not essential to

the complete equipment of the system.
While there are a great many patents on the swatch-

board, there are none which cover the switchboard so

broadly as to prevent the use of a switchboard and com-
plete equipment in a telephone exchange. For small
exchanges, where a single board is employed, the broadest

patent now in force is the Eldred patent, No. 303,714,
purporting to cover broadly the employment of means
for cutting apparatus, such as an operator's telephone,

calling generator, etc., into the circuit of the cords used
for making connection between several telephone lines.

To avoid infringement of this patent means must be pro-

vided for controlling the operator's telephone and the

calling generator in circuit without looping into the cord
circuit.

For large exchanges, where all of the subscribers'annun-
ciators cannot be placed upon a single board, and a num-
ber of boards must be provided, a problem was presented
which led to the invention of the trunk-line system, in

which the subscribers' lines are divided into groups
of lines terminating in spring jacks or connecting switches
upon a separate board. Lines which terminate upon a

single board may be connected in the usual manner by
a pair of lugs connected by a flexible conductor. When
it is desired to connect lines terminating upon different

boards the connection is completed through a trunk line

extending between the boards. This system of divided

boards connected by trunk lines is not covered broadly
by a patent.

In the early development of large exchange switch-

boards the multiple board was invented and is covered
broadly by letters patent granted to Firman and num-
bered 253,575. According to this system, a number of

boards are provided and each telephone line of the ex-

change is connected with a switch upon each board,
each line being thus multiplied upon all the boards so

that a connection may be made with any line at any
board. Upon each board are provided the calling an-

nunciators of a group of the subscribers, say 100, so that

all calls initiating from the subscribers of any group
will be attended to by the operator at the board upon
which their annunciators are placed. The connection
is usually made by placing one plug of a pair in the

switch socket of the calling subscriber, while the other
plug is placed in the socket of the called subscriber.

The system is readily expansible by adding new boards
and extending all lines to switch sockets upon the new
boards.

Owing to the advantages of this system for large ex-

changes over the divided board system employing trunk
lines between the boards, the latter system was practi-

cally abandoned for large exchanges until within a few
years, and many patents have been granted covering
every phase of the multiple switchboard. It is now
found, however, that the divided board system, with
some improvements, is quite as well adapted for large

exchanges as the multiple board system, and, in many
particulars, possesses marked advantages over the mul-
tiple board system; to such an extent, in fact, is this

true that a number of the largest cities are now chang-
ing from the multiple system to the divided board sys-

tem.
The result is that large exchanges, as well as small

exchanges, can be installed without the infringement of

any fundemental patents.

It thus appears that there are now in existence no
patents, which prevent the installation and operation of

an exchange in its entirety, and that the only patent in

any wise controlling in its scope is the Berliner patent,
purporting to cover every form of microphone trans-
milter. While it is of the highest importance to the
public at large to possess the microphone transmitter in

the operation of exchanges, it is by no wise essential,

and it is safe to say that should the Berliner patent be
sustained, inventive genius will improve the magneto
telephone or the liquid electrode transmitter to the de-
gree which will place in the hands of the public at large
a thoroughly successful transmitter.

Galvanic Plating of Aluminum.
Up to the present time the plating of aluminum has

not been perfectly satisfactory, partly because of the

nature of the baths employed, which attack the metal,

but more especially because of a thin pellicle of the

metal which prevents a perfect contact with the main

body. Copper, deposited on aluminum by electricity in

a copper sulphate bath, often scales off on the least flex-

ion of the piece, or under the pressure of the burnisher.

This covering of aluminum with copper possesses a

peculiar interest, inasmuch as on this latter metal the de-

position of silver, gold or nickel is easy of accomplish-

ment. The lighter metal is especially valuable for a

wide variety of uses in the manufacture of articles of

luxury or convenience, and will be gladly accepted if

presented under a more agreeable aspect, and free from

the oxydation which is the result of exposure to the air.

This problem maybe solved by strict adherence to the

following plan, according to Let Mctallurgic

:

Having cleaned the aluminum in ordinary hydro-chlo-

ric acid, or better, in a warm, slightly concentrated so-

lution of this acid, and afterward plunging it in a copper

sulphate bath, a considerable amount of gas is disen-

gaged and the aluminum is instantaneously covered by

a coating of spongy copper which is not thoroughly ad-

herent.

The same fact is not noticed if the metal- is plunged

into the copper solution without the previous acid treat-

ment. It is not the same if the object is treated in the

following manner:

The article to be coppered should be of pure aluminum
and thoroughly cleaned in a hot solution of alkaline car-

bonate—soda or potash—and rendered porusand striated.

This condition of porosity is essential to a perfect ad-

herence of the copper.

The article is next washed thoroughly, carefully

cleaned and brushed; then placed for a few moments in

a hot one-tenth to one-twentieth solution of hydrochloric

acid. This acid will attack the metal, covering it with

a chloride of aluminum, which prevents oxidation. It

is then immersed a very short time in a water bath.

The excess of acid having been thus removed, it is now
immersed in a slightly acidulated and concentrated solu-

tion of copper sulphate, while, with an abundant escape

of gas, a beautiful and firmly adherent deposit of copper

will be accomplished. This first deposit may in many
cases be abundant, but it may be intensified by the elec-

tric current. The two operations may be performed at

the same time, by connecting the electrical source when

the article is first immersed. Nevertheless it is prefer-

able to treat it by the two operations. Aluminum is not

sensibly attacked when cold, by pure or dilute sulphuric

acid, even in the presence of another metal, and does not

precipitate the copper from the sulphate like cast-iron,

zinc and some other metals.

The phenomena are entirely different when the sur-

face of the aluminum retains traces of free chlorine, or

chlorine in combination with the metal. The chlorine

possibly acts as an intermediate vehicle which by reaction

assists in the plating process. The chemical changes

may be said to be that the chloride of aluminum is de-

composed by the sulphuric acid, forming a sulphate of

aluminum, which is in turn dissolved, the chlorine is

freed, and the copper is deposited upon the now
thoroughly pure metallic surface, solidly and smoothly.

This bath should not be too far prolonged, as the evolu-

tion of gas, consequent on too long an immersion, will.

tend to raise scales of copper, and damage the work.

The first layer, obtained in a few seconds by simply

dipping, should be carefully washed in running water

before placing the object in the electrolytic bath.

Copper aluminum (six percent, copper) utilized where

greater strength is required may also be as readily cop-

Dered as the pure metal. This should be cleaned in hot

dilute nitric acid, which gives it a beautiful and remark-

ably white surface. It will now accept a copper cover-

ing by simple immersion in the copper sulphate, after

dipping in the hydrochloric bath, but this metal also

will act satisfactorily in the electrolytic bath.

Curious phenomena are mentioned by Van der

Weyde, who noticed .that in a bath with an anode of

copper and a cathode of aluminum the resistance is the

same as though both poles were of copper, the intensity

of the current depending on the number of elements

and the resistance of the bath; while, on reversing the

current, the oxygen liberated from a pellicle offers

such resistance as to almost entirely stop the current

flow.

It is said that the street railway company at Des
Moines, la. , will extend its Scott street line to the starch
works and brick works in Chesterfield this year.
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Ball Side-crank Medium-speed Engine.
The eDgine shown direct-coupled to generator in the

illustration is built by trie Ball Engine company of Erie,

Pa., and is especially well adapted for electric railway

service, having a liberal apportionment of metal in all

parts and strongly made to withstand the sudden shocks

and fluctuating load of railway work. The high-pres-

sure valve is of the double-face telescopic type, receiving

the boiler pressure on the inside, there being a sufficient

amount of unbalanced area on the faces so that the

force of the steam on the inside forces the two faces

apart, causing each to rub against the seat with a suffi-

cient force to keep the surfaces polished and steam-tight

through the entire life of the engine. The low-pressure

valve is of the common letter D type, with improved

construction and proportion; it is provided with a round

relief area upon its back, operating against the chest

cover, thus insuring a large, well proportioned valve

that runs with great ease, yet follows up its wear with-

out attention from the outside. The governor is placed

in the flywheel. The connecting rod is of forged steel,

with both ends cut out to receive the crank and cross-

head boxes. The adjustment of boxes on both ends of

the rod is by means of wedges operated by T-pointed set-

screws, placed in the top of the rod, which move the

wedges up or down, for adjustment, and as the move-

ment of the wedges is in the same direction, the length

of the rod is not changed, nor is the position of the pis-

ton altered. The adjustments can be made by hand

with a great degree of accuracy. The crosshead is of

the double-plate pocket type, and is provided with taper

shoes to compensate for any wear that may occur

against the guides, the shoes being of cast-iron and run-
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Chicago Cas and Gasoline Engines.
In the accompanying cut is illustrated the Chicago

gas engine, which is said to contain a number of valuable

features and which is in successful operation in almost

every state in the Union. The material used in the con-

struction of the engine is of the finest quality and all

parts are replaceable. The crank shafts of the engine

are made of low carbon tool-steel, being forged from one

solid piece and slotted out. They are sufficiently strong

to resist twice the strain that the engine could ever be

called upon to withstand. The piston is made of fine

CHICAGO GAS AND GASOLINE ERGINES.

close-grained charcoal iron with heavy lugs cast in the

center to receive the wrist pin
. There are but two valves

on the engine, which need no lubricating of cleaning

whatever, as they are raised squarely from their seat

and consequently there is no sliding motion to need

lubrication.

The engine is especially adapted for electric lighting

purposes and has an improved governor which divides

the charge of gas and air as a governor on the steam en-

gine governs the pressure of steam on the cylinder. It

is claimed that this is a special feature which can be

%^-
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ing wires to replace a fuse. These features would seem
to commend it to the trade as a very useful device.

Faries Lamp Holder.

The Faries universal lamp holder is said to be the best

thing yet invented for the purpose of supporting incan-

descent electric lamps. It is simple in construction and
operation, but, as shown in the illustration, attractive in

design and appearance, and very effective in enabling

the light to be shifted instantly to any point desired.

The holder has met with general approval since it was
first introduced a year or so ago, and large numbers are

in use throughout this country and Europe,
The holder is manufactured and sold by the Faries

Manufacturing company, Decatur, 111., and this com-
pany is continually getting up new designs and improve-
ments of it. It has recently issued a catalogue showing
several new designs. The holder is made both plain

and ornamental—the former for use in shops and fac-

tories and the latter for use in offices, stores and resi-

BRYANT BUG CUT-OUT.

.3

FARIES LAM

ning surfaces spjtted with genuine babbitt metal, the

area of which is very liberal.

The crank-shaft is one solid piece of 40-carbon open-

hearth forged steel from end to end, and ground to a

perfectly round, smooth running surface. Surrounding

the crank throw is a disk carrying sufficient amount of

counter-weight to give a running balance to the crank

and to the reciprocating parts, so there is no vibration to

be communicated to the frame and other working parts

of the engine. The introduction of the shaft into the

engine is accomplished by arranging the shaft boxes in

a large jaw cutting into the bed deep enough to bring

the center of the shaft in a plane with the center line of

engine, finished spots being provided to meet corre-

sponding finished surfaces upon the cast-iron boxes.

P HOLDER.

found in no other gas engine and is fully covered by

patents. All the working parts of the engine are exposed

to view and can be easily gotten at. The J.J. Norman com-

pany, 60-62 South Clinton street, Chicago, which manu-

factures these engines, carries in stock sizes from two to

55 horse power, and can make larger sizes on short

notice.

BALL SIDE-CRANK MEDIUM-SPEED ENGINE.

These boxes consist of one bottom, two quarter, and one

top box, each of which is provided with removable bab-

bitt metal shells upon which the journal bears. The ad-

justment of these boxes is accomplished by means of set

screws, one of which operates (either in or out) a wedge

which fits between the lower side of the jaw in the bed

and bottom of lower box, two others operating wedges on

the sides for the side boxes, and two which reach the top

box, thereby giving for all positions of adjustment of the

quarter boxes a full bearing for the shaft in the lower

box.

What Becomes of Old Copper Wire.

Within the last few years the use of copper wire in

connection with electric railways and electric lighting

plants has increased so remarkably that the question,

What becomes of this wire after it has served its pur-

pose? js. perhaps, more interesting than the ordinary
reader imagines. It may not be generally known that

there is a firm in Chicago which makes a specialty of

buying copper wire and burned-out incandes-

cent lamp bases from electric lighting and
railway companies and handles over 1,000,000

pounds of wire annually.- This firm is the

Swarts Metal & Refining company, 120-122

West Lake street. Thecompany has built up
an excellent reputation and claims to be the

only concern exclusively in this line. It has
men who carefully inspect the wire, and such

as has any life remaining in it is sorted,

rerolled and sold for use again. Old lamp
bases are of value only for the platinum they

contain. From other scrap the company
makes a high-grade of anti-friction babbitt

melal for high-speed dynamos The Swarts
company has established an excellent reputa-

tion throughout the United States, as well as

in foreign countries, and those who have once

dealt with the company are invariably per-

manent customers All electric railway and central

station managers will find it greatly to their interest to

communicate with the Swarts company if they have any
old copper wire or other scrap metals to dispose of.

It is understood the Postal Telegraph company will

extend its system from Quincy, 111., to Burlington, la.,

and thence across Iowa to Omaha.

Bryant Bug Cut-out.

Among the numerous specialties placed on the market

recently is the Bryant bug cut-out manufactured by the

Bryant Electric company of Bridgeport, Conn. Illus-

trations presented herewith show the device in detail,

both closed and open. The advantages claimed are as

follows: It is impossible to short-circuit, has only one

nut to remove, the fuse is placed in the cover instead of

in the base, and it is not necessary to remove connect-

dences. The picture shows a form of the holder in-

tended for office use.

Those interested in the subject should address the

Faries Manjfacturing company, which will be pleased

to mail a catalogue free which will give full information.

Garlock "Duo" Packing.
In this progressive age steam engineering has kept

pace with the other branches of mechanics, arts and

sciences. With the single cylinder a decade ago steam

was seldom used above 100 pounds pressure, but with

the introduction of the compound, triple-expansion and

quadruple-expansion engines came high-pressure steam.

GARLOCK DUO PACKING.

One change usually necessitates others, and this univer-

sal law has been followed out in the rapid improvements

of the steam engine. With the adoption of the multiple

cylinder type of engine, heavier and better material has

been used in their construction. This also applies to

the design, strength of material and construction of the

modern steam boiler, steam pipes, fittings and appli-

ances. Valve and piston rod packings that were suit-

able for packing glands of engines working at a pressure

under 100 pounds to the square inch have failed to meet

the requirements of the modern steam engine using

steam from 125 to 250 pounds to the square inch. Of

course with the increased pressure of steam there is a

much higher temperature. The Garlock Packing com-

pany, fully realizing the importance of meeting all the

requirements for a high-pressure packing, has been ex-

perimenting for a number of years and. has produced

and placed on the market the Garlock "Duo" packing,

which is particularly adapted for high-pressure steam

and hot-water purposes, but working equally as well

where a low pressure is used. The Garlock "Duo"

packing is guaranteed to give perfect satisfaction under

all conditions and in all places where a high-pressure or

hot-water packing is used.
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New Automatic Motor Starter and Quick-
acting Switch.

The Automatic Switch company of Baltimore, Md., is

showing the latest designs of Whittingham automatic

motor starter and quick-acting-switch, and they are here-

with illustrated.

The operative principle of the starter is now so well

known that a description is hardly necessary, but for

those not familiar therewith it should be stated that the

automatic movement of the rheostat is accomplished by

means of a small belt connected directly with the motor,

whereby each revolution of the motor armature cuts out,

with absolute certainty, a predetermined part of the

starting resistance. This method possesses advantages

which are of great value in elevator and pumping work,

as it acts as a safeguard against too rapid starting and

forcing the motor under an over load. The main feature

to be commended is that the resistance is always cut out

directly in proportion to the speeding up of the motor

and can never crowd on current before the armature is

prepared to receive it. The construction of the starter

has been so modified as to do away with all outside

wires, the resistance terminals being completely encased

and protected from accidental damage, and the bearings

are of graphite and require no oil.

The new type of quick-acting switch shown in the pic-

ture embodies a number of novel and valuable points.

It is designed especially for use in connection with

electric pumping and elevator work, and its construction

is such as to make it particularly adapted to the exacting

requirements of such work. The movement required for

the operation of the switch is a reciprocating one, having

a stroke of about two inches, which allows the use of

a sliding rod passing through bearings on the base cast-

ing, and stopping thereon at each end of stroke. The
switching mechanism is thus relieved entirely from any

strain or pull of the actuating rope, and is operated by

the compression springs arranged to give the quick mo-

tion when making or breaking the circuit. The contacts

of the switch are pure copper castings, turned up to a

true bearing surface, and arranged to engage each other

under spring tension, in a manner somewhat similar to

the ordinary street car controller, each set of contacts

being detachable and renewable without disturbing the

operating parts of the switch.

By means of this switch, in connection with the Whit-

tingham automatic rheostat, open tank and pressure

tank elevators may be operated automatically with

satisfaction. It will also be found equally useful in

maintaining a certain level in the supply tanks of auto-

matic sprinklers, etc.

Such electric freight elevators as allow the motor to

run continuously during the time the elevator may be

used can be more economically operated if arranged to be

started and stopped from any floor as needed, and the

apparatus shown is just what is required for the pur-

pose. A rope passing up the elevator shaft and over

pulleys at the top and bottom is connected to the

rings of the quick-acting switch, which, in connec-

Exhibition in New South Wales.

On June 26th a very important exhibition is to be

opened in the Exhibition building. Prince Alfred Park,

Sydney, N. S. W., and will be continued during the

months of July and August. It is intended to embrace

engineering in all of its branches, and the exhibits will

consist of raw materials, manufactured articles,

machinery and models (in motion and otherwise), draw-

ings and photographs of all kinds relative to scientific,

mechanical and educational works, in classified sections.

There will be no charge made for space allotted, but the

executive committee reserves the right to limit the space

of each exhibitor.

The object of the exhibition is solely for the advance-

ment of engineering science and the promotion of a gen-

eral and practical education. It will be non-corapeti-

CORRESPONDENCE.

NEW AUTOMATIC MOTOR STARTER AND QUICK-ACTING
SWITCH.

tive, and will be under the patronage of Governor

Hampden.
Group IV. includes prime movers, comprising steam

engines, gas, electric, hydraulic, hot air, etc. , water

wheels, turbines, windmills, etc., steam generators, ac-

cesories of engiaes and boilers. Group V. comprises

machine tools, hardware, edge tools, cooking appliances.

Group VI. comprises railway, tramway and vehicular

appliances, and embraces rails, switches, signaling ap-

paratus, locomotives, goods wagons, carriages, etc.,

tramway cars, rails, permanent way, brakes, couplings,

ticket checking apparatus, bicycles, tricycles, and auto-

cars.

Electricity, group IX , occupies an important place

and embraces generators, conductors, testing and meas-

uring apparatus, telegraph and telephone apparatus,

electric lighting apparatus, electro-metallurgy and elec-

tro-chemistry, transmission, distribution and utilization

of power, lightning conductors, electro-thermic appa-

ratus and electro-medical apparatus.

There are important groups also covering hydraulic

machinery, refrigeration, chilling and dairying appli-

NEW AUTOMATIC MOTOR STARTER AND QTICK ACTING SWITCH.

tion with automatic starter, enables anyone wishing to

use the elevator to safely start the motor, and afterward

cu.t off the current consumption when it is of no service.

There are instances where this saving has amounted to

between $200 and S300 in one year. The automatic
motor starters are made in sizes ranging from two horse
power to 30 horse power, and the switches supplied in

two capacities, viz., 20 amperes and 60 amperes.
The Automatic Switch company will shortly put upon

the market a new form of automatic reversible controller

and reversing switch, which combines many desirable

features, and will furnish reliable means of automatic-
ally handling elevator motors without the use of dash-
pot or moving magnets.

ances, drawings and photographs, scientific appliances

and educational appliances.

The executive committee has appointed Edward Noyes
of Sydney, N. S. W., its representative in Europe and
America for the purpose of obtaining exhibits. All conj.-

munications on the part of intending exhibitors may be

addressed to him, care of the Standard Air-brake com-
pany, 100 Broadway, New York, and they will receive

immediate attention.

This opportunity gives American manufacturers of

electrical and engineering apparatus an excellent means
of displaying their wares in Australia, as the exhibition

will be very largely attended.

New York Notes.

New York, February 20.— It does look as though the

often-promised but much-deferred improvement of

transforming the Manhattan elevated roads in this city

from steam locomotive to electrical operation is meas-

urably in sight. The Sun is pretty good authority on

elevated railroad matters, and the Sun says that the

successful Chicago system is to be tried. A meeting of

the executive committee of the board of directors of the

Manhattan Railway company was held on Tuesday

afternoon, it seems, and General Manager W.
J. Fran-

sioli presented a report on the electrical system used for

operating the elevated railroads of Chicago. This re-

port was so favorable that, by unanimous action, the

executive committee decided to give the same system a

practical trial in New York, and the general sentiment

at present seems to indicate that a similar system will

ultimately be adopted on all the Manhattan lines. It

has taken the Manhattan people a long time to get at

the truth, but they seem to be awakened now. "I am
not yet acquainted with the details of any practical trial

the directors may decide to give this system here," said

Mr. Fransioli in an interview, "nor do I know of any

contracts or other arrangements contemplated. The
General Electric company are- makers of the plants I

have been investigating, and they have been figuring on

the trial on Thirty-fourth street, but I don't know that

we would get our plant from them. We own several

available sites for power stations, notably one on the

East Side at 129th street and one on the West Side at 155th

street." Uncle Russell Sage confirms the report. "Our
primal object in operating the elevated road," says he, .

with bland benevolence, "is safety, the second aim is

comfort, and the third is economy. We anticipate that

the electrical system will make no difference in the first

two of these, but it will result in a gain of maybe one-

half in economy."

The Consolidated Traction company in Jersey Ciiy

contemplates building an elevated road over the surface

trolley road, to run from the junction of Communipaw
avenue and Grand street. Jersey City, to the ferry. The
company has two objects in view— to relieve the traffic

on the surface road and to make better time to the

ferry. The only engineering problem to be solved is

how to cross the elevated tracks of the junction railroad

on Grand street. It will probably be necessary to go

over the junction company's tracks. It is expected that

the trip from the junction to the Pennsylvania railroad

ferry, which now requires 20 minutes, could be made
on the elevated road in five minutes. Express cars from

Bayonne, Newark and on the belt line would run on the

elevated tracks. If the property owners on Grand street

and the city authorities consent; the company will prob-

ably begin the work-in the spring.

De Lancey Nicoll, as counsel for the Metropolitan

Street Railway company, which has been indicted for

maintaining a public nuisance in the curve at Broadway
and Fourteenth street, appeared before Judge Cowing

on Thursday. Mr. Nicoll withdrew the plea of not

guilty and asked leave for six days' time in which to en-

ter a demurrer or a motion to quash the indictment.

This was granted. M. S.

The paper to be read before the Chicago Electrical
association at its meeting at 1737 Monadnock building
on March 5th will be on "Electrical Resonance," by
Kerapster B. Miller.

The electric light company at Shenandoah, Iowa, ob-
jects to the demand for lower lighting rates to the city,
and says that the rate of Si. 25, the present one, is ab-
solute cost, and that the lights will be taken out rather
than run at a loss.

Milwaukee, Wis.

Milwaukee, February 2.0.—After a trial that ex-

tended over a period of three weeks, the jury in the

case of the seven men charged with shooting Motorman
Breen from ambush south of the city during the street

railway strike last spring failed to agree, and a new
trial will have to be held. The jurors were out almost

three days and three nights, and it is said that four of

them held out from first to last against -any verdict ex-

cept absolute acquittal. The shooting of the motorman,

it will be remembered, occurred at night Strikers

placed a tree across the track, and when the car came
up they began throwing stones at the crew, who were,

of course, non-union men. It was claimed on the part

of the defendants that Conductor Schwartz was the first

to fire, but, be that as it may, the prisoners were all well

armed, and for a few moments there was a rapid

fusillade. The prisoners made confessions soon after

they had been arrested, and these confessions, each

shorn of all statements that implicated anybody except

the person making it, were admitted in evidence. The
men admitted that they went out on Howell avenue to

burn the wire, cause trouble generally and to teach a

lesson to the non-union men, who, they declared, had

been impudent to them. They claimed, however, that
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there were a number of other men in the party, and

that, while they sat on the embankment, the others

were in the pit, and it was they who, fired the shots

which wounded the two car men. The marks of the

ballets, they contended, showed that the shots were

fired from below. The car which figured in the scene

was afterward -wrecked in a collision and destroyed.

The defense tried to make a point against the state out

oE the fact that the car had been allowed to disappear.

A bill to compel the Wisconsin Telephone company

to make connections with the wires of other companies

has been introduced in the Legislature. The bill pro-

vides that companies engaged in the telephone business

in the state shall receive and transmit within the state

messages to and from other companies engaged in the

telephoae business, and to furnish to such other com-
panies connections with its own telephone exchange.

The company desiring such service shall first extend one

or more wires, as may be necessary, to the nearest junc-

tion box or central office of the company of whom such

service is desired, the latter company to be obliged to

complete the telephone and switchboard connections.

Thirty days are allowed the two companies to agree

upon suitable compensation for this service. If they do

not agree within this time, then the railroad commis-

sioner of the state, upon application of any interested

company, shall prepare a reasonable schedule of tolls or

charges, which, when promulgated by the commis-

sioner, shall have the force of law. This schedule shall

be changed only by agreement of the interested parties

or by the commissioner himself. It is expressly pro-

vided, however, that the commissioner shall allow the

company on whose line the business originates not less

than 25 per cent, of the total charge. Settlements un-

der this arrangement are to be made monthly, and a de-

lay of 30 days will work a forfeiture of the rights con-

veyed under the proposed bill. Any toll-line charge or

other charge made against any individual user of a tele-

phone shall be a lawful charge against the exchange of

which he is a subscriber. Any company failing to com-

ply with the provision for the joint transaction of busi-

ness shall forfeit not more than Sioo nor less than $25

for each day that it pursues such course, and if it per-

sists for 30 days in such refusal, it shall forfeit its char-

ter.

Another bill which has been introduced in the Legisla-

ture seeks to modify the powers of the common councils of

Wisconsin cities in the matter of granting street railway

franchises. No common council, the bill provides, shall

have power to grant a franchise to any such company

unless owners of property representing more than one-

half of the frontage on the street shall consent in writ-

ing to the construction of tracks in front of their

property.

President Matthew Slush of the Milwaukee, Racine

& Kenosha Railway company has for a third time ap-

plied to the Common Council of Kenosha for a franchise

through that city. In the new ordinance the company

does not ask for any particular route, a point upon which

it and the council had split before; it persists in a desire

not to give purely local service to Kenosha, and it asks

fcr a 50 year franchise instead of a 25 year franchise,

which was all the council was willing to give it. None

of the Kenosha aldermen oppose the proposed road, but

they want to get as favorable terms as possible for the

city and are particularly opposed to giving a franchise

that will run for 50 years. They state that that is much

longer than th? usual period of such a franchise. The

Council is not likely to budge, and the company may have

to accept its terms in the end.

On May 1st the Wausau Telephone-company will make

a material reduction in telephone rentals.' The new

rates will be $2 50 a month for business telephones and

75 cents a month for private houses. The exchange is

now earning a net profit of $230.70 a month after paying

a monthly dividend of i
l/2 a month or iS per cent, a

year. The company was established by men who were

dissatisfied with the Bell company's service and rates.

The Dane County Telephone company is contemplat-

ing the construction of a toll line from Madison to Lodi,

providing the people of the latter place will purchase

$500 worth of toll books. The Portage Telephone com-

pany intends, in the near future, to build a line either to

Baraboo or to Kilbourn. This would give the patrons

of the Portage company connection with Madison, Lodi,

Kilbourn, Baraboo and other intermediate points be-

tween Portage and La Crosse.

The gross earnings of the Milwaukee Electric Railway

& Lighting company for the 12 months which ended De-

cember i, 1S96, were $1,211,763.29. The amount that it

-has paid into the city treasury in lieu of all taxes is$ig,-

6r3.48, being at the rate of one per cent, on the first

$250,000, I'i per cent, on the next $500,000, and two

per cent, on all earnings in excess of $500,000. The
earnings of the company for the 12 months ended De-

cember 1, 1S95, were $i,2S6,SSo.oi, the tax" upon the

amount being $21,987.60.

The gross earnings of the Oshkosh Street Railway

company for the 12 months which ended December 1,

1S96, were $17,896, the tax thereupon being S17S.96.

The Marinette Street Railway company paid taxes on

about $21,000 of earnings.

The annual meeting of the Milwaukee Electric Rail-

way & Lighting company was held in the city during the

present week. The old directors whose terms had ex-

pired were re-elected, and at a meeting to be held in

New York officers will be elected. The transfer of the

Pabst heating and lighting plant and of the Wauwatosa
electric line was consummated during the Milwaukee

meeting. C.

the new concern. It is also announced that work will
be commenced at once to complete the Livingston plant
and that it will have an equipment sufficient to furnish
the entire island with light.

TRADE NEWS.

PERSONAL
Louis A. Ferguson of the Chicago Edison company

has been suffering from a severe attack of tonsolitis dur-
ing the last week.

J. J.
Nate, well known to Chicago telephone men, has

succeeded H. C. Dodge as general superintendent of the

Standard Telephone & Electric company of Madison,
Wis.

E. Ward Wilkins, of the Paftrick & Carter company
of Philadelphia, passed through Chicago early in the

week on his return journey from the Pacific Coast. Mr.
Wilkins made a brief stop in this city and reported a
very successful trip. He placed a number of agencies
for his company's supplies in California and other states,

and returns East well satisfied with the result of his

tour.

William Taylor of New York, who will have an oppor-
tunity to make a trip around the world at the expense of

the Neuu York Telegram because he came nearer
McKinley's plurality than any of the thousands of other
guessers who entered the contest, was formerly a Chi-
cagoan. He was assistant manager of the Electrical

Supply company, later the Ansonia Electric company of

this city, and afterward of the firm of Taylor, Dee &
Mack, dealers in electrical supplies.

The following named out-of-town visitors registered

at the headquarters of the National Electric Light asso-

ciation, New York, for the week ended February ig,

1897: A. M. Young. Waterbury, Conn.; H. B. Cram,
Boston, Mass ; Guy L. Feldman, Newark, N. J.; H. W.
Wheeler, Boston, Mass.

; J. E. Lockwood, Detroit,

Mich.; Dr. Louis Duncan, Baltimore, Md.; Charles E.
Bibber, Boston; G. H. Watson, Matteawan, N. Y. , G. E.

Newton, Hartford, Conn. ; M. J. Perry, Providence,

R.I.; H. A. Wagner, St. Louis. Mo.

Mr. Edison has many curiosities and mementoes,
picked up in different parts of the world, and token? of

remembrance from distinguished visitors to whom he has
extended courtesies. There is a phonograph cylinder in

his laboratory that is just now of interest in view of the

fact that Prince George of Greece has become a central

figure in the European war cloud. It contains the

prince's address to Mr. Edison, on the occasion of his

visit to this country in 1S91. The prince passed part

of one day in Mr. Edison's laboratory. The phonograph
interested him immensely. He heard it grind out the

speeches of celebrated men, and then he called for music.

The phonograph responded with the then popular
"Where Did You Get That Hat?" Prince George then

talked into the receiver, saying in Greek: "Hail, Edison,

greatest of inventors. George. Prince of Greece, salutes

thee."

ELECTRIC LIGHTING.
The consolidation of all the electric lighting interests

on Staten Island was practically completed when the

big uncompleted building at Livingston, begun three

years ago by Erastus Wiman, was bought in by the New
York and Staten Island Electric company on February
13th. This company was recently organized for the

purpose of acquiring the electric lighting interests on the

island. The sale was made by Albert B. Boardman of

the firm of Tracy, Boardman & Piatt receiver of the

Wiman electric properties. There were present at the

sale Erastus Wiman, Col. G. B. M. Harvey, the head
of the new company; Austin B. Fletcher, representing

the unsecured eastern creditors of Mr. Wiman, and
other interested parties. The only bid was $1,000, made
by Paul Cravatb, for the new company. The liens

against the property aggregate less than $39,000. The
property sold includes nearly 400 feet of valuable water

front and a large brick and granite structure, two-thirds

completed, planned by Mr. Wiman to be one of the most
substantial and complete electric power plants in the

vicinity of New York. The consolidation includes the

Electric Power company, the old Wiman plant at St.

George, which supplies the villages of New Brighton

and Edgewater; the Staten Island Electric Light com-
pany, the plant at Port Richmond and the Richmond
County Electric company, which recently established a

plant at New Brighton and is an offspring of the Staten

Island Electric Railroad company, of which Colonel

Harvey is president. It is understood that Edward P.

Doyle is to be general manager of the consolidated com-
panies and that Mr. Wiman will retain some interest in

The D. A. Kusel Telephone Manufacturing company,
St. Louis, Mo., has just accepted an order for a com-
plete telephone exchange equipment from the Sorenlo,
111., Telephone company. This order, the Kusel com-
pany states, was secured through its advertisement in

the Western Electrician.

The General Incandescent Arc Light company of

572-578 Fifth avenue, New York, has devised and per-
fected the Bergmann enclosed arc lamp for constant po-
tential direct current circuits. The new lamp burns
from 100 to 150 hours with one set of carbons and oper-
ates with a potential of about 80 volts. Several hand-
some designs are shown in a pamphlet on the subject
just issued by the company named.

A new company, the Ahlm-Edwards Electric company
of Medina, O.. has come into the field with aline of
multipolar dynamos and motors, The dynamos are de-
signed principally for small isolated lighting plants, and
are well adapted for gas engine driving. The motors
are provided with adjustable bases and can thus be
easily fastened to walls or ceilings. This feature is es-

pecially commended, although the machines are said to

be well built in every particular. A descriptive cata-
logue is sent on application.

President Robert Fessenden of the Hope Electric Ap-
pliance company of Providence, R. I., was in New York
last week. Mr. Fessenden reports that the outlook for

business with his company has never been as bright, and
the number of orders as large, as at present. In order
to meet the increase in trade, arrangements are being
perfected to enlarge the capacity of the factory, and,
that a more proper distribution of the company's pro-
duction may be made, agencies will soon be placed in

New York, Chicago, and other central distributing

points. The Hope Electric Appliance company has
a reputation second to none in the manufacture of arc
cut-out boxes, mast arms and high and low-tension cur-

rent knife switches.

The Fischer Foundry & Machine company of Pitts-

burg, Pa., builder of the "Fischer" single and four-valve
engines, desires to contradict certain unfounded reports

that have been in recent circulation, to the effect that

the manufacture of engines has been discontinued by the

company. On the contrary, it may be stated that ad
ditional valuable features have been introduced, which,
combined with the already known merits of the original

makes of these engines, especially adapt them for elec-

tric lighting and street railway purposes. An inspection

of the company's shops in Pittsburg reveals a thriving

and prosperous industry, and the business outlook for

1897 is flattering. Foster & Louis, general western
agents, have offices at 1000 and 1002 Fischer building,

Chicago, where the many friends of the Fischer en-

gine, and in fact all visitors, will be cordially wel-

comed.

The importance of a suitable carbon electrode for in-

dustrial electrolysis becomes evident with the increas-

ing production by electrolytic methods of either chem-
icals or metals in this country. Hugo Reisinger of No.
3S Beaver street, New York, who is well known to the

electrical trade for his "Electra" arc light carbons, has
had great success in the introduction of his carbon elec-

trodes, which are used in the electrolytic production of

aluminum, copper, chlorate of potash, etc. The carbon
electrodes supplied by him are made of pure carbons.

They are homogeneous throughout, of the highest con-

ductivity and have long life. The European factory which
Mr. Reisinger represents in this country has the greatest

facilities for turning out large quantities of these carbon
electrodes, and, among others, has a running contract to

supply all the carbon electrodes used in the famous
aluminum factories at Neuhausen, Switzerland.

Since the world began people have racked their brains

over puzzles of all descriptions, and things have not

changed in this respect, for the person is yet to be found
who does not enjoy studying out a really clever puzzle

and then ' 'springing" it on some friend and watching him
do likewise. Most good puzzles cost raonny, but the

Clayton & Lambert Manufacturing company of Ypsi-

lanti, Mich., is sending out one gratis, to all who ask,

that is a "poser" to the uninitiated. This puzzle was
accidentally discovered in the manufacturing establish-

ment of the company named. Two of the hose bands
used in the Ypsilanti hose repair outfit were found one
day interlocked in a manner that would rack the brain

of a Philadelphia lawyer to undo them. This queer and
self-planned puzzle has been studied out and will be sent

to any address, with directions of operation, upon re-

ceipt of a two-cent stamp. The company requests that

the Western Electrician be mentioned when writing

for the puzzle.

The People's Electric company of Madison, Wis., de-

sires to have it stated that it will continue to handle the

specialties which it has carried since its organization,

with others added. The many friends and patrons of

the People's company will be pleased to learn that the

capital of the company has been materially increased

and that F. H. Ford, the new president, will have full

charge of the business. Mr. Ford is thoroughly awake
to the wants of the trade in the Northwest, as he was
formerly the secretary and electrical engineer of the
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People's company. Since the company was first organ-

ized, several years ago, it has built up an excellent repu-

tation in the trade and at the present time it is doiDg a

flourishing business. Every effort will be made to in-

crease this trade, and the long list of well-known spe-

cialties which the company handles, coupled with its

excellent facilities for prompt shipment, will doubtless

make the concern even a more important factor in the

supply business than it has been heretofore. A cata-

logue will soon be issued.

BUSINESS.
An electric light plant has lately been placed in the

Wauwatosa County Insane Asylum, Wisconsin. The
Ball Engine company, Erie, Pa., furnished the engines.

H. J.
Gorke, who for several years was general mana-

ger of the Electrical Engineering & Supply company of

Syracuse, nas opened an office in the Bastable Building

at Syracuse, N. Y., as a manufacturers' supply agent,

and has secured a number of first-class specialties,

which he will present to.the trade in Central New York.

Mr. Gorke is well known in the electrical trade, and his

enterprise will undoubtedly win him success.

H. M. Underwood & Co., 204 Dearborn street, Chi-

cago, have had several applications for the new regu-

lating socket of the Pacific Electric company, which

they represent in this section, and the outlook for a fine

business is encouraging. They have also good returns

on the No. 7 Espersen adjustable shade lamp, which is

attached directly to the present fixtures, being the only

adjustable shade lamp on the market that is plugged into

the socket directly, requiring no standard of its own to

obtain the desired result.

The manufacturers of the Packard lamp have always

had the reputation of doing something very handsome in

the catalogue line, and this reputation has been main
tained by the appearance of their catalogue for the sea-

son of 1S96-97. This catalogue is a little more preten-

tious than any of its predecessors, and many of its

pages are devoted to general data on incandescent lamps
and other valuable information. The Electric Appliance
company has prepared a special discount sheet for this

catalogue, giving the present market prices on high-

grade Packard lamps, so that the catalogue when sup-

plied with this discount sheet makes a complete lamp
reference book. It will be sent to the trade on applica-

tion.

The Orne Electric Construction company, Owings
building, Chicago, manufacturer of Orne's intercommu-
nicating telephone system, has just secured an order from
Siegel, Cooper & Co. of Chicago for over 30 telephones to

connect the different departments in their establishment.

It is claimed that Mr. Weber, the engineer for Siegel,

Cooper & Co.. made thorough tests of many of the inte-

rior telephone systems on the market, and that the con-

tract was finally awarded to the Orne company as the

result. The Orne system is meeting with great favor in

Chicago, and is in use by such well-known houses as

Sprague, Warner & Co., New York Life Insurance com-
pany, Atchison, Topeka & Santa Fe Railroad company,
W.M. Hoy t company, Chicago & Alton Railroad company
and Carson, Pirie, Scott & Co. It is said that over

3,000 instruments are connected by the use of this sys-

tem in Chicago.

The Dearborn Electric company, 19 Quincy street,

Chicago, is at the present time one of the busiest houses
in the supply business. The company is receiving or-

ders from a great many users who were never heretofore

on their books. This agreeable change to the Dearborn
Electric company is due to the fact that the company is

handling quite a number of well-known specialties, such

as Sunbeam incandescent lamps, New England switches,

Herlimann batteries, Bishop wires and many others
equally meritorious. The prospects of the company are
belter than they have ever been before, and as the Dear-
born company makes it a point to fill all orders with the

greatest promptness, it is suggested that those in need of

supplies send for the monthly price-list. The company
will move on or about March 15th to its new store,

330 Dearborn street, where it will have better facilities

for filling orders and supplying the wants of its cus-

tomers.

James C. Wormley has been appointed general agent
for the new Shelby lamp for Cook county, 111., and the state

of Minnesota. Mr.Wormley'sconnection with the incan-
descent lamp industry dates back a number of years to

the time when he handled the Universal lamp made by
the Universal Electric company, Cleveland, Ohio. It

will be remembered that the Universal company was
burned out and ceased the manufacture of lamps some
time ago. Since then Mr. Wormley has handled several

makes of lamps, but as the Shelby Electric company of

Shelby .Ohio, has in its employment Joseph Hardwick, the

old superintendent of the Universal company.Mr. Worm-
ley feels particularly elated at securing the agency for

the Shelby company, as he can again supply a lamp
similar to the Universal. The Shelby Electric company
appointed Jas. C. Wormley & Co. agents for the state

of Minnesota, owing to the fact that the latter firm
has a well established agency in St. Paul. Mr. Worm-
ley is considered one of the most energetic men in the

incandescent lamp business in Chicago, and with his

large acquaintance and wide experience in the business
it is safe to predict that the lamp which he now handles
will find ready purchasers in the territory covered by
Mr. Wormley. The Shelby Electric company claims for

its lamps longer life and a higher efficiency than that of

other makes.

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued February 16, i8gy.

577,033. Illuminated Sign. Curtis Holland, Millis,

Mass. Application filed March 17, 1896.

A frame or holder adapted to be connected with the

socket of an incandescent electric lamp, and having a pair

of jaws and a sign-plate detachably held by the jaws.

577. °37- Electric Switch. Charles D. Jenney, Indian-

apolis, Ind. Application filed April 7, 1896.

The combination is claimed of the lever, the pivoted
locking-arm formed with a joint near one end, the magnet
for holding the device in position to lock the lever in one
position, and mechanical means for holding it in the other.

no. 577,101.

577,077. Electrical Warp Stop-motion for Looms. Al-

pheus C. Shuttleworth, Philadelphia, Pa. Appli-

cation filed April 30, 1894.

A magnet is so placed as to be in close proximity to the

ends of the heddles at the termination of each shed, and
electrical connections are established between the magnet
and stopping mechanism to actuate the mechanism and
stop the loom when a heddle comes in contact with the
magnet.

577,081. Electric Controller. Elmer A. Sperry, Cleve-

land, Ohio. Application filed September 21, 1896.

A cylinder is provided with contacts for establishing con-
nections of the motor circuits; brushes engage with the
contacts, and means are provided for changing the relation
between the brushes and the contacts on the cylinder by a
movement of one relative" to the other in a direction trans-
verse to the plane of rotation of the cylinder.

577.101. Telephone System. William W. Dean, St.

Louis, Mo. Application filed September 19, 1S96.

Factors in this arrangement are subscribers' stations,

each having a primary circuit including a transmitter,
thermal generator and the primary helix of an induction
coil, a common source of current, a conductor leading from
the source of current to the subscribers 'stations, and heat-
ing conductors, one at each subscribers station in circuit
with the conductor and source of current, and adapted to

heat the thermal generators.

577.102. Party-line Telephone System. William W.
Dean, St. Louis, Mo. Application filed September
19, 1S96.

The electric circuit consisting of two limbs or sides adapted
to be formed into a metallic circuit, and a group of high re-
sistance signal bells connected with the outer portion of the
circuit, an inner group of low resistance signal bells in-
cluded in the circuit, relays, one for each limb, connected
between the groups, and each when operated acting to
diminish the resistance ot the other limb, means for send-
ing pulsating current of either polarity over either of the
limbs, and means for at the same time directing battery
current over the limb corresponding to that over which the
signaling or pulsating current is being sent to operate ihe
proper relay, whereby either bell of the low resistance
group may be operated without ringing any other bell of
either of the groups.

577,119. Electric Brake. Elmer A. Sperry, Cleveland,

Ohio. Application filed February 19, 1895.

An auxiliary field coil of relatively high resistance is em-
ployed, and brushes and contacts for including the coil in

circuit with the motor armature at the "off" position of the
controller.

577,128. Signal. Paul G. Feuerstein, Milwaukee, Wis.
Application filed October 26, 1S96.

A clock whose hands are electric conductors that travel
against the contacts on the dial, a switchboard, electric
signal wires and an electric split plug for connecting
switchboard contacts with signal wires comprise the in-

vention.

577. J 3 - Space-block for Armatures. Henry Geisen-
honer, Schenectady, N. Y. Application filed No-
vember 20, 1896.

This construction consists of a main portion of cast metal,
having recesses or seats for the teeth or projections of the
space-block, and teeth or projections of strips of metal
secured to the cast portion.

577,141. Means for Preventing Destructive Field-mag-
net Discharges. Frederick Mackintosh, Schenec-
tady, N. Y. Application filed October 31, 1896.

Included in circuit with the field magnet coils and the ex-
citer is a secondary source of electromotive force inter-
rupting the circuit of the exciter, causing the secondary
source of electromotive force to energize the field coils and
decreasing the secondary electromotive force.

577,148. Binding-band for Armatures. Henry G. Reist.

Schenectady, N. Y. Application filed November
iS, 1896.

Many turns of wire having one -side slightly longer than
the other provide the meansto secure the adjacent ends of
the bands.

577- 1 59- Incandescent Electric Lamp. Charles S. Dol-
ley, Russell Hawkins and Thomas M. Lightfoot,
Philadelphia, Pa. Application filed April 22, 1896.

no. 577.141-

Two non-conducting plates are employed, one or both of
which may be either transparent or translucent, and from
between which plates the air has been exhausted

; a filament
is compressed between the plates, a hermetically sealed
frame extends around the outer edges of the plates, and
connections for electric wires are provided.

577,186. Process ot Electro-depositing Aluminum.
Caleb G. Collins, Woodsburg, N. Y. Application
filed May 18, 1896.

An electric current is passed successively through a posi-
tive solution containing a salt of aluminum, a porous parti-
tion and a negative solution containing potash and phos-
phate of aluminum.

577,214. Resonant Electric Circuit. John S. Stone,
Boston, Mass. Application filed September 10,

1896.

A resonant electric circuit containing inductance result-
ing from the magnetization of independently magnetized
paramagnetic material.

577,231. Telephony. Walter L. Bradshaw, Cincin-
nati, Ohio. Application filed March 30, 1896.

One claim is as follows: In a telephone system of the
class described the push-button in combination with the
receiver, the hook, ringing battery, line, plate, line spring,
drop spring and drop.

NO. 577.130.

577,282. Electrical Battery. Edward Burnet, Wigan,
England. Application -filed November 30, 1895.

A cell is formed with a socket in its upper opened end
with the electrodes, and a tray supporting the electrodes
and closely fitting within the socket, and having a flange
extending over the walls of the cell to prevent leakage into
the tray.

577,284. Conduit Sheathing. Horace B. Camp, Akron,
Ohio. Application filed February io, 1896.

A conduit is described that is suitably metallically
sheathed, and has the sheathing composed ef two sections,
the inner section bent laterally and outwardly near its
longitudinal edges, and the other section suitably shaped
to embrace the longitudinal edges of the inner sheathing
section, and extending beyond the edges of the inner sec-
tion a suitable distance and terminating in laterally and
outwardly projecting flanges.

577,317. Electric Furnace. Francis J. Patten, New
York, N. Y. Application filed September 15, 1896.

Two or more carbon pencils are connected through inde-
pendent electric circuits to a source of electric current,
the circuits including a liquid commutator, whereby the
pencils can be given current singly and in groups succes-
sively in rotation,

577. 37°- Electric Furnace. Francis
J. Patten, New

York, N. Y. Application filed November 6, 1S96.

The lower electrode is an inclined block or slab over
which the material is fed, and the upper electrode consists
of a series of plates having their lower edges transverse to
the movement of the material; means are provided for
passing a direct current through the electrodes and for
creating a reversing magnetic field having its lines of force
transverse to the upper electrode, whereby the arcs pro-
duced are caused to reciprocate across the material being
operated on.

577. 37 *• Electro-magnetic Arc Controlling Device.
Francis

J. Patten, New York, N. Y. Application
filed January 15, 1897

Thi
an a

lis method of imparting a reciprocating movement to
an arc between electrodes consists in causing the arc to
traverse a fixed magnetic field, the l ;nes of force ofwhich
are substantially transverse to the direction of the arc-pro-
dncing current and reversing or alternating the arc-produc-
ing current.-
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Telephony in Stockholm.
The beautiful capital of Sweden claims many points

of distinction, but there is none more worthy of consid-

eration, especially at the hands of Americans, than the

remarkable telephone system that has been developed

by her energetic citizens. It is admitted that in Stockholm

the telephone is proportionately in more general use

than in any other place in the world. It may be

remarked incidentally that the experience acquired in

this work has proven many of the theories concerning

commercial telephony to be erroneous, and that the

conspicuous position which Sweden occupies in the tele-

phone world to-day is due entirely to the enterprise and

courage of those who departed from the accepted lines of

practice and determined to apply to the telephone busi-

ness the same rules that govern other commercial enter-

prises.

When the telephone was introduced in Sweden in

1880, it was regarded ss an expensive luxury, almost a

scientific toy, and for three years, while the International

Bell Telephone company enjoyed a monopoly, it made

comparatively little progress in securing recognition

as a commercial agen t

.

It was only when compe-

tition appeared that the

real advantages of the in-

strument were made
known to the people. In

Stockholm the General

Telephone company was

formed, and in Gothen-

burg, the next town in

importance, a co-opera-

tive association was tried.

This latter plan found

general favor and was in-

troduced throughout the

kingdom. The General

company was equally suc-

cessful in the capital.

Rates were reduced from

about S44 to $27 per year,

and as a result the new

company secured as many

subscribers in a few
months as the Bell com-

pany had gotten in three

years. The next year

the General company had

three times as many sub-

scribers and the Bell sys-

tem had made no progress

whatever. Moreover, the

new corporation proved a profitable investment, to the

astonishment of the Bell company, which never played

an important part in the affairs of the city, and which was

soon absorbed in the General company's system. That

corporation has now 15,000 instruments in use, which is

really a remarkable showing, considering the fact that the

population of the city is only about a quarter of a million.

Extension of the system beyond the city was opposed

by the government telegraph department, which had de-

termined to enter the telephone field, and, in conse-

quence, the General company was obliged to abandon

its plan of establishing a complete network of telephone

lines throughout the kingdom. However, it was given

permission to extend its lines in the territory surround-

ing Stockholm within a radius of 70 kilometers, 43.5

miles, and that disfrict to-day enjoys the distinction of

having the best telephone service in the world. It

should not be imagined that the company has an exclu-

sive franchise in- this territory. As a matter of fact, the

government engaged in active competition with the Gen-

eral company, put in metallic circuits, provided direct

connection with subscribers on its lines in other parts

of the country, and placed its rate of yearly service

$5 lower than the General company's. The latter con-

cern at once improved its service, replaced its grounded

wires with metallic circuits and gave free connections

throughout the territory in which it operated, but did

not reduce its price. The result of active competition

during the first four years is interesting as showing the

inability of governmental systems to compete with pri-

vate management. Despite the advantages possessed

by the state, the General company increased its service

by the addition of 3,150 new subscribers, while the gov-

ernment succeeded in getting only 2,000.

Many features of the telephone service in Stockholm

are not to be found in American practice, yet they may

be of sufficient interest to warrant brief mention here.

One of these is due entirely to the geographical condi-

tions. The city of Stockholm, which is one of the most

beautiful of the world's capitals, is built principally upon

several islands between the Baltic Sea and Lake Mahar,

and this circumstance has earned for it the name of the

Venice of the North. It is a much more enterprising and

thrifty community than the Italian art center, and in many

respects it is one of the most progressive cities of Europe.

Communication between the several islands comprising

the city, the main-land, and the villages on the numer-

special features of this system have already been fully

described in this journal. They have been developed

by years of experience in Stockholm in the face of active

and powerful competition which has made it absolutely

necessary to give the very best service of which the con-

dition of the art was capable. Some idea of the re-

quirements of this service may be gained from the fact

that in 1893 the number of connections made by the

General company in Stockholm alone was 25,060,715.

The profits of the company have increased steadily each

year, making it possible to pay an eight per cent, divi-

dend, to extend the business to an extent unprecedented

elsewhere, to convert the system from ground return to

metallic circuits and to establish a fund ^"108,411, in re-

serve for possible contingencies. This showing is cer-

tainly very flattering, and it is also encouraging to inde-

pendent companies that contemplate a policy similar to

that followed by the Stockholm concern.

TELEPHONY IN STOCKHOLM.—OPERATING ROOM OF PRINCIPAL EXCHANGE.

Paris Exposition of 1 900.
In a recent report to the government, copies of which

can be had by application to the State Department at

Washington, D. C, Sam-
uel E.'Morss, the United

States consul-general at

Paris, sets forth the gen-

eral scope and character

of the international ex-

position to be held in

Paris in 1900, its organi-

zation, the financial ar-

rangements, and t h e

special features by which

it will be characterized,

and gives in detail the

systems of classification

and awards adopted, and

all the regulations affect-

ing foreign exhibitors. He
says: "It is the avowed
purpose to make the ex-

position surpass all its

predecessors, both in

France and elsewhere,

not perhaps in extent or

in architectural features,

for it is conceded that in

these respects there is

little hope of eclipsing the

great achievements at

Chicago, but in its artistic

aspects, in the logical,

comprehensive and scL

ous islands within the 70 kilometer radius, makes the use

of submarine cable necessary. The General Telephone

company has a small steamer which is equipped for lay-

ing and repairing submarine cable, and close attention is

given to every detail of this important department.

Many of the smaller islands near the town are the sum-

mer homes of wealthy merchants and public officials who

find it necessary or convenient to have telephonic com-

munication with the city.

The principal exchange is located in the old part of

the town, and judging from the picture of the interior,

showing the operating room, which is presented on ihis

page, it is a very substantial structure. It has been

found necessary to enlarge this exchange several times,

until at present the capacity is 15,000.

The first installation of telephones in Sweden con-

sisted of Bell apparatus, but since the anti-Bell com-

pany gained a foothold, the Swedish telephone, made

by Ericsson & Co. of Stockholm, has been adopted. It

is an interesting fact that the Bell company uses the

Ericsson transmitter on its lines with Bell receivers and

magnets of the American type. The Swedish tele-

phone is likewise used extensively in Norway, Germany,

France and Japan, and has lately been introduced in

this country by Whitman & Couch of Boston. The

entific system of classification and award, and in the

uniformity and harmony of the whole. In a word, the

ambition of the projectors lies chiefly in the direction of

artistic excellence and general ensemble."

The matter of classifying exhibits has, Mr. Morss

says, been profoundly studied. That of the World's

Fair of 1S93 is criticized as erring in the too minute sub-

division of the classes. At Paris there will be 18 groups

and 120 sections, as compared with 12 groups and nearly

1,000 sections at Chicago. The classification in the two

groups of greatest interest to the readers of the Western
Electrician—and it is a somewhat meager one—is given

:

Group No. 4.—Mali-rials and- General Processes of
Mechanics.

(19) Steam engines.

(20) Engines using other motive power (except elec-

tricity).

(21) General mechanical apparatus.

(22) Tools and implements of manufacturing.

Group Xo. 5.

—

Electricity.

(23) Production and mechanical utilization of elec-

tricity.

(24) Chemical electricity.

(25) Electric lighting.

(26) Telegraphy and telephones.

(27) Different applications of electricity.

There is a class (15) in group No. 3 devoted to "Instru-
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ments of Precision, Coins, Medals," and one in group

No. 6 (32) styled "Railroad and Tramway Construction,"

and that seems to complete the list of classes under

which products representing electrical science and indus-

try may be displayed. It seems strange that, although

there is an "Electric Lighting" class, there is no distinct

provision for electric railway apparatus. The classifica-

tion is uneven and scanty and is not likely to find favor

with electrical exhibitors. Classes 23 and 27 will be

unduly loaded with exhibits, if the exposition is success-

ful from an electrical point of view, and several other

classes—such as "Electrical Heating and Cooking,"

"Devices and Methods for Current Transmission," "Pro-
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duction and Application of the X-ray and Other Vacuum

Tube Phenomena," and others that could be easily sug-

gested—might be set off with advantage.

Protection of High-tension Lines from
Atmospheric Electricity.

A report on this subject by Roger Chavannes, at

the recent electrical congress, closed with the follow-

ing conclusions:

First—Atmospheric discharges following a line of

many conductors select one in preference, thence choos-

ing the easiest route to earth.

Second— The easiest road for this discharge is one
having a feeble ohmic resistance, a good earth contact

and a minimum inductive resistance.

Third—All angles or curves are obstacles to such dis-

charges; above all if successively they form a zig-zag or

spiral.

Fourth—All machines, subterranean cables, appa-

ratus, etc., should be protected by induction spools.

Fifth—Lightning arresters should be so constructed as

to break the discharge spark.

Sixth—To prevent the discharge taking a second route

along a conductor, at the time of rupturing the spark,

the lines at that point should be well separated.

Seventh—Fusible metals on the ground lines of arrest-

ers are to be avoided, unless where a constant inspection

is rigidly enforced.
Eighth— It is best that each arrester should have a

separate ground connection.

Ninth—In protecting subterranean cables, each con-

ductor should have at least two arresters. These are to

be placed near the induction coils, these supplementa-
ries being of fixed points, with earth contacts furnished

with multiplecut-outs.
Tenth—For alternate currents the best lightning ar-

rester consists of an earth contact through water.

Eleventh—These suggestions are in general only ap-
plicable to inductive discharges. Protection against

lighting proper requires that the posts be protected by
ordinary lightning rods, or something similar.

Twelfth—In lighting by alternate and transformer
currents the secondary circuits may become a source of

extreme danger through a break in the internal insula-

tion. This danger may be effectually avoided by ground-
ing one pole of the secondary circuit.

The last suggestion furnished the occasion for a free-

for-all discussion on the mooted question of grounding

the secondary lines. While this plan had many advo-

cates from the viewpoint of personal safety, it was

pointed but on the other hand that it certainly could not

but be objectionable, for in case of a breakdown of the

transformer it would introduce a permanent ground on

the circuit which furnishes the illuminating current for

one or more consumers, and while it is true that this

ground $er se could do no harm, an accidental second

ground, by diverting the current, might result disas-

trous! v.

In the United States Circuit Court at Boston on Feb-
ruary 20th the petition of W. H. Baker, vice-president
of the Postal Telegraph company, for a receiver for the
United Telegram company was heard by Judge Colt.
The petition claims fraud and conversion of the com-
pany's money for officers. Herman

J.
Pettinghill was

appointed receiver of the United Telegram company,
which is a New Jersey corporation, having a capitaliza-
tion of Ssoo.ooo.

Whistling Arcs.—A Case of Electrostatic
Induction, and the Remedy.

By Foree Bain.

During last summer the writer had under supervision

the installation of an electric arc light plant designed

for lighting the West Chicago parks and boulevards.

The plant has an ultimate capacity of 1,350 full arc

lights, the present number installed being S16, included

in-six circuits of about 400,000 feet of lead-covered, un-

derground rubber wire cables. The size of the con-

ductor is a trifle larger than No. 5 B. & S. gauge. These

cables are drawn into wooden pump log conduits placed

in the grass plats along the boulevards and parks,

about 12 inches below the surface. Tne lead cables are

drawn into the poles in succession and are connected to

the lamp switches in the pole base. From the switch

wire of a similar character without lead covering ex-

tends to the lamp on the upper end of the pole. The
pole is made in three sections, the lower base section of

cast-iron and the middle section of a hollow wooden

mast, while the upper iron section is a cast-iron socket

around a goose neck of bent wrought-iron pipe, at the

extreme end of which the lamp is attached by.means of

a lamp insulator.

Circuits No. 1 and No. 2 were the first that were

completed and gave most of the trouble. Circuit No. 1

contains about 12 miles of cable and 116 Adams-Bagnall

shunt arc lamps. Circuit No. 2 contains about seven

miles of cable and S6 similar lamps. The district here

referred to is designated in the diagram, Fig. 8, presented

on page 132.

The strange phenomenon to which I refer was a loud,

harsh, whistling noise produced in the lamps as soon as

the arcs were struck. The whistle was nearly identical

in tone to that of the deviline whistle of the familiar

peanut roaster. It registered somewhere between upper
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and middle C. It was very loud and could be heard

about two blocks distant from the lamp engaged in this

disagreeable pastime.

The lamps did not all whistle at one time: it seemed

to be produced in those having long arcs. As soon as

the lamp would feed, the whistling would disappear un-

til the arc became long again, or this effect may have

produced long arcs. It was noticed that the whistling

was always accompanied by a flaming arc.

Before I had recovered from my surprise at this com-

bination of light and music the telephone and fire-alarm

people were on the still hunt for the disturber of their

peace. The telephone system of the entire west side of

Chicago was rendered almost inoperative each day after

5 p. m. by this unusual induction. The noise in the

telephone circuits was constant, and harsh as long

as the plant was in operation, and rendered the use

of this little instrument of communication an abomina-

tion. It was very much the worst case of induction in

the experience of the Chicago Telephone company, and

the management was naturally very anxious to find it

and to remove, the cause as quickly as possible. To
their engineers, Mr. Abbott and Mr. Bentley, I am in-

debted for intelligent assistance: the latter gentleman

recorded the result of the experiments and observations

by agreement, and from these records I have freely

made extracts. I am also indebted to Mr. Adams of the

Adams-Bagnall company, L. E. Jones, my assistant,

and others. The first thought suggested was that the

impulses due to the sections in the commuator set up

vibration in the circuit and that this caused the induc-

tion in the telephone circuit. This was proven falla-

cious by the use of different dynamos having commu-
tators with a great difference in the number of segments.

The Excelsior dynamo with 4S sections at a speed of

700 revolutions per minute would produce

48— X 700 == 16,800

2

impulses per minute. The Fuller-Wood dynamo with

175 sections at a speed of goo revolutions per minute

would produce jy«-

X 900 = 78,750

impulses. The tone in the lamps and in the telephone

circuits was exactly the same pitch independent of the

number of vibrations produced by the commutator of

either dynamo. Had this been the producing cause the

pitch would have been very decidedly changed. It was

then thought that it might be a characteristic of the

lamp; the armature being in motion might set up a

counter electromotive force that would produce the ef-

fect in the arcs. It was found, however, on close exami-

nation that the armature of any given lamp was in a

state of rest while its arc was whistling vigorously. It

was thought that the infinitesimal motions of the arma-

ture of the lamp might produce vibration, but this was

disproved by attaching two carbons over the top edge of

a small pine box and separating them, when in circuit,

by hand. The arc produced in this way could be made
to whistle when the arc was lengthened and stop whis-

tling when the arc was shortened.

Before the latter experiment was tried it was thought

that probably the partially enclosed globe might be re-

sponsible, by holding the non-combustible gases which

might in some way cause a vibration in the arc. The
globe pans were opened so that the gases might drop

out, without any change in result.

The dynamos of the station are driven by means of

the American system of ropes, and the usual static effect

produced when leather belts are used is not present.

Ropes are used partly for "this reason. However, the

frames of the dynamos were first grounded through a

lead-pencil mark about six inches long and afterward

through Geissler tubes, without any appreciable effect.

Up to this time the whistling sound had been continuous

as long as one or more circuits were in operation.

When two circuits were started the induction of the

telephone lines seemed to increase in volume with a

slight change in the pitch of the note, probably the re-

sultant of the two different notes. There were nodes in

the new note that seemed to bear some relation to the

hum of the dynamos, but of a very much higher pitch

than that which was produced by the commutators and
brushes of the Excelsior dynamos.

The lead sheaths of the cables were now metallically

connected together at a point where they enter the _
dynamo room, and they were also grounded at 25 differ-

ent places along the line of the circuits by means of

long iron rods driven deep into the bottom of the man-
hole. After this was done it was noticed that the

whistling would disappear and reappear at periods vary-
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ing in duration and irregular intervals. Frequently the

telephone circuits would be quiet for an hour and then

in periods of only a few moments at a time.

A telephone receiver and several hundred feet of wire

were taken out on the circuits to make tests. The first

test consisted in stringing a single circuit between two

electric light poles in Garfield Park, using the lamp poles

as grounds.

The cables in Garfield Park are fiber cables that

were put in about three years ago. The greater number
of lamps on this circuit are of the Fuller-Wood double

carbon type, and they were operated from the same
dynamos as the other circuits.

No induction from this electric light circuit was
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noticed in this test, although the exploring line used

was placed parellel to and in as close proximity to the

circuit as possible between the poles.

The next station for test was upon the south side of

Washington boulevard, and about three lamps east of

Homan avenue, on the new rubber cable circuits. The
first consisted in a repetition of the conditions at Gar-

held park, the exploring wire being approximately 150

feet in length.

Gas lamp posts were also used f®r grounds, although

it was found that there was no noticeable difference

when gas and gas, gas and electric, or electric and elec-

tric posts were used for the test. This test showed a

very perceptible induction in the exploring circuit of

the same note and character as that noticed in the

pqwer house previously.

Then the exploring wire was stretched across the

street at right angles to the circuits, grounds being ob-

tained on either side through the gas and electric light

poles. Induction was still very heavy, though probably

not so much as in the former test. The exploring wire

was moved to an angle of about 45 degrees to the line

of the cables, when the induction was about the same

as before. These experiments were repeated by touch-

ing the wire to the ground at either end, and here the

induction was perceptible, but not so pronounced. The

next test consisted in opening the manholes diagonally

across the street and upon opposite sides and connect-

ing the sheaths of two cables of different circuits to-

gether through the telephone receiver. This test gave

the same note, but so loud that it could be heard easily

more than 100 feet away from the telephone. The tel-

ephone receiver was now taken out of circuit and the

two lead sheaths were metallically connected together

with the copper wire. It was noticed that when using

the receiver without any wires being connected to it,
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and when the observer was stationed in the middle of

the street, the induction was decreased when the me-

tallic connection was made and louder when the connec-

tion was broken. Opening and closing was readily

detected by the telephone. When the observer was out-

side of the area enclosed between the two circuits this

opening and closing of metallic connection between the

sheaths made no perceptible difference.

Tests were now made in the vicinity of the cables

with a receiver not connected in any way. This test

showed that invariably when the axis of the telephone

magnet was parallel to the plane of rotation of the lines

of magnetic force and at right angles to the axis of the

conductor, the induction was at its maximum when in

comparatively close proximity to the cables, say 10 feet.

The inductive effect on the telephone receiver was en-

tirely neutralized when the magnet was either parallel

to the plane of rotation of the lines of magnetic force

and normal to the axis of the conductor, or normal to

the plane of rotation of the lines of magnetic force and

parallel to the axis of the conductor.

After these tests were made the writer became con-

vinced that the trouble was caused by electrostatic in-

duction, and it immediately occurred to him to join to-

gether the entire system of lead sheaths metallically

wherever they had been severed, as when entering a

pole, and this would have been done immediately but

for the fact that nearly every foot of the lead sheaths

was grounded by being in contact with damp tubes.

They were virtually, it was thought, connected together,

and, therefore, the idea of doing this was abandoned.

A great number of other tests were made using con-

densers, Leyden jars, exploring coils, Geissler and

Crookes tubes. An electrostatic voltmeter was used in

measuring the potential of the circuits; several compara-
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tively short pieces of cable, probably several hundred

feet in length, used to connect the dynamos to the switch-

board, were connected together by attaching a wire to the

sheaths of each piece and joining these together. The
potential between these lead sheaths and ground was

found to be 250 volts, something more than a volt per

foot. At this discovery it was thought by several of the

observers that it was leak and not induction. To de-

termine this point a 220 volt 16 candle power incandes-
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cent lamp was connected in between the sheaths and

ground, and the filament turned a bright red. If it had been

a leak the lamp would probably have glowed above nor-

mal candle power. A 16 candle power no volt lamp was

substituted and the heating of the filament was just

barely visible, indicating that the static capacity of the

cable was exhausted with the flow of a very small cur-

rent. When a telephone receiver was substituted for

the lamp the whistle was very loud and could be heard

all over the power house above the noise of the ma-

chinery.

Geissler tubes were then used. Circuit No. i, which

had evinced the most decided results, was selected. Sev-

eral tubes were made and placed at intervals of about

one mile apart on the circuit. These tubes were of a

low exhaustion and were connected between the copper

conductor and the lead sheaths. For about two hours

after these tubes were placed in circuit, after the lamps

were lighted, it was noticed that all induction ceased and

the telephone circuits for the first time were unaffected.

It was observed that some of the tubes were discharging

and illuminating the entire interior of the lamp poles in

which they were placed, while several others seemed to

be entirely inoperative. The result of this experiment

was to have all of the tubes shattered after being in serv-

ice less than three hours. Tubes of different sizes and

of different degrees of exhaustion, from a Geissler to a

Crookes, were tried, with the result that when the exhaus-

tion was low enough to effect any change in the induc-

tion the tube would soon become destroyed, and when

the exhaustion was high enough for durability its effect
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to reduce the induction could not be noticed; therefore,

the use of tubes was abandoned

The next experiment consisted in connecting up 100

lamps in the station, arranged at the switchboard so

that any desired combination of this lamp circuit with

any of the external circuits could be made. All lamps

upon circuits Nos. 1 and 2 had been cut out, leaving sim-

ply the ohmic resistance of the copper conductor in the

circuit.

Fig. 1 illustrates the first test. This consists simply

in starting 100 arcs in the station without any external
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connection. These lamps started off without trouble

and no trouble was noticed on the telephone lines.

The second experiment, as shown by Fig. 2, consisted

in legging on to one side of the lamp circuit in the sta-

tion, one side of No. 2 circuit. With this arrangement

no trouble was experienced in starting the lamps and no
noise could be heard upon the telephone lines.

Fig. 3 shows the third experiment. This consisted

simply in looping circuit No. 2 into the lamp circuit at

the station. No trouble was experienced in starting the

lamps and no noise resulted.

Experiment number 4, Fig. 4, consisted in legging on

one side of circuit No. 1, as shown in the sketch, No. 2,

circuit remaining exactly the same as in test No.
three. With this arrangement the old trouble was
noticed in starting the load. The machine flashed over

a number of times. The circuit was finally started by
cutting off the external circuits, and after the circuit was

placed in operation these external circuits were plugged

on as shown. A very troublesome note was immediately

noticed upon the telephone system. This was practically

the same in volume as had been noticed previously.

Test No. 5, Fig. 5, consisted in looping in both cir-

cuits Nos. 1 and 2, upon the lamp circuit at the station.

The note was increased slightly in volume.

Test No. 6, Fig. 6, consisted simply in short-circuit-

ing circuits 1 and 2, at the power station, leaving

the closed loop so formed tapped upon each side of the

machine. With this arrangement the volume of induc-

tive trouble increased to the greatest degree that had

ever been noticed. It was so bad that telephones abso-

lutely could not be used and business was practically

suspended on the telephone lines for about five minutes

during which the test was in progress.

In test No. 7, Fig. 7, the connections were the same

FIG. 7. WHISTLING ARCS.—A . CASE OF ELECTROSTATIC
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as in the last test, with the exception that the jumper

was taken off circuit No. 2, cutting the circuit in series.

These are the only different combinations which were

made with the circuits.

An interesting experiment performed in the station

with conditions favorable for the inductive trouble was

the drawing of an arc in a box between two plain carbon

points. This arc was drawn and developed exactly the

same singing that had been noticed in the lamps.

The experiment was also made between two pieces of

copper wire. In the latter case the arc was particularly

noisy.- This, of course, indicates that the arc itself is

one particular feature of the trouble. In all probability

it would seem that it was caused by the whistling arc

and the capacity of the underground cables.

It will be noticed in looking over the diagrams sub-

mitted herewith, that in no case was trouble noticed ex-

cept where a difference of potential existed in the un-

derground system. Where a test circuit was simply

carried on one of. the external circuits the difference in

potential was very small, being only that due to the

ohmic drop in the conductor.

When one circuit was upon one side of the load, the

other being upon the opposite, and the maximum differ-

ence of potential existing, the note was increased in vol-

ume, as would be expected.

Putting the jumpers upon the circuits, as in experi-

ment No. 6, simply raises the potential upon all points

of the circuit to the maximum, and the resulting very

loud note is what would be expected.

In making an experiment in the station of drawing the

arc by hand, it was noticed that the pitch of the note re-

mained unchanged for variations in the length of the

arc. This would indicate that the capacity of the cable

is the ruling factor which governs the pitch. Whistling
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was, of course, noticed in tbe arcs upon the test circuit

in the station. The whistliDg seemed to travel from

point to point upon the circuit, there being approxi-

mately one-third of the lamps singing at the same time.

It would seem that when a lamp or set of lamps fed,

thereby shortening their arcs, the note was immediately

taken up by another lamp, or other lamps.

As a result of these experiments it was decided to in-

terconnect, as far as possible, the sheaths of the under-

ground cable, the idea being that thereby the difference

of potential which had necessarily existed in different

pieces of the sheath would then be decreased. Jumpers

were put on between the sheaths of the two pieces of

cable entering each manhole. In addition a jumper was

put from sheath to sheath on the north and south sides of

Washington boulevard and Jackson boulevard, upon the

east side of Ashland avenue. These latter practically

short-circuited the loops upon Washington boulevard

and Jackson boulevard east of Ashland avenue.

A jumper was also put between the sheath of No. i

circuit on the north side of Washington boulevard and

the west side of Ashland avenue; to the sheath of circuit

No. 2 upon the south side of Washington boulevard and

west side of Ashland avenue; also another jumper from

the sheath of circuit No. 2 on the north side of Jackson
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It is the characteristic of a cable having a high dielec-

tric and large static capacity.

It is to a very great degree independent of the insula-

tion resistance of the circuit to ground as a whole.

The pitch or note produced is determined by the

average length of the lead sections left unconnected in a

given circuit. —

Atmospheric conditions do not in the least affect it.

The whistling was as noticable and pronounced on the

dampest night as when the thermometer indicated 20

degrees below zero.

The effect of metallically connecting all the lead

sheaths together neutralizes or removes the static

charge. There was no perceptible static charge left in

the cable after the current from the dynamos ceased to

flow.

That the reason the flashing of a dynamo carrying

high voltage does not effect to pierce a cable is because

self-induction and static induction never allow the po-

tential to rise above the initial, and, therefore, inher-

ently the cables protect themselves.

The only difference in the installation of these cir-

cuits and that of usual practice is that in these circuits

the cables from the manholes to the lamp poles pass

through separate ducts, for convenience, and the lead
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Conductivity of Incandescent Carbon
Filaments and of the Space

Surrounding Them. 1

By John W. Howell.

The first part of this paper, which relates to the con-
ductivity of carbon filaments, is in"the nature of a dis-

cussion of a paper read before the Institute by Prof.

Anthony, at the May meeting in 1887. Prof. Anthony
spoke of a change from negative to positive of the tem-
perature coefficient of some carbon filaments which he
had observed. He illustrated the change by a figure,

which I will reproduce here for reference. Fig. 1. Prof.

Anthony stated that this change did not occur in all fila-

ments, and that he was unable to explain tbe circum-
stances under which it did occur.

Prof. Elihu Thomson, in his discussion of Prof.

Anthony's paper, said that he had observed the

same phenomenon, but had not investigated it suffi-

ciently to'explain its cause.

About four years ago an inventor offered to the Gen-
eral Electric company a method of coating carbon fila-

ments with metal, claiming thereby a very great im-
provement in the performance of the filaments. The
metallic coating was applied by heating the filament to

high incandescence in the presence of the vapor which
was obtained from a very thick dark-colored liquid, the

application being made by the same means as is em-
ployed in the ordinary hydrocarbon flashing process.

The proof which he gave that his filaments had a metallic
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FIG. 8. WHISTLING ARCS. A CASE OF ELECTROSTATIC INDUCTION, AND THE REMEDY.

boulevard and the west side of Ashland avenue to the

sheath of circuit No. 1 on the south side of Jackson boul-

evard and west side of Ashland avenue. These jumpers

were placed in service rather hurriedly and probably not

as perfect workmanship was put upon them as though

more time had been allowed. The result, however, of

the test was extremely satisfactory. Induction was prac-

tically removed, but as a very faint trace remained and

as it was supposed that improved connections and the

consequent decrease in resistance would further remedy
the trouble, this was tried and proved to be true. The
jumpers were securely soldered together, and now that

the plant is operating at nearly its full capacity there is

absolutely no noise observed in the lamps or on the tele-

phone system.

A very peculiar phenomenon was observed when a

very great difference of potential was impressed between
two circuits, that is that the static charge would short-

circuit over the commutator of the dynamo and cause it

to "spill over" before it could "pick up" to more than

six amperes, and when a circuit was attached to both

poles of the dynamo feeding 100 lamps in the station,

this effect wasso pronounced as to render it impossible

to start the lamps until the circuits had been first en-

tirely cut loose from the lamp circuit and afterward
plugged in when the dynamo had picked the lamps up.

The foregoing experiments and observations seem to

lead to the following conclusions:

The phenomenon is entirely independent of the type
of dynamo or lamp used.

sheaths do not come into intimate metallic cantact. In

most other cases they are brought into metallic contact

by being brought together in the same duct.

The static effect seemed to decrease the power factor

of the dynamos without altering their operating effi-

ciency. However, this was not accurately determined.

Gradual Improvement in Business
Noted.

Conservative men agree that there is a gradual im-

provement in the condition of trade. In Dun's "Weekly
Review of Trade" last week the following paragraph

appeared:

Genuine improvement in business does not come with
a rush, like the breaking of a great dam. The growth
for some weeks past has been more encouraging, be-
cause in nearly all lines it has been gradual and moderate.
The rupture of the steel-rail and other combinations in

the iron business has brought out a vast quantity of
trade which had been held back and has set many thou-
sand men at work, while the slow but steady gain in

other great industries has given employment to many
thousands more, but the full effects will not appear until

increased purchases by all these swell the distribution
of goods. Meanwhile it is substantial ground for con-
fidence that months which are regarded by many in the
money market with serious apprehensions have passed
without disturbance and with steady gain in the position
of the country and of the treasury.

Washington, la., has contracted with the Washington
Illuminating company for .35 arc lights, to burn until
midnight, for §35 per lamp per year.

coating was the fact that the resistance of these fila-

ments was lower at about red heat than it was at higher
temperatures.

In order to test his assertions, I treated a number of

filaments with his dark liquid, and, for a comparison,
treated in exactly a similar manner a number of similar

filaments, using ordinary gasoline. To the surprise of

both of us, the gasoline filaments showed the same rise

in resistance, after passing the dull red temperature, as

was shown by the filaments supposed to have a metal
coating. This fact led me to investigate this phenom-
enon.

I had previously made resistance curves of a great
many Edison lamps, which had filaments made without
hydrocarbon flashing, and I knew that the filaments of

all these lamps continued to fall in resistance to the

highest temperature which they would stand. As we
had very recently adopted the hydrocarbon treatment
upon otrr filameDts, I associated the change in the resist-

ance curve with treated filaments. The filaments which
I have previously described as having the reverse curve,

were quite heavily treated. I now made a set of 10
lamps with various amounts of treatment, all made from
similar base filaments. These lamps had filaments the

resistance of which, when cold, were 90, 80, 70, 60, 50,

40, 30, 20 and 10 per cent, of the cold resistance of the

original base.

I found upon plotting the curves of these filaments
(Fig. 2) that the untreated filament fell in resistance as

it was made hotter, and that this fall continued to the
highest temperature at which I dared run it.

The slightly treated filament fell in resistance more
rapidly than the untreated filament at first, and less

rapidly as the high temperatures were reached, its curve
finally rising above that of the untreated filament. As the

1. Read before the American Institute of Electrical Engineers.
New York, February 17, and Chicago, February 24, 1S97.
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amount of treatment is increased, the curve falls more
and more rapidly at first, and less rapidly at the higher
temperatures. When we reach the filament treated to 50
per cent, we find that it falls rapidly to about 50 per
cent- of its cold resistance, and remains practically con-
stant at higher temperatures. The curves of filaments
treated to less than 50 per cent, all rise after reaching
their lowest point, which is reached at about 50 percent,
of their three watts per candle voltage.

These curves show the changes in resistance of these
filaments. The ordinates are percentages of the cold re-
sistances of the various filaments, so that all curves start
from the 100 per cent. mark. The abscissae are per-
centages of the voltages at which the various lamps take
three watts per candle. The bottom curve on this sheet
illustrates the resistance curve of a carbon filament
which had been treated to about one per cent, of its

original resistance. This made a filament which was
nearly all treatment. This curve shows an increase in
resistance from its lowest point to the last point obtained
of about 25 per cent.

This lamp was measured at the Edison laboratory by
Mr. Kennelly and myself. The readings were very care-
fully taken upon very sensitive instruments, and there
can be no doubt as to the accuracy of the curve, as it

agreed very well with the measurements I had previously
made upon the same filaments. These curves can be
obtained a good many times from the same filaments, so
there is no permanent change in the filaments which in

any way accounts for the rise in resistance. The cold
resistance of the filaments, after being measured, were
found to be the same as before any measurements were
made.
These same 10 carbons were taken from the lamps

and put into a baking oven, the temperature of which
could be regulated very nicely by an electric heater.
These filaments were heated to about 500 degrees
Fahrenheit, the temperature being measured by two
mercury thermometers. The resistance curves obtained
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was very much pleased to find that it had the same
characteristics as the heavily treated filament. It
reached its minimum resistance at a dull red heat, and
from this point, as the temperature was increased, the
resistance increased also. This curve is marked G upon
the sheet on which the other curves are plotted.

It will be observed that the resistance curve of this
filament does not fall as much as the other curves, and
rises much more. This may be due to the different
natures of the two kinds of graphite, or to structural
differences. The top of the loop of the graphite filament
got much hotter than the rest of it: this would cause this
part to start rising before the rest had ceased falling in
resistance, and this may account to some extent for the
less total fall in resistance of this filament. The resist-
ance of this filament, after the measurements bad been
made, was just the same as before they were made.
This indicates quite clearly that our calling the treated
carbon "graphitic" is correct, and that the change in the
resistance curve of treated filaments is due to the
graphitic nature of the layer of carbon which is put on
during the treating process. The graphite filament
lamp referred to is shown in Fig. 3.

The second part of this paper, which relates to the
conductivity of the vacuous space surrounding incandes-
cent filaments, may be considered as a discussion of the
paper upon the Edison effect in incandescent lamps,
which was read before the institute by Professor Hous-
ton in October, 1884, and which was the first paper
read before this society.

Edison effect is the name given to the effect produced
by those currents, first observed by Mr. Edison, which
pass from one leg of an incandescent filament across the
vacuous space to the other leg, and which can be ob-
served by connecting a galvanometer between the posi-
tive lamp terminal and a wire sealed into the bulb and
projecting into the vacuous space.

Fig. 4, which is taken from Professor Houston's pa-
per, serves to illustrate Mr. Edison's original experi-
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the leg in the tube is made negative the galvanometer,
being as before connected between the wire and the pos-
itive lamp terminal, shows no deflection.

Fig. 6 shows a lamp having a platinum plate 2%
inches long and % inch wide between the legs of
the filaments, and a wire inserted in the vacuous
space. I also used lamps having a similar plate
made of glass, similarly placed. In both of these
lamps, when the vacuum was high, no current was
produced between the wire and the positive termi-
nal when the wire was shielded from the negative leg;
but shielding the wire from the positive leg made no
hindrance to the passage of the current. The facts
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in this way are shown on the upper part of the sheet,

and agree quite well in character with the resistance
curves obtained by measuring the volts and amperes of

the lamps, so there is no doubt that the changes in re-

sistance are due to temperature, and to nothing else.

I then obtained untreated base filaments from as many
kinds of amorphous carbon as I could obtain, and plotted
their resistance curves. I tried filaments made of bam-
boo, silk, cotton, cellulose (made by the ordinary squirt

process), taraadine and paper All of these base carbons
gave the same curve, and all of them continued to fall

in resistance as long as I was able safely to increase the
temperature,
These carbons were quite different in their physical

characteristics. The silk filaments were the most
porous, and had the roughest and the best heat radiating
surface, while the tamadine filaments were very dense
and had a very highly lustrous surface.

I was entirely unable for a long time, after making
these curves, to come to a satisfactory theory regarding
them. The reverse curve is not caused by changes in

the characters of the surfaces of the carbons, due to

emissivity, because no corresponding changes in emiss-
ivity occur.

I made observations upon untreated and heavily treat-

ed filaments, to see if they acted differently in regard to

their expansion with heat, thinking that possibly the

changes in the resistance curve may have been caused
by a change in the expansion curve with temperature.
These observations were not very refined, being simply
observations made by means of a telescope, but they
showed clearly that all of the carbons expanded with
heat, and apparently there was- no difference in this re-

spect

It has been the custom for some time to speak of the

carbon which is obtained by the treating process as

graphile carbon, and knowing that Mr. Edison had, in

iSSi, made some filaments of graphite, by pressing the

pure graphite" under very great pressure, into the form
of loops, I was very anxious to obtain a lamp containing
one of these filaments, to see whether it would have the

same resistance curve as the other forms of untreated
carbon. I have very recently obtained one of these

lamps from Prof. Barker, of the University of Penn-
sylvania, and upon plotting its resistance curve I

ment. The galvanometer indicates a current flowing

from the positive lamp terminal through the galvano-
meter and third lamp wire, and through the vacuous
space to the negative leg of the incandescent filament.

If the external connection of the galvanometer be
changed from the positive terminal to the negative ter-

minal, no current will flow through the galvanometer.
This effect can be observed in the most highly exhausted
lamps. A lamp so highly exhausted that it shows no
glow when tested with an induction coil, giving a
spark *£ inch long, will allow a current sufficiently

large to show plainly on a not very sensitive galvano-
meter, to pass through its vacuous space. This current

increases as the temperature of the filament is increased,

but in a well exhausted lamp is never greater than a

very few railliamperes, when the lamp is burned at about

2.% watts per candle.

In 1SS4 Mr. Preece secured from Mr. Edison some
lamps having wires sealed into the bulbs, and read a
paper before the Royal Society describing some experi-

ments made upon them, illustrating the Edison effect.

Prof. Fleming read a most elaborate paper be-

fore the Physical Society of London, in March, 1896,

upon this same subject. Prof. Fleming's experiments
proved that in well exhausted lamps the vacuum is

not a conductor in tne ordinary sense of the word,

and that the current which passes through it is carried

by negatively charged molecules, which pass constantly

from the negative leg of the incandescent filament to

the positive leg and to any inserted wire, thus bringing

the inserted wire to the same potential as the negative

leg. Professor Fleming also proved that these mole-

cules pass in straight lines, and that their passage is

completely or almost completely stopped by a glass or

mica screen placed between the negative leg and the in-

serted wire. The following experiments serve to illus-

trate these effects:

Fig. 5 shows a lamp having a glass tube surrounding

one leg of the filament, and a wire sealed in the side of

the bulb, which projects iDto the center of the vacuous

space. When the leg of the filament which is"in the

glass tube is made positive, and the filament heated to

about a i l

z watt per candle temperature, the galvano-

meter, which is connected between the wire and the pos-

itive lamp terminal, shows a strong deflection, but when

FIG. I. CONDUCTIVITY OF INCANDESCENT CARBON FILA-
MENTS AND OF THE SPACE SURROUNDING THEM.

that no current flows when the galvanometer is con-
nected between the negative terminal of the lamp and
the inserted wire, and that a shield between the posi-
tive leg and the inserted wire has no effect upon the
current, show that positively charged molecules are not
emitted by the positive leg; while the screen effects just
described show that the negatively charged molecules
pass in straight lines.

The facts, then, are these: The galvanometer indi-

cates a current flowing, as we designate the direction of
currents, from the wire to the negative leg; while experi-
ments prove that the charged molecules which carry the
current actually pass from the negative leg to the wire.

These facts are entirely in accord with the results ob-
tained by Crookes and others in their investigations of

«ocX*e«t currents in high vacua.

If an alternating current is used to render the filament
incandescent, the galvanometer will indicate a current
with the connection made to either lamp terminal, be-
cause both are equally positive. The current thus pro-
duced is a unidirectional one in the galvanometer, and
illustrates very well the unilateral conductivity be-
tween the incandescent filament and the wire.
Mr. Preece states in his paper that lamps which show

a blue glow in the vacuous space give stronger Edison
effects than those which do not show it. Prof. Flem-
ing also observes that poorly exhausted lamps give
slightly greater effects, but neither of them paid much
attention to these lamps.
The blue glow in lamps has long been associated in

my mind with a condition of the vacuum which makes it

a conductor. Lamps in the process of exhaustion, just
before the vacuum is perfected, show this blue very
plainly, if a little more than normal current is sent
through the filament. The blue increases as the current
is increased and becomes very dense at very high tem-
peratures. This blue indicates a current passing from
one leg of the filament across the vacuous space to the
other leg.

I observed several years ago, that at a high tempera-
ture .04 or .05 of an ampere more current flowed

HO CURRENT

FIGS. 3 AND 4. CONDUCTIVITY OF INCANDESCENT CARBON
FILAMENTS AND OF THE SPACE SURROUNDING THEM.

through a lamp showing a good blue than through the
same lamp, at the same voltage, when the blue had dis-

appeared. I concluded that this extra current flowed
through the vacuous space between the legs of the fila-

ment.
If a direct current about 20 or 30 per cent, greater

than the normal current be passed through a lamp fila-

ment when the vacuous space shows a blue glow, the

positive joint between the filament and the platinum
wire gets red hot, while the negative joint remains cool.

I have always considered this as proof that the resist-

ance to the passage of a current through a vacuous space
was chiefly at the surface of the positive electrode, as

\Conti7iued on fage 135.]
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claim any knowledge of a deal of this kind, in spite of

persistent rumors to this effect.
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Work on "the Erie canal will be hurried just as

quickly as the appropriation is placed at the disposal of

the canal authorities. In the meantime there is plenty

of work to be done in perfecting a system of electric

towing to be utilized on the improved waterway. Capi-

talists stand ready to take advantage of the change, and

one combination, headed by Erastus Wiman, is already

planning to control this traffic.

Unsolicited testimonials are being received from

men who were formerly opposed to the use of electricity

for traction purposes, but .who have been convinced by

practical experience of the economy and efficiency of the

new system. It is announced that the Brooklyn bridge

trustees are thoroughly satisfied with the excellent serv-

ice of the motors on the bridge cars, and, moreover,

they have learned that a saving has been effected of

Sio.ooo per year by the substitution of electricity for

steam.

Once more announcement is made by the General

Electric Railway company that it will begin construc-

tion work in March, and that the people of Chicago will

soon have an opportunity to patronize the lines of anew
South Side company. There are still some incredulous

people in this community who affect to believe that the

proposed road will not be built, or that in event of its

construction it will pass into the hands of the Chicago

City Railway company. Officers of both concerns dis-

No more attractive subject for scientific investigation

is under consideration to-day than the development of

"Electricity from Carbon Without Heat." At present,

as Mr. Case said in presenting his paper on this subject

before the New York Electrical society, the experiments

do not warrant anticipating immediate results of com-

mercial value. "The chemicals used are too expensive

for general use," he explained. "My endeavor has been

to show that we can transform the potential energy of

the carbon into electricity without waste. There are

many agents which can be used, and, with experiment,

will come the discovery of some agent cheap enough for

general use. Then the solution of the problem given

here will be practically applied and steam will become

a thing of the past. At present we have only crossed

the boundary line. Ahead lie tremendous possibilities."

Those who have devoted much thought to this subject

realize the great difficulties that must be overcome be-

fore a solution of the problem is reached. The results

noted in Mr. Case's paper, which is begun in this issue,

are those of scientific investigation and not of commercial

application, although it is hoped that they will lead to the

latter much more speedily than Mr. Case and his asso-

ciates seem to think.

Repeated warnings to managers of electric railways

not to operate trolley cars at high speed, unless reliable

brakes were provided when electricity was substituted for

horses as a motive power, have passed unheeded, and

now an object lesson is furnished in the experience of an

electric line in a Chicago suburb. An electric car going

at full speed collided_with a railway train, also going at

full speed. As a result three persons are dead, one

fatally injured and several others badly hurt. The
gates were closed and the accident was caused by a

motorcar of the Calumet Electric Street Railway com-

pany becoming unmanageable, bursting -through the

guards and rushing upon the track in front of the ex-

press train. It is said that this same motor performed

the same trick at the same place a few days before , hap-

pily without fatality at that time. The officials of the

company deny this, and say that it was another motor

which gave the first performance, but this does not im-

prove matters, as it shows that the company had two un-

manageable motors instead of one and kept them run-

ning over this dangerous crossing. It is not necessary

to enter into a discussion of the dispute over responsi-

bility for this deplorable accident. It is enough to

know that the car in question, like most of those operated

on the electric roads of Chicago, was not equipped with

reliable brakes and therefore should not have been in

service.

Electric and steam railways in Massachusetts are

not on the same footing, in more ways than one. In an

action growing out of an accident where a driver was

run down by an electric car, there was a request made

that the jury be instructed that if the plaintiff had an

unobstructed view of the approaching car, and there was

nothing to prevent him from turning off the track, the

motorman on the car had a right to assume that he

would seasonably turn off the track to avoid accident.

This, the Supreme Court of Massachusetts supposes, was

intended to embody a statement of the rights of electric

cars irrespective of practice, and to put street railways

on very nearly the footing of steam railroads. But what-

ever may be the law as to the latter, the court, in its de-

cision of the case of White against the Worcester Con-

solidated Street Railway company, says that there is a

great difference between the two cases. Electric cars

are far more easily manageable and more quickly stopped

than trains upon steam railroads. Their tracks are in

the highway, where all vehicles have a right not merely

to cross but to travel. So it holds the instruction was

properly refused. Continuing its discussion of the sub-

ject, it says that in view of the inability of the cars to

leave their tracks, it is the duty of free vehicles not to

obstruct them unnecessarily, and to turn to one side

when they meet them; but, subject to that, and to the

respective powers of the two, a car and wagon owe recip-

rocal duties to use reasonable care en each side to avoid

a collision. Neither has a right to assume that the other

will keep out of the way at its peril, although the electric

car has the right to demand that the wagon shall not ob-

struct it by unreasonable delay upon the track. To
further illustrate, the court specifically holds here that

if the jury believed, as it might, that the driver of the

wagon did not know of the close proximity of the car,

and that the motorman did see the wagon, and saw that
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the former was proceeding in the ordinary way around

an obstacle, a standing vehicle, by driving from the right

side of the road onto the street railway track, and clear-

ing the track with reasonable speed, which he would
naturally do, or might be expected to do, by returning

to the same side of the street, it might well find that due
care required the motorman to move slowly, or stop, un-

til the wagon was out of the way. It would be well for

street railway companies to impress this lesson on motor-

men.

An amendment to the pending navy appropriation

bill was introduced in the United States Senate last

week by Mr. Lodge, providing for the expenditure of

$25,000 to defray the expense of a survey of a route for

a Pacific cable between Hawaii and Japan. This
measure is supplementary to the bills already intro-

duced providing for the construction of a cable between
this country and Hawaii. The route for the first por-

tion of this work has already been determined, the sur-

veys of the Tuscarora, the Albatross and the Thetis
furnishing sufficient data for the proposed cable to

Honolulu. The necessity of the survey between Hawaii
and Japan is realized by all who are familiar with the

work already done in the Pacific. The first survey of

which there is official record shows that deep depres-

sions and lofty elevations exist between California and
the Hawaiian Islands. Later investigation, especially

the soundings of the Albatross and Thetis of recent

years, furnished much valuable information which
poin ted conclusively to the practicability of the projected

line to Hawaii. Enough is known of the condition of

the bed of the Pacific to convince those interested in the

proposed cable that a survey is required before any
definite steps are taken to build the line beyond Hawaii.
Advocates of the Pacific cable project have realized all

along that the building of the line to Hawaii, while of

great importance, especially to this government, was in

reality only the first step in the great undertaking of

securing direct communication with Asia. The com-
mercial value of the project, coupled with the advan-
tages which such a plan would give the government,
commends the plan to thoughtful and patriotic Amen-

The manner in which the people of Stockholm solved

the problem of telephone service commands the thought-

ful consideration of American communities. In Sweden
as in this country, the pioneer work was done by the

Bell company, but there, as here, the management per-

sisted in exacting a rate for service that made it impos-

sible for many who desired to participated in the benefits

of the new enterprise to become subscribers. Accord-

ingly little advancement was made while the Bell com-
pany enjoyed a monopoly, and the enterprising citizens

of Stockholm soon came to the conclusion that very lit-

tle benefit would be derived by the great mass of the

people as long as this condition remained unchanged.

Active competition was decided upon, and soon a new
corporation was in the field. One of the inducements

offered was greatly reduced rates of service. This brought

forth the usual comment of the Bell company that the

newcomers would soon be in a condition of insolvency.

In this they were disappointed, for the new company
not only lived and prospered, but it soon absorbed the

Bell company's business in the Swedish capital. It is

to-day doing a thriving business and it is furnishing the

city of Stockholm the best telephone service in the

world, according to competent critics.

Another lesson taught by the experience of the tele-

phone movement in Stockholm is that a carefully con-

ducted private enterprise has nothing to fear from com-
petition with one controlled by the government. Out-

side the capital the telegraph department of the govern-

ment owns and operates the principal telephone lines,

and an attempt was made several years ago to get posses-

sion of the business in the chief city of the kingdom.

Despite the advantages which the government had to

offer in the way of direct connection with the numerous
outside exchanges, etc., the private company not only

retained its old constituency but secured a much larger

number of new subscribers than the total number con-

nected to the government lines.

The history of the telephone in Sweden should impress

those who are interested in the development of the in-

dustry in this country. There is no good reason why
the Bell company should control the* situation, and if

the anti-Bell interests pursue an intelligent and progres-

sive policy the American Bell Telephone company, pow-
erful as it is, will be compelled to yield to public de-

mands.
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Conductivity of Incandescent Carbon
Filaments and of the Space Sur-

rounding Them.
[Continued from page ijj.]

the energy was chiefly developed there. If an alternat-

ing current is used, both joints get equally hot.

If a lamp be burned at normal incandescence with a
direct current, when the vacuous space shows a good
deal of this blue, the negative leg of the filament be-

comes coated with a carbon soot. This effect can be
obtained in a few minutes if the blue is dense and the

filament is run above a normal incandescence. This I

have considered to be due to an electrolysis of a hydro-
carbon gas in the lamp.

The lamps which show only a slight amount of this

blue glow, if burned at normal incandescence, will not

tirely this carbon soot perceptibly, and the blue will en-

show disappear if the lamp is burned for a few hours.

This blue is caused more by the character of the resid-

ual gas than by the degree of exhaustion. Lamps hav-

ing a residual of bromine vapor do not show it at all,

neither do they show any Edison effect. I have seen

ordinary lamps ready to be sealed off the pumps which
showed blue and then no blue, and blue again, at regular

intervals of a few seconds. Such lamps show corre-

sponding changes in the Edison effect. ~
If the current be gradually increased in a lamp which

shows good blue, the positive joint will get hotter and
hotter and finally its platinum wire will fuse. At this

stage the resistance to the flow of current across the

vacuous space is not great, and if the conditions are

such that at this time all the resistance in circuit with

the lamp has been cut out, so that the current flowing

will be practically determined by the resistance of the

lamp and the leads, enough current will flow through

the vacuous space to fuse the platinum wires, which are

sealed in the glass. This fusion is not due to the same
cause as the fusion of the positive joint wire by the

vacuum current, because it fuses both positive and nega-

tive wires, while the vacuum current fuses only the posi-

tive. This fusion of both wires is due to the fact that

the low resistance of the vacuous space allows more
current to pass than the platinum wire can carry. This
is further demonstrated by the fact that a 10 ampere
fuse in the circuit will often blow when this happens.

In order to measure the currents which pass from one
leg of the filament to the other across the vacuous space,

I measured the current at a given voltage of a number
of lamps; first when the lamps showed a good dense

blue, before they were well exhausted, and again after

the same lamps were well exhausted and showed no
blue. Some 55 volt 24 candle power lamps showed .4 of

an ampere more on the first reading than on the second.

All of this .4 of an ampere must have passed through

the vacuous space, for the resistance of the filament re-

mained practically unchanged or became a little lower

during the operation.

I also measured the currents which passed across -the

vacuous space when these currents were large enough to

fuse the joint wire, and also when they were large

enough to fuse both platinum leading-in wires. I found

that from one to five amperes passed across the vacuous

space when the positive joint wire only was fused, and
that when both wires leading through the glass was ex-

panded so by the heat of the current that the glass was
shattered, the current measured from 10 amperes to

more than 25 amperes.
In order to measure the instantaneous current which

shattered the glass, I raised the hand of the ammeter to

successively higher points, to find the mark at which
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heat produced at the positive joints by the Edison effect
current is not simply the result of a mechanical bom-
bardment. This lamp was exhausted to show a good
blue. The temperature of the filament was raised suffi-

ciently to cause vacuum currents large enough to heat
the positive joint red hot. The outer end of the middle
wire was then connected to the positive lamp terminal.
When this was done the positive joint became cool and
the middle wire got red hot. This was repeated several
times. The middle wire got hot enough to fuse the end,
which was platinum. This indicates that most of the
heat is caused by the charged molecules coming in con-
tact with some conductor which will carry away their
charge. The current was not measured in this experi-
ment.

Fig. 10 shows the lamp used in a similar experiment.
The middle wire carried a copper plate about one inch
long and one-quarter inch wide. This lamp was ex-
hausted to show a good blue. An ammeter was con-
nected between the middle wire and the positive lamp

FIG. 8. CONDUCTIVITY OF INCANDESCENT CARBON FILA-
MENTS AND OF THE SPACE SURROUNDING THEM.

terminal. As the current was gradually raised the
vacuum current heated the copper plate until it was
fused, as shown in the figure. The ammeter in this
case indicated over -five amperes flowing through the
vacuous space between the negative leg of the filament
and the copper plate.

I next tried a series of experiments to determine
whether the current which passes through the vacuous
space when the blue glow is present was the effect of .

charged molecules moving in straight lines only, from
the negative leg, or whether this current would pass
around a screen. If a blue glow should appear in lamps
with a shield between the legs of the incandescent fila-

ment it would be an indication that the charged mole-
cules under these conditions could carry a current be-
tween the two legs in other than straight lines, and if

the positive joint should get red hot in such a lamp it

would indicate that the charged molecules pass around
an obstacle quite freely. For this experiment I used a
lamp with a glass plate 2/4 inches long and seven-eighths
inch wide between the legs of the incandescent filament.
It was necessary to raise the filament in this lamp to a
very high temperature before the blue appeared, and
then instead of appearing gradually, as it does in ordi-
nary lamps, it appeared suddenly and in great abun-
dance and the positive joint got red hot, so that it was
necessary to reduce the temperature of the filament to
prevent the fusion of the joint wire. As the tempera-
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terminal. The galvanometer showed a strong current.
On breaking the galvanometer circuit blue appeared on
the positive joint and in the bulb. I repeated this several
times. It occurred when the temperature was consider-
ably below the temperature necessary to start the blue
around the screen.

In each case, connecting the galvanometer between
the wire and the positive terminal would cause blue to
appear about the inserted wire and the negative leg, and
breaking the galvanometer circuit would cause blue to
appear on the positive joint, and in the vacuous space
about the positive joint, and about the negative leg of
the filament.

With this same lamp I observed that when the fila-

ment was at a temperature not sufficient to start the
blue, if I touched the positive terminal with one finger,
and the inserted wire with the other, the blue immedi-
ately appeared in the vacuous space about the positive
joint and the negative leg of the filament.
These experiments demonstrate that in lamps ex-

hausted so as to show a good blue, the charged molecules
have some difficulty in starting their passage from one
leg to another around an obstacle, but maintain their
passage after it has been once established. Also, that
their passage around an obstacle is easily established by
starting a flow of charged molecules from the negative
leg through a small unobstructed part of vacuous space,
to an inserted wire which is connected to the positive
terminal, and then breaking the positive terminal con-
nection.

To determine how large a current could be made to

flow around an obstruction in lamps exhausted to show
a good blue, I used a lamp shown in Fig. 12, having a
glass tube about the negative leg, and the wire sealed in

the side of the bulb, running parallel with the positive
leg for about one inch. I connected an ammeter be-
tween the inserted wire and the positive lamp terminal,
and raised the temperature of the filament until a dense
blue appeared in the vacuous space and about the wire
and the end of the glass tube. The temperature of the
filament was raised until the vacuum current fused the
platinum wire which was sealed into the bulb. When
this occurred, the ammeter indicated 2% amperes, and
remained at this reading one or two seconds.
Any of the lamps in which the condition of the vacuum

is just right, showing the blue glow, will show a current
in a galvanometer connected between the wire inserted
in the vacuous space and the negative lamp terminal,
but in all cases this current is small. One-half milliam-
pere is the largest current I have observed under these
conditions.

I next tried some experiments with lamps like the one
shown in Fig. 13, which has two wires sealed in oppo-
site sides of the bulb, which project inward to a point
near the filament about % inch above the joints.

This lamp was exhausted to show a good blue. The gal-

vanometer was connected between the wires which were
sealed in opposite points of the bulb. No current was
indicated until the temperature of the filament was
raised quite high, and the blue glow was quite intense.

Under these conditions the galvanometer indicated a
current of .1 milliampere.

I have made experiments upon two lamps containing
bromine vapor. One of these lamps, which contained
bromine enough to depress the barometric column one-
twentieth inch, showed no Edison effect when the po-
tential was run up as high as 170 volts, using a no volt

lamp.
The second lamp had very much less bromine vapor in

it, and showed a very slight Edison effect. This lamp
acted very peculiarly. When first tried it gave an Edi-
son effect which changed very little in value between
105 and 146 volts. At 120 volts the vacuum current

showed a deflection of the galvanometer of 14 scale divi-

CONDUCTIVITY OF INCANDESCENT CARBON

Fig. 9. Fig. in. Fig. 11,

FILAMENTS AND OF THE SPACE SURROUNDING THEM.
Fig. 13.

the current would just raise the pointer. I used an am-
meter measuring 25 amperes, and when the pointer was
raised to the 25 ampere mark the current through the

vacuous space caused it to jump beyond this mark.

Figs. 7 and S show stems of lamps exhibiting the ef-

fects of currents of from one to 25 amperes passing

through the wires and the vacuous space. The glass

about the wires shows the fusing effect of the current,

and the fracture of the glass shows the effect of the ex-

pansion of the wires by the heating effect of the current.

The undisturbed condition of the glass between the two

leading-in wires shows that the current did not pass

across the glass, but must have passed through the vacu-

ous space. Gradations of current from one to 25 am-
peres, used in this experiment, were obtained by regu-

lating the amount of resistance in the circuit when the

experiments were made. Unless some resistance had
been left in the circuit, all of these lamps would have

shown currents as high as 25 amperes or thereabouts,

because the conductivity of the vacuous space increases

very rapidly when the effect is great enough to start the

fusion of the wires.

The lamp shown in Fig. 9 illustrates the fact that the

ture was reduced the blue gradually decreased, as it

does in ordinary lamps.
When the temperature was so reduced that very little

blue was visible the blue would increase gradually again

if the temperature was increased. When the circuit

was broken the filament had to be again raised to the

high temperature before the blue again appeared. In

this lamp the blue appeared at 136 volts, and remained
when the pressure was reduced to 109 volts, but would
disappear between 109 and 101 volts.

My next experiment was with a lamp (shown in Fig.

n) having a platinum screen between the legs of the

filament and a platinum wire sealed in the side of the

bulb and projecting in the vacuous space, with its end
bent so as to run parallel with one leg of the filament

for about one inch between the filament and the plati-

num plate. When this filament was heated to about a

2% watts per candle temperature the vacuum current

did not pass around the screen and no blue showed in

the vacuous space. That leg of the filament being neg-

ative which was on the same side of the screen as the

wire which was sealed into the bulb, I connected the

galvanometer between this wire and the positive lamp

sions, while at 128 volts it showed a deflection of only 1

2

scale divisions. I observed this several times. This
was quite a large reverse change, as the current at 146
volts only increased enough to give a deflection of the
galvanometer of 16 scale divisions. This change was
observed on several days, but it was less marked each
time it was tried, until it finally disappeared.
The question naturally arises, what causes the blue

glow in the vacuous space? The glow is luminous, and
luminosity can only come from matter; consequently we
conclude that the vacuous space, when blue shows, is

filled with luminous molecules, and as these molecules
are not of themselves luminous, we must seek for the
cause of their luminosity.

We have seen that the negatively charged molecules
liberate considerable energy on coming in contact with
a body that conveys away their charge. We have also

seen that when the blue glow is present there is a con-
siderable flow of charged molecules through the vacuous
space, and that the naturally rectilineal movements of

these molecules are disturbed.

We also know that molecules are emitted from the
positive leg about as plentifully as from the negative
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leg, although these molecules do not carry a positive

charge.

The conclusion seems to be that the blue glow is a

manifestation of the energy developed by the meeting of

the charged molecules with other molecules which take

away part or all of their charge.

Well exhausted incandescent lamps which have

burned a long time show a black deposit on the inner

surface of the bulb. In lamps with thick, stiff, single-

loop filaments, in which the two legs lie in the same
plane, a light line may be observed in the black deposit,

which is caused by the shielding of this line by one

leg from the molecules emitted by the other leg. This

line shows with about equal clearness opposite both

legs, indicating that carbon molecules are constantly

emitted from both legs, equally and in straight lines.

In lamps which have been imperfectly exhausted, the

black deposit sometimes appears in patches, symmet-
rically placed with reference to the carbon. I regard

these figured discolorations as indications of disturbances

dynamos of moderate capacity which are designed with

a special view of being driven. from small steam, gas or

gasoline engines. These plants have proved to be a

commercial success wherever in operation, and the de-

mand is rapidly increasing.

ADJUSTABLE EASE FOR DYNAMOS AND MOTORS.

in the rectilineal paths of the molecules, and of the in-

fluence of the magnetic field upon the disturbed mole-
cules.

The activity of the molecules carrying current across
the vacuous space seems to depend more on the temper-
ature of the filament than on the potential difference be-
tween the legs, 40 volt lamps showing about as strong
effects as 140 volt lamps. The energy they exhibit in

one direction seems to be very much greater than we
would expect from molecules actuated by a potential dif-

ference of only 40 or 50 volts. The action of these

molecules in carrying electricity in one direction only
may be an indication of the nature of the action between
molecules in solid conductors carrying currents, rather
than an illustration of the action of statically charged
molecules.

Adjustable Base for Dynamos and
Motors.

The special feature of the machines turned out by the

Ahlm-Edwards Electric company of Medina, Ohio, is

illustrated in the accompanying cuts. The company

ADJUSTABLE BASE FOR DYNAMOS AND MOTORS.

has placed on the market a type of motors that meets the

requirements of customers employing small units. By
use of the patented adjustable base, whereby the motor
may be fastened to the wall or ceiliDg as well as to the

floor, an undeniable saving in floor space is attained—

a

feature which must be fully appreciated by the power-
consumer, as frequently the question of space proves to

be of the greatest importance. For electrically driven

machine tools such as boring machines, punches,

lathes, etc.; for hoists, blowers, pumps, printing-presses

and similar machines, these motors are especially

adapted and have shown very flattering results in the

severe tests to which they are subjected in practice and
every-day work. For use in small isolated plants or
private houses, the company manufactures a line of

Cast-iron Conduits for Underground
Cables.

Considerable experimental work has been done in Chi-

cago of late in the development of a cast-iron conduit for

Nine-duct conduit.

CAST-IRON CONDUITS FOR UNDERGROUND CABLES.

underground cables, and the result of this investigation

has been the production of a system including several

sizes, designed by Foree Bain, and illustrated in the

accompanying cuts. The ducts are circular in section

and the inside surfaces are very smooth, an advantage

gained by the manner of miking the cores, and the use

of a proper core mixture together with the coating of tar

preparation. The cable sheaves are thus saved from

brason in their passage through the ducts. The con-

duits are cast on end. the bottom on a chill plate and the

top formed by a core; consequently the ends are always

precisely alike, and the means provided for bringing the

ducts in register are found to be effective.

As shown in the illustrations, these conduits are made
of cast-iron in eight-foot lengths and contain three, six,

seven or nine ducts, or any number which it may be

found advantageous to include in one section. It is de-

signed to have the walls of the least thickness practic-

able and the weight, therefore, reduced to a minimum.
The adjacent lengths of conduit are connected through

flanges by means of bolts. The opposite ends of each

conduit are arranged with a projecting portion and a

corresponding recess, which are designed to bring the

ducts in perfect register, and also to serve in holding

connecting conduits together while lying in position.

The details of construction are clearly shown in the

illustrations.

This style of construction has many features to com-
mend it. The continuous length is self-supporting to

some degree and the undermining by excavation or some
other cause is not likely to have any effect. If, owing

to any special conditions, increased strength is essential,

provision can easily be made to meet the requirements.

The projecting end of the conduit, fitting, as it does,

ESPERSEN SURGICAL LAMP.

into the socket on the adjacent length, is of some benefit

;n supporting the structure. The construction is such

that the conduit is able to withstand any unusual

pressures which may occur through the use of road

rollers or similar cause, and it will resist the blows of a

pick where a tile would be damaged. Through the

compact arrangement of ducts this conduit is very

economical of space. The flanges are designed with

special reference to ease of handling on the surface,

where they may be rolled about, and the weight is not

so great but that several men with ropes could lower

the heaviest of these conduits into the trench. The
weight is approximately 10 pounds per duct foot. The
necessary labor is reduced to a minimum, and this is a

considerable saving in comparison with the cost of tiling

with concrete bottom and cement filling.

The selection of cast-iron as the material best adapted

to. this purpose was made after careful study of the con-

ditions to be met in actual practice and in view of the

experience of other makers of conduits. The corosive

action on cast-iron, which is only slowly disinte-

grated, is favorable to its use, rather than to the

use of wrought- iron, which laminates and is more

more quickly destroyed. Attention is also directed to

tDe fact that it is an electrical conductor and therefore

capable of carrying stray currents from electric railway

or other circuits. The area of cross section being com-
paratively large, a great volume of current will be ac-

commodated, and the electrolysis of cable sheaths will

be prevented. In the event of the conduit following a
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ground wire the two may be connected so as to avoid

electrolysis.

This form of conduit is manufactured by the Whiting

Foundry Equipment company of Chicago, and it has

thus far given excellent results.

Espersen Surgical Lamp.
The cut on page 136 shows an arrangement designed for

the Pacific Electric company of La Crosse, Wis. , which is

meeting with favor wherever it has been introduced. It

is contended that physicians and surgeons can find noth-

ing better than this lamp for use in all kinds of examina-

tions, and, it is said, at the operating table it has no

equal. The standard is 59 inches high and has a swing-

ing arm which allows the reflector to be. placed in any

position or angle. Many physicians and surgeons who
-are now using this lamp claim that it is the most prac-

tical device they have ever seen.

Some Recent Developments in Copper
Manufacture.

By Harold P. Brown.

In these days of keen business competition, makers of

electrical apparatus and machinery are quick to seize
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SOME RECENT DEVELOPMENTS IN COPPER MANUFACTURE.

cessive heating. A calculation based on this perform-

ance indicated a conductivity of at least 90 per cent, that

of the best rolled copper. As I had never before found

cast copper with more than 40 per cent, conductivity, I

decided to make a thorough and complete series of tests

so as to ascertain the facts concerning this metal,

which is called MB copper. A chemical test suggested

by Mr. Edison showed that these castings had less im-

purity than was contained in some sheet or rolled metal

sold as pure electric copper. To exactly determine

the relative conductivity, I ordered a pattern made from

which I obtained castings of the best commercial cop-

per and of the MB metal. These castings were carefully

finished so as to present for testing a cylinder 25 inches

long and 0.8 inch in diameter; a terminal was left at

each end, about 1% by 2% by 1 inches.

As a basis for comparison I had an exactly similar bar

turned up from the best rolled Lake Superior copper.

The completed bars were magnificent pieces of metal,

without an apparent flaw. The difference in shrinkage

of the two castings and a slight variation in the size of

the terminals made it impossible to exactly obtain the

comparative weight. The terminals of the rolled bar

measured 2 by 2T
7
g by 1 inches and its weight was seven

pounds six ounces.

The commercial cast bar was a popular

process "tempered" copper with terminals

2 iV by 2 l by 1 inches; its weight was six

pounds nine ounces.

The MB bar's terminals

measured 2 by 2^ by 1 inches,

and its weight was seven

pounds one ounce. Each of

the cast bars gave a clear

musical tone when suspended

and struck; the MB bar,

though the heavier, gave the

higher tone. Of course the

rolled bar was without reson-

ance. The commercial cast

bar had accidentally been

turned .002 inch too small,

but the other two meas-

ured exactly o.S inch,

thus having a section of

practically one-half a square

inch.

I decided to test the elect-

rical drop in two feet of each

bar, and its temperature at

from 100 to 1,500 amperes, the

latter being three times the

proper current for that sec-

tion of copper. In order to

prevent any rise of tempera-

ture from the contacts at ter-

minals, each terminal was

amalgamated by the Edison

process and coated with the

Edison flexible solder; there

was therefore no appreciable

drop at these contacts. In

amalgamating the commercial copper bar

by the Edison process, fumes were given

off with an odor of zinc, and a black pre-

cipitate was formed. This was washed off

ing 0.002 per degree up to o.r volt, and a third reading

0.01 per degree up to 1.5 volts. In each case the same
voltmeter terminals were used; these were clamped upon

amalgamated spots on the bars just 24 inches apart.

A special dynamo driven by Edison motors was used;

its field was excited from the Edison mains. By using

a rheostat and a bank of lamps the amount of current

generated could be accurately adjusted.

The first readings were taken at 100 amperes after

about one minute's run; the current was then increased

100 amperes and a second reading taken, and so on

until 1,500 amperes was reached. This amount of cur-

rent was continued for 10 minutes and increase of the

temperature and drop noted. The bars were then dis-

connected and laid upon a wooden floor and their rates

of cooling noted. Since the copper resistance tables are

either calculated for a constant temperature or were

compiled years ago from data based on impure copper,

I decided to use as a base of comparison the drop of the

rolled copper bar at each 100 amperes. Since the per-

formance of the MB copper came so close to this stand-

ard, I repeated the tests on each and found the readings

accurately accorded.

The accompanying curves will show the behavior of

the three metals under exactly the same set of condi-

tions. The commercial cast copper averaged less than

2S per cent, conductivity, and before the end of the run

scorched the wood on which it rested and the cotton
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upon each advance in the arts which will reduce the

cost of material "or increase the daily output of their

shops. And the alert engineers in our large electric

power houses are always ready to adopt improvements

which will effect a saving of power. Both of these

classes will, therefore, be glad to learn of a discovery in

metal handling which will reduce cost- and save time

and power. It has been considered impossible to ob-

tain solid castings of copper without mixing with it some

other material.

And it is well known that even one-half of one per

cent, of alloy is enough to reduce the electrical conduc-

tivity of the casting to one-quartet that of pure copper.

Many processes of mixing or tempering this metal have

been invented, but their product has not up to this time

been able to show the physical properties of rolled or

drop-forged copper.

Some months ago in a new type of rail bond I used

strips of rolled copper with cast copper terminals.

These castings were made for me by a firm which

claimed extraordinary thingsfor their product. I there-

fore expected very little from the metal, and in making

tests was greatly surprised to find that a piece of this

metal with but three-eighths of a square inch section

could transmit r.soo amperes for 20 minutes without ex-

and the process repeated several times until the surfaces

remained bright. Both of the other bars yielded in-

stantly to the process without fumes or precipitate.

Mr. Edison states that this is a keen test of the purity

of copper, and so it proved, for the analyses subse-

quently made for me by Ledoux & Co. showed the

commercial casting to have 99.15 per cent, of copper;

the rolled bar 99.83 per cent, and the MB 99.S5 per

cent.

In spite of the different characteristics of these bars,

the variation in composition is less than seven-tenths of

one per cent.

From tests of similar samples, the tensile strength of

the commercial cast copper was .19,000 pounds to the

square inch, while the MB was 30,000 pounds, which

is practically the same as rolled copper.

The cables used for connections were 500,000 circular

mils, with triple braided insulation. When heavy

currents were used the bare ends of the cables near the

bar connections were cooled with wet waste.

The observed temperature of the bars was, therefore,

not due to any outside cause. The instruments used

were all made by Weston, and comprised a shunt am-

meter reading up to 1,500 amperes, a millivoltmeter

reading 0.0002 per degree up to 0.01 volt, another read-

SOME RECENT DEVELOPMENTS IN COPPER MANUFACTURE.

covering the thermometer bulb, as it reached 354 de-

grees Fah. and 0.22 of a volt drop. Before the test

the color of this piece was fine and closely resembled

that of the other bars; after the test the bar was a mass

of red and silver-colored spots and had lost nearly all its

resonance. At the end of the run it had expanded from

increase of temperature one-eighth of an inch in 24

inches and 0.002 of an inch in diameter.

The tabulated results are as follows:

Rolled
Copper.

M B Copper.
Commercial
"Tempered"
Cast Copper.

Amperes.
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220
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JOO 27

soo 366
6co
700 2h 7

800 26.5
24.^

1 000
00
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The last set of readings was taken after a 10 minutes'

run with 1.500 amperes.

Allowance should be made for its difference in size.
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It required two hours and 20 minutes to cool to the tem-

perature of the room. The rolled copper showed a con-

ductivity far greater than called for by the tables ordi-

narily used. Its actual resistance per foot at 72 degrees

Fah. was 0.000015 ohm. In the table published by the

London Electrical Review, the resistance of a piece of

copper 95 percent, pure, one foot long with a section of

one-half a square inch, is said to be 0.00001706 at 60 de-

grees Fah. Without reducing to the same temperature,

the latter resistance is 13.7 per .cent, greater than the re-

sistance observed. The tables based on the Matthiessen

standard conductivity also show greater resistance; it is

therefore wise to use an actual measurement of modern

rolled copper as a standard of resistance for cast copper.

The rolled copper bar at end of the 10 minutes' run with

1, 500 amperes, reached 138 degrees Fah. and 0.053 volt.

It had then increased one-eighth of an inch in 24 inches,

as did the other, but the diameter increased o 0005 in-

stead of 0.002 inch. It required one hour and 23

minutes to cool. The performance of the MB copper was

a surprise and remains a puzzle. In the test it kept eight

to 10 degrees cooler than the rolled bar up to a load of 1
,
400

amperes. At the end of the 10 minutes' run with 1,500

amperes it reached 136 degrees Fah. and 0.056 volt. Its

increase of size was the same as that of therolled bar.

It required one hour and 39 minutes to cool. The

varying temperature of the two bars evidently accounts

WESTERN ELECTRICIAN.

This analysis is verified by others made by such ex-

perts as Ledoux & Co., Booth, Garrett & Blair, Prof.

Frank X. Moerk and others, and shows exactly the same

results as the best Lake Superior copper. It is evident

that no alloy has been used. And yet the process has in-

creased the electrical conductivity and the tensile

strength; has given a certain amount of elasticity and

decided resonance; has increased the density and

changed the structure of the metal. •

On presenting this matter to Mr. Edison he accounted

for the evident change in the structure of the metal by

the theory that the shape of the crystals has been al-

tered so that their lines are parallel, and that the mole-

cules are thus brought closer together and into more

intimate contact with each other.

The fact that MB copper can also be rolled or forged

adds new interest to its development. As its tensile

strength exceeds that of ordinary copper wire, it is cer-

tainly worth while to make wire from it in order to de-

termine its strength and conductivity. If it is possible

by this process to make as large an increase in the con-

ductivity of wire as it has made in conductivity of cast

copper, it will revolutionize dynamo and motor building,

and every electric light and railway company will save

money by using it to replace its present line wire. And

if the tensile strength of the wire is increased by the

process, poles can be set further apart and the wire will

be less likely to decrease its diameter during winter.

This metal is well worth the attention of all electrical

engineers who appreciate the value of high conductivity.

It is understood that Mr. Edison is interested in the

development of the process, and that the MB copper

will be manufactured under his supervision at the cele-

brated Menlo Park works.
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systems and at different voltages ranging from 50 to 120

volts. The actual energy consumed by these motors is

from 120 to 140 watts, depending wholly upon the angle

of the blades, which are adjustable and can be set at

any angle desired. The fans are finished in bronze,

ivory and gold, full nickel and polished cast brass.

FIG. I. IMPROVED CONSTRUCTION OF THE TUERK ALTER-

NATING CURRENT CEILING FAN.

for the up-and-down movement of the efficiency curve

between 94 per cent, and 97^ per cent. If in the tests

the temperature of the bars should be kept at 72 degrees

by allowing time for cooling after each reading, it is my
opinion that this curve would be practically a straight

line at 95 per cent, or 96 per cent. I need not say that

this conductivity is marvelous and opens an entirely

new field for dynamo and motor construction and for

switchboard work, where a large saving can be effected

by usirjg it in place of rolled or drop-forged copper, both of

which will warp or twist when heated, while the finished

cast metal retains its shape. I know of large multipolar dy-

namos upon which castings of low conductivity have been

used for field coil connectors, etc. ; on account of the un-

suspectectedly high resistance-of these contacts, the calcu-

lations concerning compounding have been upset and the

dynamos have been failures. Another surprising quality of

these MB castings lies in their elasticity. I have fastened

in a vise one end of a casting one inch wide and three-

eights of an inch thick; the other end, 12 inches distant

from the point of support, was bent one inch out of its

position, but sprung back when released. I have driven

through a seven-eighths inch hole in a hardened steel plate,

a plug of MB metal || inch in diameter. This required as

many hammer blows on the fifth trial as it did the first.

In another experiment I drove into an opening i-j
9
¥

inches wide between heavy steel rails, a plug of MB
copper cut in two pieces lengthwise, the sum of whose
widths was i\% inches, thus compressing the metal ^
of an inch. A current of 1,500 amperes was then passed

through the junction, whose section was three-eighths of

a square inch, and a drop of 0.018 volt was indicated

from rail to rail through the two copper pieces in series.

The rails were then separated -^ of an inch more, but
the drop remained the same, showing that the copper
had resumed its previous width. An analysis of another

sample of this MB copper gave the following results:

i Bismuth None
Lead None
Cobalt Trace

The Telephone in New England.
[Special correspondence of the Western Electrician.]

Boston, February 27.— On Thursday last the strug-

gle with the Bell Telephone company for cheaper

rates and better service was begun before the legisla-

tive committee on mercantile affairs. The fight was

led by Representative Kennedy of Holyoke, while Coun-

sel Sam Powers was the leader of the telephone faction.

There were several bills presented. One provides

Copper 99.S70 per cent
Silver 634. '

Iron on
Arsenic 002
Zinc or3
Tin None

Sulphur None
Oxygen (by difference)

.068 per cent.

Improved Construction of the Tuerk
Alternating Current Ceiling Fan.

For the '97 type of the Tuerk alternating fan (Fig. t) a

simple switching device has been added which greatly

facilitates the control of the fan. The oil chambers have

been enlarged so that one supply of oil carries the

mechanism through the season, or through several sea-

sons, and a number of minor improve-

ments in the detail of construction have

been added which will increase the pop-

ularity of this apparatus.

This fan sprang into such universal de-

mand last year that before the summer season was over the

large factory of the manufacturer, the Hunter Fan & Motor

company, Fulton, New York, was taxed to its utmost ca-

pacity. The ingenious mechanical arrangement for re-

ducing the speed and transmitting the power of the

electric motor is shown in Fig. 2. The switching de-

vice which has been added in the type made this year is

operated in connection with the blade adjuster. The
upper wheel operates the switch and the lower wheel

adjusts the blade, which may be done while in motion.

In the new type also the upper armature bearing is pro-

vided with larger oil chambers so as to eliminate the

necessity of oiling for at least a season, and the journals

are all made of hardened tool steel. The mechanism

includes a motor, a shaft with beveled transmitter wheel,

a case inclosing the motor and carrying the fan and

beveled intermediate wheels (faced with leather) engag-

ing with the pulley interiorly and exteriorly with the in-

ner face of the case, whereby the case is rotated around

the motor, but at a much slower speed. In this con-

struction the transmitting wheels are mounted in swing-

ing frames fastened to the stationary support which car-

ries the motor case, and the weight of the fans and out-

ter case is utilized to produce and maintain the frictional

contact of the wheel, because the case and fans are

supported by wheels, so that the friction is always the

same, and any wear on either pulley wheels or case is

automatically taken up and the fan is thus always at a

fixed ratio to that of the motor. Jt will readily be seen,

that the friction on all the journals is reduced to a mini-

mum, there being no cramping strain, all shafts being

perfectly balanced and step with a single steel ball, sup-

ported by a hardened steel screw. Means are provided

for circulating the oil, and all shafts being set vertically

the oil cannot waste. Means are also provided for carry-

ing the motor case in a vertical position in the outer

revolving case, by providing the case with a tubular

stem in which the armature shaft is journaled, and the

outer case is provided with a tubular shank which re-

volves along the stem, while the armature shaft revolves

within it. The letters B, C,.D, D, in Fig. 2, show the

oil reservoir

These fans operate on any of the standard alternating

FIG. 2. IMPROVED CONSTRUCTION OF THE TUERK ALTER-
NATING CURRENT CEILING FAN.

that telephone companies may use the wires of other

telephone companies; another that the rates shall be

fixed, and the third that the telephone companies shall

be under the control of the gas and electric light com-

missioners.

Following is the text of the bill presented by Repre-

sentative Douglass of Boston authorizing the appoint-

ment of a commission to investigate the rates and

charges for telephone service:

Resolved, That the governor, by and with the advice

of the council, shall appoint a commission consisting of

three persons to investigate the charges made for the

use of telephones and rates of telephone service in this

commonwealth, with a view to ascertaining whether
such charges and rates are reasonable and proper. Said
commission shall also inquire into the expediency of

regulating telephone rates and charges by state super-

vision, or the management of the telephone business by
municipal ownership.
The several commissioners shall be sworn to the

faithful performance of the duties of their respective

offices before entering upon the discharge of the same;
shall not be in the employ of, or own any stock in, any
telephone or telegraph company or be in any way di-

rectly or indirectly interested pecuniarily in the manu-
facture, lease or sale of telephone or telegraph instru-

ments or in any telephone or telegraph company. They
may employ a stenographer and shall have power to

send for persons and papers, and may receive such com-
pensation as the governor and council shall determine.
Provided that the whole expense incurred under this

resolve shall not exceed $5,000. Said commission shall
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report in print to the General Court on or before the first

Wednesday in February in the year 1S9S, and shall ac-

company their report with a draft of a bill or bills, if

necessary, adapted to carry their recommendations into

effect.

Vacuum Tube Lighting. 1

Bx M. A. Edson.

Nature controls the human race and holds in check
some of the highest ideals of man. We are always rest-

ive under the bondage of a master, the secret of which
we are ever seeking to make our own to use in the strug-

gle against the physical laws of our earth, against the

very sun which makes our existence possible.

The sun not only makes our existence possible at the

present time, but has been storing energy in the earth

tor thousands of years and we are drawing heavily on
this store at the present time in the form of coal, oil

and gas, not only to manufacture articles for our use
and for the transportation of our goods and ourselves,

but to supply light for our vocations and recreations at

night.

In the past centuries the people were using very little

of the total energy of the sun. By night wood and oil

from animal life constituted almost the only source and
represented energy of only a few years previous, while

at the present time we are using the energy of the sun
which has been stored in the earth for thousands of

years, as well as much of the current power stored in

the form of wood year by year; and this means that we
are burning the candle, or rather the sun, at both ends
at night and in the middle by day. In the past, the

-light used was due to" incandescent carbon, as in the

wood torch of the savage, the fish oil lamp of the

Romans and the tallow candle of the last century, and
even at the present time the incandescent electric lamp
is pointed out as a great achievement of science, and yet

it is only incandescent carbon in a vacuum, and does not

consume the oxygen of the room or give off unconsumed
carbon.
With a few exceptions, the electric light of to-day is

the result of burning coal under a boiler and producing
steam, using the steam expansively in an engine to turn

a dynamo to generate' electricity which is transmitted by
wire to the lamps which produce the light. This train

of operations introduces many losses due to the number
of times the energy is transformed from one form to an-

other. In the best modern electric light station of large

size the net thermal efficiency of the engine plant up to

the dynamo is about 13 per cent. The electrical part of

the plant shews a better efficiency, especially the

dynamos and line, which under favorable conditions will

show 90 per cent., but the lamps are where the greatest

loss at present comes in. The average incandescent

lamp shows under general conditions an efficiency as a

source of light four per cent., and an efficiency for the

total transformation from the thermal units of the coal

to radiant light of about one to 1% per cent. Very lit-

tle improvement can be looked for in the steam plant

over the present modern construction, and in the elec-

trical part the dynamo has received so much attention

in the last few years that the efficiency is raised to 96
per cent, under general conditions and the lines an
average of five per cent. The most inefficient part is the

lamp, and to the improvemeut of this we must now
direct our attention.

In the first place, how does the incandescent lamp
compare in light efficiency with other illuminants?

Oil lamp.
Gas—butterfly burn-

er 4
Incandescent 5
Arc lamp 16

Magnesium lamp .. 15

Geisler tube 32

3 per cent r candleCandle 56 watts pe
Oil lamp 57 "
Butterfly gas
burner 93 '

Argand gas
burner 68 " " "

Inc'ndescent 3 *'

Ave lamp 0.8 "

Before discussing the efficiency it would be well to

know what is wanted as light and what constitutes good
illumination, for after all it is not so much a point of

light which is wanted as a general diffused illumination.

There is a vast difference between light and illumina-

tion. Illumination in a parlor for instance should be so

arranged that on entering the room one could distin-

guish the form and true color of everything in the room,
and be able to read in every position one can conven-
iently hold a book, and while there is plenty of light no
single point of light should be visible. The color of the

light should conform in a slight degree to the color

decoration scheme of the room. In other words, a room
with dark red wall paper looks bad in a glaring white
light; and again, the best color or wave lengths of the

light which is best suited for our eyes should be con-
sidered. As is well known, violet light should be
avoided. The composition of some
lights is given below:

B.
Orange.

Petroleum lamp 16.2
Sunlight, direct 72.0
Sunlight diffused 39-5
Arc lamp -42-3
Incandescent 8.0

The foregoing table by Meyer has a direct bearing on
the phenomenon known as the maxima stimulus. This
phenomenon itself is well known and has always been
an indeterminate quantity in all photometric experi-
ments and is a very serious problem in the solution of

illumination problems. As defined by Palez: "The
maximum stimulus is the superior limit above which an
increase in the intensity of the stimulus produces no in-

crease in the intensity of the sensation." It is not so
much in the actual candle power as shown by the pho-

1. Read before the Chicago Electrical association, February
19. 1897.

some of the common

D.
Yellow.

E.
Green

C.
Violet.

24 6

17-7
31.6
3S.5
26.3

34-5
7.6

15 9
5-3
36.8

24.6
2-7
13.0

3-9
28.9

tometer as in the composition of the light and the ability

to reflect colors in their true color value.

On a bright sunlight day we see more by the red and
yellow ray on account of the contraction of the pupil of

the eye, as the following table:

Orange. Yellow. Green. Violet. Total

.

Sunlight direct 2,664 656 531 100 3i70i
Sunlight diffused 731 585 294 100 1,710
Incandescent lamp 21 92 137 100 340
Petroleum lamp 35 100 138 100 433

The light of the future will not follow the glowworm
so closely as was formerly supposed. The ideal will

approach more closely the bright sunshine for an initial

light and then diffuse it to some extent.

The reflection and diffusion of light is a problem
which does not receive the attention which it should, but
this may be due to the wide difference in results obtained
with different types of lamps. As an instance of this,

the following table shows one reason why a room looks
so much different by incandescent lamps than when it

is illuminated by diffused sunlight. The light was re-

flected from four samples of wall-paper. A, C, D were of a
yellowish red; B was a blue-green:

Sunlight: A. B. C. D.

Orange 684.0 259.2 1,512.0 1,540.8
Yellow 189.6 63.7 247.8 481.4
Green : 29:6 36.5 91.2 67.6
Violet 7.6 76 7.6 7.6

Incandescent lamp

:

Orange 76.0 28.8 168.0 171.

2

Yellow 76.2 94.7 362.2 ;y5-3
Green 143-5 176.6 441.6 327.5
Violet 81.0 81.0 81.0 81.0

The foregoing is on a basis of the number of light

rays incident reflected. The large amount of green re-

flected by the rays of the incandescent lamp is not
easily accounted for, except that it may be due to a
secondary composition of two colors to produce a third,

and this may be shown in the following manner:

If the light which is emitting a normal spectrum be
directed toward a green surface, the reflected green light

may be made to appear brighter by increasing the in-

tensity of the orange rays emitted by the source of light.

The spectrum of incandescent carbon varies but little,

assuming that the incandescent lamps are main-
tained at a point where the filament shows white and
not red, but a large majority of the lamps at the present
day are not-run at the proper voltage, and the spectrum
of an average lamp is not generally that which the spec-
tro- photometer shows.
The problem now is not so much a great quantity of

light, but the quality, and incandescent carbon does not
seem to be susceptible of any great improvement, and
we must turn to some other phenomenon of nature for a
source of light, the quality of which is under better
control, and the ability to make a light, of any tint directly

without resorting to color screens and shades.

The vibration frequency of the visible spectrum is not
distributed over a very large range, and it is by blend-
ing the various vibration frequencies that we may ob-
tain any quality of light, but we must not destroy the
substance which produces the color in doing it, but it

must be thrown into vibration without chemical combi-
nation. Except in a few cases like a fluorescent screen
made of tungstate of calcium or platinum barium cyanide
and the phosphorescent substance like calcium sulphide,

the light effects in the presence of air are maintained by
chemical combination and the generation of considerable
waste heat. To attempt to obtain light by vibrating an
atom in air without heat is like trying to make a pendu-
lum swing when immersed in a liquid; it either does not
swing at all or with the generation of heat. And yet
the phenomenon of fluorescence and phosphorescence
remains to be accounted for. The physical nature of

this offers an interesting field for research, and there is

some hope in this direction due to the products of the

electric furnace. Many attempts have been made to

produce light by the electrical bombardment of a refrac-

tory substance in a vacuum.
The work of Nikola Tesla in this direction has been

very extensive, and has demonstrated a great many
things which are not commercially possible, and a very
few which are practical at all. He has directed his ef-

forts more in the direction of producing an intense point

of light by the electrical bombardment of various sub-
stances in a high vacuum, but in nearly every case the
heat was so intense that the lamp could be used only a

few minutes. In this connection it may be remarked
that the apparatus used did not have the power to raise

a very large surface to the point of giving out light.

Tesla has worked along another line in connection with
high-frequency currents, and that is the luminouseffects
produced in a tube containing a small amount of gas, the

tube having been previously exhausted to a fair vacuum,
"It has occurred, no doubt, to many that as a vacuum

tube is made longer, the electromotive force per unit

length of the tube necessary to pass a luminous dis-

charge through the latter becomes continually smaller;

therefore, if the exhausted tube be made long enough,
even with low frequencies, a luminous discbarge can be
induced in such a tube closed upon itself Such a tube

might be placed around a hall or ceiling and at once a

simple appliance capable of giving considerable light

would be obtained.
" 'It would not do to make the tube up of small lengths,

because there would be with ordinary frequencies con-
siderable loss in the coatings, and besides, if coatings

were used it would be better to supply current directly

to the tube by connecting the coatings to a trans-

former." 1

Of the several methods considered for producing light

1 "Inventions of Nikola Tesla." p. 286.

by high-frequency impulses the following may be men-
tioned:

1. The incandescence of a solid.

2. Phosphorescence.
3. Incandescence or phosphoresence of a rarefied

gas.

4. Luminosity produced by gas at ordinary pressure.
The first, incandescence of a solid in a vacuum, we

may consider out of the argument, as there is not much
hope in this direction except in the use of new com-
pounds produced by the electric furnace.

In regard to phosphorescence, a great deal may be
said, and it seems to imply greater economy on account
of giving out light at a much lower temperature, but
most phosphorescent substances lose their luminous
power by being subjected to a temperature which is by
no means high, and there is also a maximum potential
for a given condition of a substance which to exceed
will not result in any more light, but often the contrary.

Incandescence or phosphorescence in a rarified gas is

supposed to be due to shocks or impacts of the atoms.
Just as molecules or atoms beating upon a solid body
excite phosphorescence, so when colliding among them-
selves they produce similar phenomena.

This crude explanation may serve the imagination,
but the true nature of the phenomenon is still a little

obscure. In a gas discharge each atom vibrates at its-

own rate, but there "is no vibration of the conducting
gaseous mass as a whole. It is not probable that the
discharge in gas which is well dried produces any elec-
trolytic action, but this is still a question.
Luminosity of gas confined in a tube at ordinary pres-

sure is a subject which has not been extensively investi-
gated in connection with high frequency, and may
promise much, but there are many difficulties.

In order to obtain intense luminous effects in any
gaseous medium, we must either have high potential or
high rate of change per unit time. This is obtained at
present in two ways; by the disruptive discharge or
spark gap, or the so-called "ether gap" of the Moore
system. A simple rise and fall of potential as in a high-
frequency alternator cannot give sufficient speed to the
atoms. This is one of the objects for which Tesla has
been building his oscillators, a species of high-fre-
quency engine-dynamos. But the movement of a wire
in a magnetic field cannot produce the desired result,
however rapid it may be.

What we require is some means of giving the atoms a
quick blow and not a merely increasing push in opposite
directions. To do this a species of electrical inertia,

similar to the release of a short, thick spring under great
tension, is necessary. In the Moore system this is ac-
complished by enclosing a vibrator in a vacuum and
operating it from the outside by a magnet. The self-

induction of magnet in turn excites the tube. Now this-

isa very simple device, but it evidently has a number of
faults. It cannot handle a very great amount of energy,
so several would be required. It is evidently not a very
economical device, as it actsby short-circuiting the dy-
namos through a resistance and the vacuum must be
very high, which is not easy to maintain with much
material within the tube, as the occluded gases may be
given off for some time. In such a vibrator the contacts
evidently disintegrate to some extent, and electrical

evaporation must take place to some extent from the
material according to the research of Crookes. The best
material for the point is not given in the description,
but it is probably platinum and aluminum.
The rate of change per unit time may be quite high by

this method, but the number of breaks per second is slow
and is determined by the time constant of the controlling
magnet used, and to decrease the time constant is to de-
crease the self-induction. The rate of these vibrations
is about. 6,000 per minute, depending on the tension of
the spring and the time constant of the magnet, and the
"length of time one may be run con tinuously is not given
out.

The tubes used in the Moore system do not appear to

be any very great improvement over the ones used by
Tesla in some of his experiments, and the statement
that they contain a small amount of air must be taken
with caution, as it is probable that some small amount
of gas is introduced to account for the whiteness of the
light, and their great length makes them quite un-
wieldy.

The whole subject of vacuum tube lighting is in a
very crude state, and much quantitive information is

wanting, but with time and the work of several different
investigators the subject may be brought to something
definite, and my own work in this direction may lead to

some more quantitive results in the future.

Although much is known of the electrical discharge in

gases, the use of internal platinum electrodes makes the
result bard to -compare with tubes of gas with external
electrodes or coatings, and the glass of which the tube
is made alters the effect considerably. The several sys-

tems of obtaining light by vacuum tubes are subject to

the fault of too high potential to satisfy the require-

ments of the insurance companies, and the use of such
potentials is dangerous to the persons using them, and
the next step after getting light is to reduce the poten-
tial to commercial limiis.

It is quite possible that the devices for exciting the
tube may be placed in the same relation to the building
as the present alternating current transformers, but
such delicate parts as vibrators and spark gaps could
hardly stand the rough use a transformer is sub-
jected to.

The future work in this direction will require a mas-
tery of three subjects: the theory of light and illumina-

tion, chemistry and the design of electrical apparatus,

on some difficult problems of distribution, and it would
lead to better results if three or four men worked to-



140 WESTERN ELECTRICIAN. March 6, 1897

gether, each man being a specialist, as it is unusual to

find the three practically combined in a manner which
will give good results.

There is another method of illumination which to

some may seem visionary, and yet the results if we could

obtain them would be the crowning achievement of the

century. Briefly it is this: a substance which when sub-

jected to a high-frequency low potential will emit light

and is capable of being mechanically or chemically

mixed with the pigments used in the manufacture of

wall paper, each side and the ceiling of a room to be
separately controllable, this substance to be of such a

nature that when mixed with a color it will be invisible

by sunlight and allow the true color of the pigment to

show, but when subjected to a high-frequency low po-

tential will show the color in its true value; the amount
of light emitted to be ordinarily at the rate of about one
candle power per square foot. The details of such a

system are at present obscure, but the new compounds
to be obtained by electro-chemical means open up a

new field of research, and some of the objections to such

a system have been removed and with the improved ap-

pliances for obtaining rapid electrical impulses of consid-

erable power, the problem offers an interesting field

with some hope of commercial results.

Electricity from Carbon Without Heat. 1

By Willard E. Case.

Part I.

The subject has such possibilities, all within reason-

able bounds, that I hardly know where to commence
or finish. At present we have only crossed the bound-
ary line of that field which lam sure will be productive

of tremendous results. Thermo-electricity has attracted

attention for a great many years, and now and then we
have heard of new inventions which led us to think that

we were about to solve the problem.
As far back as 1801, Ritter noticed that a current was

set up when the junctions of dissimilar metals were
heated. And following down to a later date, we find

that some thermo-electric batteries were constructed

which really produced electrical energy at small cost,

and which have been to some extent found practicable.

A thermo-cell was described by the speaker before the

Royal Society in 18S6, which consisted of plates of tin

and platinum, forming the electrodes, immersed in a

solution of chromic chloride. When the cell is heated
the electrolyte becomes active; chlorine, leaving the

chromic chloride, temporarily combines with the tin

and forms proto-chloride of tin. This chemical action

generates electricity, and soon the tin is all converted
into chloride and the current ceases. When the cell is

cooled this temporary combination of the chlorine and
tin is broken up and the chlorine returns to chronium
proto-chloride. The tin, being set free, falls as a metal-
lic precipitate to the bottom of the cell in the form of

crystals, ready to renew the operation. If this cell

works between 8o° and iSoe Fahrenheit or 538 and
638 absolute, the electromotive force at the higher
temperature is about .26 volt, but the possible effi-

ciency is less than 16 per cent., owing to the operation
of the second law of thermo-dynamics, which provides
that in the conversion of heat into work, the efficiency

equals the higher temperature minus the lower tempera-
ture divided by the higher temperature reckoned from
an absolute zero, the latter being minus 273 Cent. So
that this cell is a heat engine, a reversible voltaic cell

which passes through a complete cycle. It must be
heated to operate, and cooled to regenerate itself. la
this connection it may interest you to see in operation a
more practical thermo-cell which converts heat into

electrical energy. This battery is said to consume 2^2
cubic feet of gasper hour, and to generate 12^ watts.

In order to make the subject clear to those who are
not familiar with it, let me say that all electricity (ex-

cept that produced by water power or galvanic bat-

teries) is obtained from carbon. That is to say, our
electrical power of to-day is generated by the combus-
tion of coal under the steam boiler or by means of the
gas engine, and through the intermediary of engines
and dynamo this energy is converted into electricity.

Now we all know that this conversion of the potential
energy of coal into heat and then into work is a most
wasteful process, owing to the intervention of the sec-
ond law of thermo-dynamics already referred to; and
how to overcome this law and to avoid this waste is the
subject under discussion to-night. Practically, we only
convert a small percentage of the potential energy of
the coal into work, a large portion being wasted. It is

not so much the inefficiency of the boilers or the steam
engine or dynamo which converts this energy into elec-
tricity, as it is the method adopted. When we burn coal
under the boiler we transform the energy of that coal
into heat energy, and the moment we do this we come in
conflict with, or rather become governed by, the second
law of thermo-dynamics. It is an inexorable law of
Nature that under the conditions in which we live a
great waste must accompany the transformation of heat
into any other form of energy.- To illustrate, in hot-air
and gas-engines, a cold-water jacket is usually employed,
and "to raising its temperature is diverted the larger
share of the heat. In the thermo-pile the junctures
must be cooled by a circulation of air or water, and in
Edison's pyre-magnetic generator the iron tubes must be
cooled by application of cold air.

In accordance with the second law of thermo-dy-
namics, the heat not lost but which we can utilize in a
given case equals the difference between the high and
low temperatures used, divided by the high tempera-

1. Read before the New York Electrical Society, February 24,
109 7.

ture. Now, to express this more simply, there is heat of

an expansive force in everything down to an absolute

zero, but under ordinary conditions we cannot economic-
ally use this heat in any machine below the average nor-

mal temperature in which we live; so, when once we set

up molecular motion, called heat, we only use it above
the normal temperature—up to that point to which we
are limited by the destruction of matter. Or, as we
might say, to that point at which we burn out our boil-

ers or melt our containing vessels. And this range is

but a small fraction of the total range of the heat we
have produced. Lodge has shown us that the energy in

a pint of boiling water, if it could be all utilized, amounts
to more than half a million foot-pounds, and if the water
were quite cold, and on the point of freezing, it would
still contain energy of 350,000 foot-pounds of work, or

one-sixth of a horse power hour in every pint. Now, coal

or zinc could be burned to heat this water to a boiling

point, in which case only a part of the energy between
that point and freezing could be utilized, which is a
small portion of the total range between the boiling

point and absolute zero. But either material can be
oxidized in a galvanic battery without heat and waste,

and electricity produced. If we burn the coal, as Lodge
has suggested, the highest temperature commonly avail-

able is that of the furnace; hence the heat should be sup-
plied to the working substance in the cylinder at a fur-

nace temperature. This condition is roughly satisfied in

internal combustion engines, though they have many de-

fects at present. This furnace temperature is about
2,000° above absolute zero, or 1,500° Fahrenheit,
and if in this engine we could cool down to 6oo° above
zero, or no° Fahrenheit, we could have a possible

efficiency of 70 per cent, of the whole—- .

[ 2000— 600 )

( 2000 )

that is, 70 per cent., less the friction of the machine and
the loss in the conversion into electrical energy, which
would bring it down to something like a possible 50 or
60 per cent. The steam engine does not even approach
this. Its theoretical efficiency at 300 pounds is 33 per
cent., but in actual operation it is reduced to 25 per cent.

Gas engines, internal combustion engines, come near
this ideal. In fact, Prof. Thurston 1 states that a cannon
when being fired has an efficiency of 50 per cent.

Let it be understood that this is a law of Nature; it is

inevitable under the conditions in which we live. No
cunningly devised furnace or feed-water heater, or cut-
off, or triple expansion apparatus, or pyro-generator can
save this heat. The most that any of these devices can
do is to save what would otherwise be wasted, over and
above that which we must of necessity lose.

Now, the question which we naturally ask is: How
are we to convert this potential energy of the carbon
into electricity with the least loss? If the boiler, steam
engine and dynamo are not available for our use econom-
ically, how shall we do it? We know that the voltaic

battery does not act through the transformation of heat
into electricity ; it produces electrical energy direct.

The zinc is oxidized and the potential energy of that

zinc is converted directly into electrical energy without
the production of heat. The second law of thermo-dy-
namics is thus avoided, as no heat appears. But, the
cost of this zinc and the chemicals employed to oxidize
it are so expensive that we cannot afford to use them.
The cheapest materials which present themselves at

present to our notice are coal or carbon and the oxygen
of the air. And if we could convert the energy of the
coal into" electrical energy direct and cheaply, we could
do away with our steam motors, in time, provided the
apparatus was simple and practical. Now, there is no
known reason why a cheap substance may Dot yet be
found which will act on coal and develop electrical cur-
rents in place of heat, but the general tendency of late

has been to discard this method and to attempt to find

some stable electrolyte or bath which will act as a car-
rier of the oxygen of the air, conveying it to the carbon
and oxidizing it as zinc is oxidized in a battery, produc-
ing electricity. This electrical energy would be the
equivalent of the heat energy that would be developed
by the combustion of the coal in the ordinary way.
Of course in the construction of such a cell we must

be governed by the experience we have had with the
galvanic battery in which the elements of electromotive
force, internal resistance, etc., are involved, and by
which, consequently, the output of the cell is governed;
such a cell must produce a large amount of energy, be
simply and easily cleaned or recharged, in order to be
practical. It must be as durable and as simple to use
and handle as the steam boiler and dynamo are to-day.

It may be of interest to give you a comparative illus-

tration of what the energy of coal does to-day, through
the use of the steam engine, and what it would do pro-
vided we could oxidize it in a battery without heat.
The average of large electric light plants requires four
pounds of coal for every horse power hour of electricity

delivered from the dynamos to the line. That is to say,

four large stations show a consumption of 4.2 pounds per
horse power hour, 49 stations 4.6 per horse power hour,
and 32 small stations, 12 pounds per horse power hour.
Theoretically, .175 pound of coal will yield one horse
power hour, or, allowing for ash, .185 pound; and of
zinc, one pound used in a battery produces one horse
power hour under a potential of two volts, including the
loss in internal resistance. The cubes of these materials
represent the weights required by each to produce one
electrical horse power hour.

CORRESPONDENCE.

New York Notes.
New York, February 27.—Lexow's committee seems

to have no terrors for street railway managers across the

bridge. A movement has been started in Brooklyn looking

to the ultimate consolidation of all the surface trolley rail-

roads and the two elevated roads in that city. For

more than a year the scheme has been in contemplation,

and, while no definite conclusion has been reached, a

strong sentiment has developed in favor of the proposed

union. Such a combination would result in a large

saving in the running expenses of the roads, and with

the introduction of electricity on the elevated roads the

trains could be operated by the surface roads without

the expenditure of much more power than is now at

hand. One of the officials estimated that the saving

would reach nearly $1,000,000 a year. One plan pro-

posed was that a new company should be organized, and

that it should lease all the lines, and another that one

of the strongest existing companies should be the lessee.

The main difficulty to be surmounted will be the divis-

ion of the earnings. It is said that the proposed plans

for rapid transit on the bridge will stimulate the con-

solidation movement.

Attention is being drawn in Brooklyn to the danger

to the water, gas and other underground pipes through

electrolysis, produced through the escape of the electric

currents in the ground from the trolley railroad wires.

Both the Brooklyn Union Gas company and the Edison

Electric Light company have recently been making in j

vestigations with a view to determine the amount of

damage to their plants since the trolley lines went into

operation, and actions, it is said, may be instituted

against the railroad companies.

Among the new incorporations reported at Albany last

week was the Tonawanda Lighting & Power company;
capital, §150,000. William B. Rankine of this city,

George W. Davenport of Boston and Frank S. Smith of

Angelica are named as directors. Another was the Ajax

Arc Lamp company of this city, with a capital stock of

$100,000. The directors are Bernard H. Pomeroy,

Ernest Woltmann, Luther E. Shinn, David H. Gilder-

sleeve, Henry A. Kirkham and Jacobi Loewenthal, all

of this city, and Charles S. Van Nuis of New Brunswick,

N.J.
Arrangements are being made by the Newark & Pas-

saic Electric Railway company for the celebration of the

completion of the link that will connect its road with

that of the Consolidated Traction company in Belk-

ville. To celebrate the event Vice-president Hobart will

board a trolley car at the city hall in Paterson and will

make the trip through Clifton, Passaic, Delawanna,

Nutley, Franklin, Essex, Belleville and Woodside to

the Pennsylvania Railroad station at Market street,

Newark. Mr. Hobart will be accompanied by a large

number of friends, and it is said that 10 cars will follow

his car. Elaborate arrangements are beiDg made along

the line to greet Mr. Hobart as he passes. M. S.

The Rapid Transit company of Waterloo, Iowa, has
let the contract for 800 tons of 60-pound steel rails and
a 150 kilowatt generator.

1. Scic-Tice, October 3, 1891.

Northwestern Notations.

Minneapolis, February 27.—The Board of Assembly

of St. Paul has passed an ordinance making the chief of

the fire department an electrical inspector.

Electric lights are being agitated for at Neola, Iowa,

and the matter will be voted on at the spring election.

John Balch has resigned as receiver for the Light &
Traction company of Dubuque, Iowa., and H. G. Tbr-

bert succeeds him.

The North Side Street Railway company, which oper-

ates a motor line from the village of Robbinsdale, Minn.,

to connect with the street railway system of Minneap-

olis, will substitute electricity as a motive power.

The lowest bids for the electric lighting plant for the

water works power house at Madison, Wis., aggregated

Si, 408. The estimated cost was $800 to S900.

H. N. Bates and Curtis E. Applegard of Boston con-

template purchasing the electric street railway at Eau
Claire, Wis., now in the hands of a receiver.

August Jesse of Stillwater made the highest bid for

the property of the electric railway company of Still-

water, Minn , of $4,200 and the tax indebtedness of $673
more. This bid is about $1,000 less than the receiver's

indebtedness, but it is thought that the court will ap-

prove it rather than allow the company to continue to

roll up expenses. If the bid is rejected the sheriff will

sell the plant March 15th.

John L. Ball has been granted a franchise for an elec-

tric light plant at Augusta, Wis.

The electric light plant at Watertown, S. D., is closed
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down and the pfospects ate it will remain so indefi-

nitely. It was established by a stock company, which
had never been able to make it a paying investment.

The past year it was leased for a noiriinal stim td ati otlt=

sider, who was to keep it in repair. As much of the

machinery is old and very much in need of repair, it

seems impossible to get anyone to take it on those terms.

A survey is being made for an electric railway

from Oshkosh to Stevens Point, Wis.

The village council of Perham, Minn., has rejected

the petition to call an election to vote on establishing an

electric light plant.

E. Briggs contemplates putting in a dynamo in con-

nection with his laundry at Lyanville, la. C.

PERSONAL
W. H. Hochhausen, electrical expert of the Excelsior

Electric company of New York, was a Chicago visitor

last week.

T. C. Penington, treasurer of the Chicago City Rail-
way company, has returned from the East, after making
arrangements for the meeting of the American Street
Railway convention at Niagara Falls next October.

Carl E. Kammeyer has formed a connection with the
Electrical fitz-t'eic of New York, by which he is the
western representative of that journal, with an office ia

the Monadnock Building, Chicago. Mr. Kammeyer is

well known to the electrical fraternity of the West. He
is esteemed for his ability and integrity, and his friends'

best Wishes will follow him in his new departure.

The following-named out-of-town Visitors registered

at the headquarters of the National Electric Light assd-

ciation. New York, last week: F. R. Donahoe, Chi-
cago, 111.; G. W. Vallee, Philadelphia, Pa.; James
Bradley, Boston, Mass.; E. A. Colby, Newark, N. J.;
C.E.Scott, Bristol, Pa.; H. M. Swetland, Fredonia,
N. Y.; W. D Sargent, Brooklyn, N. Y.; C. F. Munder,
Springfield, Mass.; A. H. Pease, Hartford, Conn,; I. R,
Prentiss, Cleveland, Ohio.

C. P. MacKie, who for several years was general man-
ager of the Electric Selector & Signal company, is now
managing agent of the large cotton estates of Tlahua-
lilo of Mexico. Mr. MacKie has interested a large

atnount of English capital in this property, which con-
sists of about 150,000 acres of some of the richest land
in that country. It is proposed to improve it by irriga-

tion, and purchase the best known apparatus for hand-
ling large cotton, wheat and corn crops. A railroad has
been built to this estate, and branches will be built cov-

ering this teritory. Mr. MacKie announces that elec-

trical apparatus will be installed to make a practical test

of the new features in relation to the growth of vegeta-

tion under electric light at night. There is at present

about one-half of this property under cultivation, re-

quiring the services of 2,000 hands, and this num-
ber, it is believed, will be increased to over 5,000 within
the coming year.

ELECTRIC RAILWAYS.
Work has been resumed on the Northwestern "L"

road, Chicago. There is now about a mile and a

quarter of iron on the ground, and this will be put up,

together with three-quarters of a mile which will be
shipped by the companies at once.

Forty passengers on a trolley car on the North Hud-
son County railway had a narrow escape from death

last week in the Hillside road leading down the bluff

from West Hoboken, N. J.
The trolley road at that

point winds down the hill to the ferry. From the top

of the bluff to the level of Hoboken is a sheer fall of

more than 300 feet. The car, crowded with guests re-

turning from a reception, bad gone down the incline a

short distance when the motorman saw something dark

on the track. He quickly applied the brakes, but the

front axle struck the object with such force as to throw

the forward wheels from the tracks. The car then shot

toward the edge of the bluff overhanging the abyss.

Both the motorman and the conductor applied brakes,

and the car was stopped when only a few feet from the

edge of the bluff. The motorman fainted when the dan-

ger was over, and several passengers were so overcome

that they were unable for some time to proceed. The
cause of the accident was a large boulder which had

fallen on the track from the overhanging cliff. The
front of the car was wrecked, and traffic was stopped

for several hours.

MISCELLANEOUS.
A corporation to be known as the Southern California

Power company has been organized at San Bernardino,

Cal., with a capital stock of $1,000,000. The principal

stockholders are Henry Fisher of Pittsburg, Pa., and

H. H. Sinclair, president and manager of the Redlands

Electric Light & Power company. The purpose of the

company is * to develop power from the Santa Ana
River, by taking water at junction of Bear Creek and

Santa Ana River and carrying it in a cement ditch and

tunnels about four miles, thus securing a fall of 1,000 to

1,100 feet. The power will be transmitted by pole line

75 miles to Los Angeles. It will be the longest line and

the highest voltage (30,000 volts) in use in the world.

The line will run through San Bernardino, Pomona, On-

tario and Pasadena and will supply all power needed

in these towns. It is proposed to deliver power into

Los Angeles by January r, 1S98.
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TRADE NEWS.
The Electrical Supply & Telephone company of Phila-

delphia has just issued a neat and attractive circular
calling attention to its telephone specialties.

H. M\ Underwood & Co., Chicago, have been
appointed general western agents for the Housatonic
company of Wallingford, Conn., manufacturer of ad-
justable shade holders.

The Chicago office of the Fuel Economizer company
closed two important contracts last week, the first being
for 1,000 horse power to the Anheuser-Busch Brewing
company and the other being a second order from the
Armour Packing company of Kansas City, Mo., for
i.ooO horse power.

The Standard Telephone & Electric company of Mad-
ison, Wis., reports an increased activity in busi-
ness and growing popularity of its product. The com-
pany has recently closed a very fine contract in the
East which will cover the installation of about 1,500
telephones when complete.

Thomas Hill, Jr., of 128 Water street, New York, has
extended his business to meet the calls upon him for

telephone, electric light and power installations, and
has also placed machinery for the manufacture of the
latest designs in electric sign work and all kinds of
electrical advertising novelties, of which he will make a
specialty. There will also be a department for electri-

cal repairing in its various branches.

The American Engine company has just secured an
order for the entire engine equipment of the new station

of the Scranton Illuminating, Heat & Power company,
to be built on the site of the old station recently de-
stroyed by fire. The equipment will consist of six Amer-
ican-Ball engines, five of which will be compound and
one simple. Direct-connected generators will be used
on four of these engines, and the station will be modern
in all its appointments.

P. H. Alexander, general manager of the Electric

Selector & Signal company, recently returned from Lon-
don and Paris after an absence of six months. A complete
working exhibit of selectors, cut-outs, fire-alarm and tele-

graph apparatus was shown by Mr. Alexander, in act-

ual operation in London, and was visited by engineers
from Belgium, Russia and France. Before leaving
London an office was established by Mr. Alexander at

64 Broad Street Avenue, E. C, London.

The Lombard Water Wheel Governor company of

Boston has closed a contract with the St. Anthony Falls
Water Power company of Minneapolis to furnish seven
governors to be used in the new plant now building.

These seven governors are to regulate four water wheels
each, or 28 water wheels in all, aggregating 10,000 horse
power. The style of governor which will be used in this

plant is designated by the manufacturers as type C.

During the last year the Lombard company has with
this type of governor regulated over 40,000 horse power
of water wheels in the United States.

The Metropolitan Electric company of Chicago has

taken the agency of the Reynolds self-insulating bug
cut-out, and has a stock of these on hand from which it

can make prompt shipments. This cut-out has some
very desirable features. It consists of two pieces of

porcelain so recessed and put together as to entirely

cover and connect the fuse wire and connections- It is

neat and compact in form, and the size is only about
three-quarters of an inch in diameter by 1 ,'4 inches long.

This, with the other desirable features, makes it a cut-

out which will fill many requirements of the wiring

trade.

The Eclipse sectional rainbow gasket for pipe unions

for manholes of all sizes is made from Rainbow packing

compound, and all of this product will bear the trade-

mark in order to protect the customers of the Peerless

Rubber Manufacturing company of 16 Warren street,

New York, from imitations in this line of production.

The call for Rainbow packing still continues to be largely

in excess of that of any time during the last year, and
additional arrangements have been made to meet this

large increase of business in this department. It may
be interesting to the electrical trade to know that Rain-

bow packing was first introduced in 1889 by President

and General Manager C. H. Dale, the entire process of

manufacture being known only to the superintendent,

John H. Deming. Its origin is said to have been acci-

dental. A prominent merchant made a suggestion to

Mr. Dale, then general sales agent of this company, on

constructing certain material. In endeavoring to carry

out this suggestion a mistake was made, and from the

material on hand it was found that effective flange pack-

ing was produced.

BUSINESS.
The Ohio Electric Works, Cleveland, anticipate a

congealment of illuminating oils in the spring, when the

army of riders appear with Ohio bicycle electric lights.

The '97 bicycle electric light is a great improvement

over the oil lanterns.

The Chicago Electric Commission company, 169

Adams street, Chicago, dealer in new aDd second-hand

electrical apparatus, is receiving its full share of busi-

ness. The company carries a large stock constantly on

hand and has always many excellent bargains.

Charles H. Besly & Co., 10-12 North Canal street,

Chicago, has lately made several large shipments of its

specialties to foreign countries. A number four

Gardner grinder has just been sent to Berlin, and an

Hi

order for Helmet lubricating oil and Helmet spring
bronze wire from South .America has been filled. The
company will issue a general catalogue in a few weeks.

The Farr Telephone & Construction Supply company.
Chicago, is doing a fine business, and actually has more
orders than it can fill. To show the favor in which the
Farr company's goods are held it is only necessary to
say that shipments are being made to many foreign
countries, as well as throughout the United States. A
shipment of telephones and supplies is just being made
to Italy.

W. C. Ballda, manager of the Utica Electrical Manu-
facturing & Supply company, has secured a contract
from Hugh Glenn & Co. to substitute 40 long-burning
Manhattan arc lamps in their stores on Franklin Square
in Utica for the incandescent lamps heretofore used.
Out of the 640 incandescent lamps formerly used, 100
will be continued in use in the basement. The others
will be replaced by arc lamps of 2,000 candle power"-

The Electric Appliance company has just prepared a
supplement to the Bryant catalogue of electrical special-
ties, showing a line of the best electric light specialties
that have been brought out during the last year. The
supplement is also supplied with a special trade discount
sheet giving trade prices on the goods listed. The
Bryant specialties have a great reputation, and anything
new brought out by this company is always received
with considerable interest. The Electric Appliance
company will send these catalogues with discount stueeK
to the trade.

The Moon Run Coal company of Moon Run, Pa., is

about to install an electric haulage plant in its colliery,

and to this end has contracted with the General Electric
company for electrical equipment sufficient to operate a
mine road with over $% miles of track. The generat-
ing station will consist of one 165 kilowatt 250 volt ger>-

erator directly connected to a Harrisburg Ideal engine-
i&yz inches by 16 inches. These with the switchboard'
will be set up in the present power house, which now
contains an air compressor plant for the operation of
pick machines. The inside haulage will be handled by
one 10 ton mining -locomotive, equipped with 40 horse
power motors. This will haul 40 loaded cars per trip,

each loaded car weighing about 2)4 tons. There will

be over 3^ miles of trolley wire in the mines, with the
necessary feeders. It is worty of note that electricity

was not adopted by the Moon Run Coal company before
it had made a more than careful investigation of the
merits of all other systems of mechanical haulage, cable,
compressed air and steam. The economical showing
exemplified by the results obtained in the many other
mines now using the General Electric company's system
of electric haulage proved conclusively the advantage
which would accrue to the Moon Run colliery by the in-

troduction of electricity.

The Chicago Edison company has recently entered
the electrical repair field and is already meeting with
success. It is claimed that the Chicago Edison repair
shops are the largest and best equipped in the West.
They occupy the entire top floor of the large station at

Market and Washington streets, the entrance being at

76 Market street. The building is 160 feet by 90 feet,

which gives a large amount of space. The com-
pany has the best of facilities for handling any and all

kinds of electrical and mechanical repair work. It has
a large oven for baking armatures, with a capacity of

seven good sized armatures. The armature winding
room is equipped with the latest improved tools for

handling all class of armature, field and transformer re-

winding, while the lamp repair department is one of the

largest in the country, having a capacity to handle the
repairs on the 7,000 arc lamps operated by the Chicago
Edison company in addition to the great number of re-

pairs made for isolated plants, etc. A well equipped
carpenter shop with all the latest improved wood-work-
ing tools, where the company manufactures all its own
cut-out boxes, etc., is also at the disposal of the repair de-
partment. Another important feature is the large

machine shop, equipped with the very latest and most
improved tools including press, etc., for the erection of
commutators of all sizes. At present the Edison com-
pany is building a special commutator for a 50 volt

dynamo with a capacity of 2,000 amperes. Adjoining
the machine shop is the switchboard department in

which the company is able to build switchboards from
the smallest to the largest size. Passing through this

department, a Western Electrician representative

noticed a very large marble switchboard in course of

construction, which is" intended to go into the new Pub-
lic Library. This will be one of the finest switchboards
in the city of Chicago. The plant includes also a very
large blacksmith shop, where all the forging of every
description is done. The instrument testing and re-

pair department is equipped with the most improved
instruments for calibrating instruments of every de-

scription. Each separate department of the repair

shops is under'the immediate supervision of an experi-

enced foreman, while the repair shops in general are

under the supervision of R. S. Kelsch, superintendent of

high-tension system, Chicago Edison company. One of

the claims made by the Chicago Edison company for its

repair department is that its repair work is handled by
men of 15 years' experience. The company not only

guarantees first-class work but gives customers the

benefit of its experience as operator of hundreds of

dynamos and motors.

The special features of the vitrified clay conduit

manufactured by the H. B. Camp company of Aultman,
O., are so well known to the trade that their enumera-
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tion here is unnecessary. Following is a list of users

of this conduit: Northwestern Telephone Exchange
company, St. Paul and Minneapolis, Minn.; South-

western Telegraph & Telephone company, San An-
tonio and Houston, Texas; Public Lighting Commis-
sion, Detroit, Mich.; city of Detroit; Telegraph & Tele-

phone Construction company, Detroit, Mich.; city of

Minneapolis; Michigan Telephone company, GraDd
Rapids, Mich.; New England Telephone & Telegraph
company, Boston, Mass. ; West End Street Railway
company, Boston, Mass.; People's Traction company,
Philadelphia, Pa.; Union Traction company, Philadel-

phia, Pa.; city of Baltimore; United States Electric

Light company, Washington, D. C; Fort Wayne Tele-
phone company, Fort Wayne, Ind. ; Ohio Valley Tele-
phone company, Louisville, Ky ; Chicago Telephone
company, Chicago, 111 ; Central District & Printing Tele-
graph company, Pittsburg, Pa.; Central District &
Printing Telegraph company, Wheeling, W. Va. ; Cleve-
land Telephone company, Cleveland, O.; Charles A.
Porter, Philadelphia, Pa. ; City & Suburban Telegraph
association, Cincinnati, O.; Chicago Edison company,
Chicago, 111.; Central Union Telephone company, Co-
lumbus, Toledo and Indianapolis; Cataract Construction

company, Niagara Falls, N. Y.; Bell Telephone com-
pany of Buffalo; Bell Telephone company of Canada,
Limited, Montreal; Bell Telephone company of Mis-
souri, St. Louis; Bell Telephone company of Rochester,
N. Y. ; Rochester, N. Y., Gas &. Electric Light company;
Southern Bell Telephone & Telegraph company, Macon,
Ga. ; Rocky Mountain Bell Telephone company, Salt

Lake City; Edison Electric Illuminating company of
New York, N. Y.; Edison Electric Illuminating com-
pany of Boston, Boston, Mass.; Edison Electric Light Sc

Power company, St. Paul, Minn.; Pabst Heat, Light &
Power- company, Milwaukee, Wis.

ILLUSTRATED ELECTRICAL PATENT RECORD.

577,427. Alternating Current Motor. Ludwig Gut-
mann, Pittsburg, Pa. Application filed February

4, 1S91.

Features claimed for this invention are a field magnet
core, one or more windings for the same, an armature core,

a winding or windings for the armature core, contact termi-
nals connected to the winding or windings, and a block or
brush permanently in contact with one armature terminal
and temporarily with the others.

577,447. Automatic Circuit Breaker. Granville F.

Packard, -Fort Wayne, Ind. Application filed Sep-
tember 22, 1896.

Metallic contacts are provided for closing the main cir-

cuit between the terminals and high resistance contacts for

closing the shunt circuit between the terminals; a pivoted
hand-lever carries the bridging contact for the main cir-

cuit; an arc-rupturing plate is pivotally mounted on the
hand lever, and is adapted to be automatically thrust or in-

terposed across the path of the arc; an armature is pro-
vided to which is attached a weight or spring to resist the
magnetic pull of the armature, and having a catch or
trigger adapted to engage the hand lever when the working
circuit is closed, and an electro-magnet is arranged for

actuating the armature.

577.450. Electric Railway System. Constant F. De
Redon, New York, N. Y. Application filed Sep-
tember 5, 1895.

One feature described is a circuit closer, comprising a

permanent magnet, a lever on which the magnet is mounted,
a closed casing in which the lever is pivoted, a contact-
plate on the lever, contact-blocks for engagement with the
plate, and a retarding device for the closer.

577,480. Electric Transformer. Ludwig Gutmann,
Peoria, III. Application filed April 25, 1896.

The laminated core is built up of laminae, made each of
three sheets or punchings of magnetic material, two of
them fitting together from opposite sides of the coils of the
transformer, and the third or core-plate proper - entering
within the coil or coils adapted to interlock with the
punchings of unequal length on opposite sides of the axial
plane of the coils and with superposed layers reversed.

577-493- Electric Furnace. Francis
J. Patten, New

York, N. Y. Application filed August 1, 1896.

no. 577,480.

Tliis is an electric smelting furnace containing a central
carbon core constituting one electrode of the furnace, with
numerous. pencils of carbon radiating from it through the
mixture to be fused, the outer extremities being connected
to independent leads, whereby they can be given current
simultaneously or separately at will.

577,499. Filament for Electric Lamps. John H. Doug-
las-Willan and Frank E. W. Bowen, London, En-
gland. Application filed August 3, 1896.

The process of treating filaments consists in rendering
them incandescent in the presence of a compound contain-
ing boron, carbon and oxygen

577. 501. Electrically Operated Ship's Log. Walter S.

Alexander, New York, N. Y. Application filed

May 18, 1896.

This is a recording device controlled electrically in com-
bination with a rotator in electrical connection therewith,
the rotator having an axial shaft, with a circuit controller
mounted thereon controlling the circuit to the recorder, a
hollow shell filled with oil or its equivalent suitably
mounted to revolve on the axial shaft, and provided with
helical blades, and a lug to trip the circuit controller.

377.
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2 3- Process of Manufacturing Ozone and By-
products. Gustaf J. Andersson and Julius C. Dttt-
rich, Brooklyn, N. Y. Application filed December
12, 1894.

The process is described of manufacturing ozone and
nitrous oxides from air, consisting in first freeing the air
from carbon dioxide aud then drying the same, then ozoniz-
ing the oxygen of the air into ozone and oxidizing simul-
taneously the nitrogen of the same into nitrous oxides by
electrical currents of high tension in an ozone generator,
and then separating the nitrous oxides from the ozone by
absorbing them in suitable liquids.

577,526. Electro-pneumatic Brake. Francois Chapsal,
Paris, France, Application filed September 26,
1896.

An electrically operated valve for pneumatic brake sys-
tems, comprising a magnetic ring rotadvely mounted on an
axis between pole-pieces, means for sending reverse cur-
rents over the ring- and thereby oppositely energizing it
and causing it to turn in one direction or another, and
separate valves operated by the opposite movements of the
ring.

577,532. Annunciator. Abraham R. Miranda, Boston,
Mass. Application filed November 17, 1896.
A case is suitably provided with a front wall, the hooks

extend from the case; checks are suspended on the books,
the rcls extend from the case, and each rod extends above
a corresponding check-hook out of contact therewith, but
with its forward portion sufficiently near the correspond-

Issued February 23, i8gy.

ing portion of the hook to cause the check during the
process of removal to come into contact with the rod, and
thus electrically connect it with the hook next beneath it;

annunciator, hooks and rods being in electrical circuit.

577.533 Combined Check Receptacle and Cash Drawer.
Abraham R. Miranda, Boston, Mass. Application
filed November 27, 1896.

By means of an electro-magnet checks are deposited in a

receptacle for that purpose and the cash drawer thrown
open.

NO. 577.493-

577-534- Submarine Telegraphy. Alexander Muir-
head, London, England. Application filed No-
vember 18, 1895. Patented in England March 16,

1894.

One claim is given: In an automatic telegraph trans-
mitter, the combination with the perforated ribbon :actu-
ating devices, the lever-contact devices adapted to re-
spectively enter perforations in the paper ribbon, whereby
battery contacts are established, and a rotating cam serving
to restore the contact-lever devices to their normal posi-
tion, of means for curbing or reversing the current from
the battery during the maintenance of the said battery con-
tact.

577,540. Telegraph Transmitter. Herbert A. Taylor,
London, England. Application filed November iS,

1895. Patented in England October 30, 1894.

An automatic telegraph transmitter is provided with
means for preserving a record of outgoing signals, relays
operating through their tongues to close local circuits and
bring into action the recording means, a transmitting key
with its front bar divided and the coils of a relay in circuit
between each of those divisions and the one pole of the line
battery, and a switching device serving to put either the
automatic transmitter or the transmitting key into circuit,

577,550. Electric and Gravity Pleasure Railway. James
A. Griffiths, Philadelphia, Pa. Application filed

April 3, 1896.

The claim: In a pleasure railway, an undulating course
having upwardly and downwardly extending inclines, a car
provided with a downwardly projecting feeder-arm, a
trough arranged along the course below the surface thereof,
and a feeder-wire arranged in said trough only at the up-
wardly inclined portions of the course and below the road-
bed beneath the trough at other portions of the course.

NO. 577,520.

577. 635- Electric Signal for Highway Crossings. Will-

iam W. Alexander and Manceillia C. Gillham, Kan-
sas City, Mo. Application filed March 23, 1S96.

The arrangement includes a railway track, having an
electrically continuous rail and a rail comprising sections
insulated from each other, an electro-magnet, its armature
adapted to vibrate between two contact points, battery con-
nections between the intermediate rail section and the con-
tinuous rail, and including the magnet and the contacts,
and electrical connections between the armature and the
other rail sections.

577,636. Apparatus for Producing Ozone. Emile An-
dreoli, London, England. Application filed August
12, 1896.

This apparatus- consists of a box provided with a false
bottom, having a plurality of slits therein, a series of elec-
trodes resting upon the bottom with spaces between them
directly over the slits respectively, a sheet of dielectric
material between each pair of electrodes and arranged
over the middle of each slit, a conical chamber below the
false bottom, an inlet passage for air or gas fitted to the
apex of the chamber, aud an exit for air or gas from the box
located at a point above the electrodes,

577,644. Electric Elevator. John P. Casey, Philadel-

phia, Pa. Application filed June 13, 1893.

A winding drum, a power device to rotate the drum, a
lifting cable, a movable part adapted to control the power

device, a pawl carried by the movable part, a rotating
tooth or ratchet wheel moved by the winding drum or the
power device, a movable frame provided with a guide
adapted to press upon the lifting cable and furnished with
a shoe to forcibly press the pawl into contact with the
ratchet wheel, whereby in case the cable becomes slack the
shoe and movable frame shall, operate the pawl to throw it

positively into engagement with the moving toothed or
ratchet wheel, and thereby move the movable part to stop
the operation of the power device.

577.670. Apparatus for Producing Electric Currents of
High Frequency. Nikola Tesla. New York, N. Y.
Application filed September 3, 1896.

The combination is claimed with a source of electric
energy of a motive device, two condensers, a circuit con-
troller adapted to direct the energy of the source alter-
nately into the condensers, and a discharge circuit through
which by the operation of the circuit controller one con-
denser discharges while the other is being charged.

577.671. Manufacture of Electrical Condensers, Coils,
etc. Nikola Tesla, New York, N. Y. Application
filed November 5, 1S96.

The improvement consists in inclosing the device in an
air-tight receptacle, exhausting the air from the receptacle,
introducing into a vessel containing the device an insulat-
ing material rendered fluid by heat, and then when the
material has permeated the interstices of the device, sub-
jecting the whole to pressure, and maintaining such pres-
sure until the material has cooled and solidified.

577,678. Voltmeter. Paul Brandt, Berlin, Germany.'
Application filed August 6, 1896.

A core or armature for solenoids, comprising a soft-iron
sleeve, and a bundle or cluster of wires contained tharein.

577.704- Electrical
Washington, D,
23. 1895.

Insulator. Tapley W. Young,
C. Application filed September

A conductor of electricity in combination with an electric
heater arranged in proximity to a support of the conductor,
and a hood for shedding water awav from the electric
heater.

NO. 577,670.

577.741. Trolley for Electric Railways. Herbert N.
Gale, Bristol, Conn. Application filed October 16
1896.

Claim one is given: In combination, the trolley pole
the forks borne by the trolley pole, having ways for tlie
trolley wheel shaft, the trolley wheel shaft hung in said
ways and the trolley wheel rotarily hung on said shaft.

577.742. Electric Transformer. Ludwig Gutmann,
Peoria, 111. Application filed April 25, 1896.

In a magnetic core for electric transformers, the combi-
nation is claimed of two U-shaped plates adapted to inter-
lock with one another in such a manner as to be insepara-
ble in any direction other than vertical to the plane of the

" plates.

577,760. Electric Arc Lamp. George M. Lane, As-
bury Park, N. J. Application filed January 4
1896.

One claim is for the combination with the high and low
resistance magnets, the auxiliary magnet, the carbons and
feeding mechanism of contacts, ihe armature carrying the
pin, and the armature of the auxiliary magnet connected
with the contact-plate.

577,771. Secondary Battery. Henry G. Morris, Phila-
delphia, Pa. Application filed September 5, 1895.

The cell has supports below the liquor level ; there is a
battery plate consisting of two or more sections connected
together by necks, the upper section being in the form of a
beam from which the other section or sections are sus-
pended, the beam-section being part of the active plate
within the liquor and resting upon the supports within the
cell.

'577,816. Device for Controlling Light Effects. Harry
V. Arnold, New York, N. Y. Application filed Feb-
ruary 24, 1896.

A theatrical -display apparatus is described, comprisinga
projector having a reflector, means for swinging the pro-
jector in altitude and azimuth, and a plurality of movable
screens for modifying the beam of light carried by and
moving with the swinging projector, and electro-magnets ""

moving with the projector and connected to the screens for
operating the same independently of each other.

577, S22. Electric Cut-out. JamesF. McElroy, Albany,
N. Y. Application filed October 20, 1894.
An electric cut-out consisting of a porcelain block a

curved fuse suitably connected placed in the block, a series
of porcelain ribs adjacant to the fuse, with a flexible cover-
ing placed over the fuse, so arranged that the gases may
escape through the cut-out in a thin sheet in the form of-

a

crescent.



EVERY SATURDAY.
Vol. XX. CHICAGO, MARCH 13, 1897. No. 1

1

Electrical Plant in the Wisconsin State
Prison at Waupun.

Every cell in the state prison at Waupun, Wis.—and

there are nearly 600 of them, exclusively for male con-

victs—is provided with an incandescent lamp, equipped

with a key-socket, so that the light is under the control

of the inmate. This statement is at first apt to convey

the impression that the lawbreakers of Wisconsin are

treated to quite a bit of luxury in the way of illumination

while undergoing punishment; but of course the im-

provement was not decided upon without mature delib-

eration on the part of the officers of the prison, and it

was decided that as every consideration of healthfulness,

cleanliness and convenience required the use of the elec-

tric light, it would be well to go a step farther and place

the control of the improved illuminant at the disposal of

each cell inmate. In all 2,200 incandescent lamps have

been installed in the building, and there are also iS arc

lights on incandescent circuits, which are used for the

illumination of the yards

and prison wall. Three

electric motors of ig horse

power each are included

in the plant—one for driv-

ing the machinery of the

tailor shop and two, placed

in the adminislration build-

ing, used for the operalion

of the ventilating outfit.

The generating plant in

the engine room, which

has just been completed,

is shown by the accom-

panying illustration. There

are two engine-dynamos

of 60 kilowatts capacity

each, consisting of Ball &

Wood engines andWestern

Electric dynamos. The

switchboard is of Tennes-

see marble and is fitted

with round Weston in-

struments, a voltmeter

switch, main-line cut-out

and quick-break knife
switches. A separate cir-

cuit is laid from theswitch-

board to the warden's resi-

dence, several thousand

feet distant, which is also

electrically lighted. This

house, as well as the

deputy-warden's quarters,

the matron's room and the main offices in the adminis-

tration building, is fitted with handsome fixtures. In

the chapel, library and main halls there are cluster fix-

tures, but in all other cases plain drop-cord lights are

used. The main cable which supplies current from the

switchboard to the administration building is lead-

encased, with rubber insulation, and has an area of

1,500,000 circular mils. Outside cables are laid under-

ground in iron pipe. The ventilating motors in the ad-

ministration building were built by the Northern Elec-

trical Manufacturing company of Madison, Wis.

Of especial interest are the wiring features, which ex-

hibit unusual precautions, owing to the character of the

institution. Okonite wire is used throughout, and it is

encased in interior iron-armored conduit in both of the

large cell houses. A cut-out is placed outside of each cell,

and from it a twin lead-covered wire runs into the cell to

the lamp. Should an unruly convict at any time attempt

todamage this lead cable, the only effect would be to short-

circuit it and to blow the fuse in the cut-oat box at the

cell door, thus depriving the inmate of that cell of light

but injuring no one else. Not only that, but such an

act would deprive the offender of light for a long time, as

by the rules it is considered a grave breach of discipline,

and the darkness brought on the convict by his own act

would not be speedily remedied. All corridor lights are

wired in duplicate, and thus in case of an accident to the

circuit usually used, or if a convict or convicts should

succeed in tampering with the switch controlling the

corridor lights, that portion of the building would be

plunged in darkness only for a few moments, until word

was sent to the engine room, where there is on the

switchboard a switch controlling the emergency circuit.

In the shoe shop the operations are conducted in a num-

ber of departments or sub-shops. Each of these is fitted

with its own feeder, cut-out cabinet and main-line switch

under the control of the officer in charge of the depart-

ment. Thus, with these precautions, it would be ex-

tremely difficult for the inmates to cut off the whole sup-

ply of light in the building in case of an uprising.

The plant was installed under the direction of Chas.

G. Armstrong of Chicago, the state electrician of Wis-

consin, who prepared the plans and specifications, and

ELECTRICAL PLANT IN THE WISCONSIN STATE PRISON AT WAUPUN.

Power House of the Union Traction
Company, Philadelphia, Destroyed

by Fire.
The big power house of the Union Traction company

of Philadelphia, at the junction of Thirteenth and

Mount Vernon streets and Ridge avenue, was destroyed

by fire on March 3d. Nearly all the equipment was

completely destroyed. Two men lost their lives, and

several others were slightly injured.

About six o'clock in the evening some of the employes

were swinging a big crane around, and the iron chain

hanging from the arm struck a generator. The blow

smashed the generator, and a violent explosion followed.

The accident wrecked all the dynamos which were run-

ning. Following the explosion fire started and gutted

the building, and destroyed the eight dynamos or ren-

dered them useless.

The building was a three-and-one-half story brick

structure. The big steam pipes extending from a dozen

boilers in another part of

the building, but separated

from the dynamo room,

broke with a thunderous

volley that sounded like an

explosion. This frightened

the horses attached to the

chemical engine and caused

them to run away, resulting

in the fatalities mentioned.

Steps were immediately

taken to repair the damage

and orders were placed for

machinery and supplies.

The work of clearing

away the debris in the in-

terior of the power house

was begun almost before

the heat of the fire had

passed away. It has been

ascertained that the stand-

ing walls of the building

will not have to be pulled

down. The board of direc-

tors of the company will

probably decide whether

the building will be recon-

structed as a power house

or only used as a storage

plant. "It is impossible

for us to state the exact

amount of the loss sus-

tained," said John Lowber

Welsh, "until we ascer-

the work was executed by the Julius Andrae & Sons com-

pany of Milwaukee.

Opposed to "Slot" Telephones in Chi-
cago.

The sub-committee, consisting of Aldermen Harlan,

Walker and Gallager, having in charge the inquiry as to

the right of the Chicago Telephone company to use slot-

machine telephones, has made its report to the judiciary

committee of the Chicago City Council, and its findings

have been favorably reported to the council.

After referring to "the manner in which the telephone

company attempts to compel its patrons to adopt slot

machine telephones in place of the old-fashioned instru-

ment," the report concludes with a resolution that the

council instruct the corporation counsel to notify the

company that failure to comply with the obligations of

the ordinance under which the company is operating

will make action by the city necessary.

The object of the resolution, it is said, is to oblige the

company to furnish the old-style instrument to sub-

scribers on application at a rental of S150 a year, as pro-

vided in its ordinance.

tain whether any of the machinery has been saved

from total destruction, but we are confident that the

loss is totally covered by the insurance. The amount

of insurance on the entire plant was $275,000."

The officials of the company will not admit that it

originated from the accidental contact of a chain belt

with the brushes of a live dynamo, and the employes

who made statements to that effect on Wednesday night

have been ordered to leave the matter for official investi-

gation. All the lines affected are running regularly now.

Financial Affairs of Chicago's Storage
Battery Road.

The affairs of the Englewood & Chicago Electric Street

Railway company came before Judge Showalter again on

a petition of G. Herbert Condict, receiver, who desired

the privilege of issuing $313,000 of the receiver's certifi-

cates to pay off liens and to complete the road. The re-

ceiver made a statement of the condition of affairs, show-

ing that the road was indebted to the amount of $253^000

and that it would require $60, 000 to complete the power

house, equip the road with 20 cars and put it in operation.

The necessary authority was granted the receiver by

the court, and the work will now proceed to completion
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Some Practical Aspects of Electrical
Resonance. 1

By Kempster B. Miller.

It is not the purpose of this paper to treat of the phe-

nomena of resonance in electric circuits from their purely

mathematical and theoretical standpoint, that field hav-

ing been covered in a masterly style by men far more
competent to do so than the writer. For very full and
interesting discussions of this subject from these points

of view I refer you primarily to the articles of Dr. M. I.

Pupin, Frederick Bedell, Houston and Kennelly and
Francis W. Dunbar.

I trust that I may be pardoned if, in outlining the

underlying principles of resonance with as much brevity

as is consistent with clearness, I go over a field already

covered very thoroughly by others. Analogies and il-

lustrations have been borrowed wherever they seemed
to be appropriate, and in the first part of this paper, at

least, no attempt has been made at originality.

The phenomena of periodic electric currents in gen-

eral have almost perfect analogies in the various phe-
nomena of sound, and the further we go into the subject

the more beautiful do these analogies appear. Dr.

FIG. I. SOME PRACTICAL ASPECTS OF ELECTRICAL
RESONANCE.

Pnpin and others have shown excellent judgment in

adopting the terms used in acoustics. For instance,

they speak of fundamentals of harmonics or overtones,

of resonance, of resonators, of consonance and of "tun-

ing" the electric circuit. Nothing can be more apt than
the way in which these terms have been applied.

Just as every string or reed in a musical instrument
has its natural and fixed rate of vibration, so every elec-

trical circuit containing self-induction and capacity has

its natural rate of vibration. By natural rate of vibra-

tion of a circuit we do not mean the rate at which the

material particles of that circuit would vibrate if sudden-
ly released from mechanical stress, as in the case of the

"plunking" of the violin string, but the rate at which an
electric current will oscillate in that circuit if the neu-
tral condition of its electrical state be suddenly dis-

turbed.

Self-induction in a circuit causes the phase of a peri-

odic current flowing in it to lag behind the impressed
electromotive force. If we have a circuit devoid of self-

induction and capacity, the current flowing will be in ex-

act phase with that of the electromotive force producing
it; that is, the current value at any instant will be in di-

rect proportion, by Ohm's law, to the electromotive force

impressed on the circuit. Insert a self-induction coil

and the current lags in phase behind the impressed
electromotive force. The maximum and minimum
values of the current now occur slightly after the maxi-
mum and minimum values of the electromotive force.

Take out the self-induction and substitute a condenser
so that the circuit will possess capacity. The phase of

the current will now be slightly in advance of that of the

impressed electromotive force, and its maximum and
minimum values will occur a little before thecorrespond-
ing values of the electromotive force. It is seen there-

fore that self-induction and capacity have opposite effects

on the phase of the current, the first causing a lag and
the second a lead . A little thought will suggest that it is

possible to neutralize the lag due to self-induction by
the lead due to capacity. In other words, in a circuit

with a coefficient of self-induction sufficient to cause a
certain alternating current to lag, say 75 degrees behind

% O ...4.:
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FIG. 2. SOME PRACTICAL ASPECTS OF ELECTRICAL

RESONANCE.

its impressed electromotive force, it will be possible to

insert enough capacity to cause a lead of 75 degrees in
the phase, thus bringing the current again in phase with
its electromotive force. When such a condition of
affairs exists the current flowing is a maximum, and as
it is in phase with the electromotive force, it follows
Ohm's law

—

E
C=—

R.

It is found that the amount of capacity which will
thus counteract the effects of a certain self- induction, or
1 ice versa, the amount of self-induction which will
counteract She effects of a certain capacity, will do so for
one particular frequency of alternation only. For every
circuit, therefore, containing a given coefficient of self-
induction and a given capacity there will be one partic-
ular frequency, and one only, for which the current will
be in phase with the impressed electromotive force, and
will strictly follow Ohm's law. The current flowing in
sucE a circuit will be greater for that frequency than
for any other with the same impressed electromotive
force.

The period of the alternations (that is, the time taken
for one complete cycle) at this frequency is found to be
the natural period of the circuit. If a part of such a cir-
cuit be subjected to a constant electromotive force it

will become charged. If now the source of electro-
motive force is suddenly removed, the circuit will be

1. Read before the Chicago Electrica
1897.
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discharged and the discharge will be of an oscillatory
nature. Instead of the potential difference simply de-
creasing to its normal value, the electro-magnetic in-

ertia, due to self-induction, will cause the current to go
beyond the zero point and build up a potential differ-

ence of the opposite sign. A discharge will then take

place in the other direction, and again pass the neutral
point. The cycle will be repeated, each maximum be-
ing slightly smaller than the one before. An alternating
current of decreasing amplitude thus flows for a very
brief space of time until equilibrium is restored. (See
Fig 1.) The period of these oscillations is independent
of the amplitude of the vibration, and is the natural
period of the circuit.

We disturb the mechanical equilibrium of the violin

string and it vibrates with a certain fixed rate until it

comes io rest; just so we disturb the electrical equilib-

rium of our circuit and a. current is set up that oscillates

at a fixed rate until it dies out.

Let us take another mechanical analogy to show even
more clearly how this oscillatory discharge takes place.

Referring to Fig. 2, we have a ball, A, sliding on a
horizontal wire. Two rubber bands a a, each attached
at one end to the ball and at the other end to one of the
pins^^>, located at the ends of the wire, serve to hold
the ball normally in the center of the wire. Bearing
in mind that capacity in an electric circuit has a direct

analogy in elasticity and that self-induction has a direct

analogy in inertia, we will consider what happens
when the ball is displaced from its normal position and
suddenly let go. The potential energy of the ball, due
to the tension of one of the rubber bands, is rapidly
changed to the energy of motion, kinetic energy, which
is greatest when the ball passes through its central posi-

tion. At this point its potential energy is zero, but its

inertia keeps it moving, and as it moves farther it loses

kinetic and gains potential energy until the former is

zero and the latter is a maximum. The other rubber
band then starts the ball back, and so it oscillates with
a fixed period until equilibrium is restored. Returning
to our circuit, the condenser stores up potential energy
when charged. In discharging, the self-inductioD will

not let the current stop when the potential is zero, and,
like the ball, the current goes surging back and forth

through the circuit with a certain fixed rate of vibration.

Just as the rate of vibration of the ball depends solely

on its mass and on the elasticity of the rubber bands,
so the rate of vibration of the current depends solely on
the self-induction and capacity of the circuit.

We may carry this analogy still farther by comparing
the friction of the ball on the wire to the ohmic resist-

ance of the circuit.

These points were, so far as I am able to ascertain,

first made known by Maxwell. {Proceedings Royal So-
ciety, 1868.) He simply proved that self-induction

could be neutralized by a proper capacity and gave the

formulas.

It is well to state here that the formula for determin-
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with that of, say, a tuning fork. By tuning a circuit we
simply mean varying its self-induction or capacity so as
to bring its natural rate of vibration into equality with
that of its impressed electromotive force.

Pupin has shown that this tuning of the circuit offers
a new and simple method of transforming electric en-
ergy from a low to a high potential. Referring to Fig. 3,
we have an alternator A, giving 600 volts, in circuit
with the primary coil of a step-down transformer, the
ratio of transformation between the primary and second-
ary of this transformer being as 6 to 1. In the second-
ary circuit is an impendance coil D and a condenser C.

Under ordinary circumstance the voltage impressed on
this circuit is roo volts. As the speed of the machine
is gradually increased, however, the condition of reson-
ance is approached, and the voltage indicated by the
voltmeter placed around the condenser begins to rise.

The critical point is quite sharply defined and is indi-

FIG. 3. SOME PRACTICAL ASPECTS OF ELECTRICAL
RESONANCE.

cated by a voltage of over 3,000. A further increase of
speed causes a very rapid falling off of the voltage. This
rise of potential is very easil)' explained by referring
again to our ball and elastic bands. Suppose that at
every vibration of the ball a new irapulse_ were given it,

and that these impulses occurred in exact synchronism
with the vibration of the ball. It is easy to see that the
amplitude of these vibrations will become larger and
larger, even though the periodic impulse be very small.
Another analogy is in the swinging of one person by an-

other in an ordinary swing. A slight push recurring at

the proper interval will finally raise the swing to almost
any desired height. Just so in a circuit, when the im-
pressed electromotive force is in resonance with the nat-
tural period of that circuit, each impulse given to the

(&B=
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ing the natural period for a circuit containing a given co-
efficient of self-induction and capacity is

^W<

association, March 5,

C

T being the length of the period in seconds, L the co-
efficient of self-induction in henrys and C the capacity
in microfarads.
Now, what is resonance? Resonance means what its

name implies; simply equality of vibration—synchro-
nism. In acoustics a state of resonance exists when one
vibrating body is so adjusted or tuned that its natural
rate of vibration corresponds to that of some sounding
body near it. In alternating current phenomena a
state of resonance exists when the natural period of a
circuit containing self-induction and capacity is so ad-
justed or tuned as to be equal to the rate of vibration of
the periodic electromotive force impressed on it. By.
tuning a string we simply adjust its tension or its mass
so as to bring its natural rate of vibration into equality

circuit serves to push or boost the already existing im-
pulse along until almost any desired voltage is obtained.
This phenomenon is the cause of many serious break-

1 downs in the insulation of cables. When for any rea-
son an alternating electromotive force is impressed upon
the cable the periodicity of which exactly corresponds
to the natural periodicity of the cable, the voltage is

likely to rise to such an extent as to break through al-
most any insulation. This is known as the disruptive
discharge in cables.

One of the most difficult problems of the day, and one
that is declared by many of our leading engineers to be
impossible of solution, is that of trans-oceanic telephony.
The cables now used for this purpose have an enormous
capacity. As a result it is absolutely impossible to trans-
mit through them alternations of great rapidity. High-
speed telegraphy is at present impossible and telephony
simply out of the question. This, in spite of the asser-
tion of our new Russian friend with the unpronounce-
able name. Professor Silvanus P. Thompson long ago
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advocated the theory that ocean telephony is possible

—

that the capacity of the cable can be neutralized by self-

induction to such an extent that vibrations of any de-
sired frequency can be transmitted. To be sure, the ca-
pacity of the.cable is distributed over its entire length,

but, as Professor Thompson says, the only way to remedy
a distributed evil is to apply a distributive remedy. -He
proposes to insert in the cable at intervals of sufficient

frequency, say five or 10 miles, self-induction coils, so as
to neutralize the capacity of the cable. From what has
already been said it will be seen that it is possible to so
make the cable resonant for one frequency only, and it

would thus seem that this method would render possible
the transmission of but one particular tone, thus making
it available for .high-speed telegraphy, but not for tele-

phony, as the vibrations composing articulate speech,
with their various harmonics, have a range of several oc-
taves. It may be stated, however, that with a large ca-
pacity and a small self-induction the critical period of
vibration is not so sharply defined, and that we might
maka it possible for such a cable to transmit efficiently

a comparatively wide range of vibration in the upper
register, so to speak.

No one realizes better than myself that certain prob-
lems that have more or less engaged the mind of man
are impossible of solution. For instance, perpetual mo-
tion. But it does seem that in view of the wonders ac-
complished within the last quarter of a century one is

saying too much when he announces that trans-oceanic
telephony is an impossibility and will never be accom-
plished. As Professor Thompson says: "It is contrary to

the scientific spirit of progress to admit that any of its

developments are final."

Professor Dunbar has shown the advisability of mak-
ing the electrostatic and electro-magnetic constants of a
line neutralize each other for the particular frequency to

be transmitted over it.

It has been proposed by several authorities to mini-
mize the current in a line supplying the primary of a
transformer by inserting a condenser in parallel with the

primary of the transformer and so adjusting its capacity
as to neutralize the self-induction. In an investigation

of the hedgehog transformer, made several years ago
by Dr. Bedell, G. F. Wagner and myself, we succeeded
in reducing the current in the line to .18 ampere, al-

though a current of one ampere flowed in the primary
coil of the transformer.

The automatic governing of the speed of prime mov-
ers and other motors has, heretofore, been effected by
one of the following agencies, viz., the centrifugal force

or inertia of some moving part of the machine or of
some machine driven by it, or by the variation of an
electric current or an electromotive force generated di-

rectly or indirectly by it. It cannot be denied that

these agencies are not absolutely dependent upon the

speed of the machine which it is desired to govern.
Again, it cannot be denied that the periodicity of an
alternating current depends solely and absolutely upon
the speed of the alternator producing it. The only
thing that would change the frequency of a given alter-

nator would be for one of its poles to drop off, or by
some mysterious method to have it pick up another. It

occurred to me some years ago that inasmuch as the

periodicity of an alternating current seemed to be its

only attribute absolutely dependent upon the speed, this

would afford a simple and reliable method of governing
the speed of almost any prime mover or motor.
Taking a typical case we will refer to Fig. 4, which is

merely diagrammatic and intended to illustrate a prin-

ciple only. IV is a motor; we will say a Pelton water
wheel. G is an alternator driven by it. It is desired to

run this alternator at a speed that will produce in the
line circuit FF 7,200 alternations per minute. Across
the mains F F are bridged" two circuits A" and )', each
containing a condenser C and a solenoid or magnet A*'

and V respectively. It will be seen that these two cir-

cuits contain both self-induction and capacity. The
circuit X is tuned to a frequency a little higher than the

normal rate of alternation, say 7,250, while the circuit

J" is tuned a little below the normal frequency, say

7,150. The solenoids or magnets X' and F' operate
upon opposite ends of the lever L pivoted at P. An arm
of this lever is connected to a connecting rod /, the

other end of which is connected to a lever /' attached to

the nozzle N which supplies water to the buckets on
the wheel. By moving /' back and forth the jet is so

pointed that more or less of the water impinges against

the buckets, and consequently more or less power is im-
parted to the wheel (this shifting of the nozzle is a very
common and successful method of governing water
wheels of this class). Now suppose that for any reason

the speed of the motor rises and a periodicity of 7,250
alternations per minute is reached. As circuit A' is re-

sonant for that periodicity, that circuit will at once take

current and the left-hand end of the lever will be pulled

upward by the magnet X'. The rod / will be pushed to

the left; the nozzle N will be pulled down; the jet will

partially clear the buckets on the wheel and the motor
will slow down. On the other hand, suppose the speed
decreases. A periodicity of 7, 150 will be reached. The
magnet 1"' will now take current, its circuit being re-

sonant for that frequency. The nozzle A'will be moved
up%vard, more water will impinge against the buckets,

and the speed will increase. In practice it would prob-
ably be better to have the resonant circuits operate re-

lays, which will control some mechanical movement so

as to move the nozzle in one direction or the other.

It 'is obvious that this principle may be applied to

motors of any type. For instance, the resonant circuits

might be made to control a rheostat in the field of an
electric motor or the valve gear of a steam engine.

Messrs. Hutin and Le Blanc of Paris, France, have
done much work tending toward the utilization of
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resonance, and one of their inventions, patented in this
country, is exceedingly interesting. It is a system of
multiplex telephony, and, with one exception, is the
only purely multiplex system yet devised. Although it

is fraught with innumerable disadvantages, and is, at
present, entirely impracticable, it is well worthy of our
consideration.

The sounds composing articulate speech are capable
of being resolved into a number of components, each a
simple musical tone. The lowest of these tones is the
fundamental, the others being its harmonics or over-
tones. The quality or timbre of a composite sound
depends on the number of its overtones and on the rela-

tion of their respective intensities to each other and to

their fundamental. By recombining all the components
and giving to each its proper strength the original
sound may be reproduced. If, however, instead of re-

combining all of the components of a sound we select
only a part of them, the resultant sound will not be ex-
actly the same as the. original, but will differ only
slightly from it, and be readily recognizable, provided,
of course, too great a number of components be not
omitted. To accomplish this analysis and synthesis of
sound Messrs. Hutin and Le Blanc make use of the fact

that an alternating current of one particular frequency
only will be transmitted through a resonant circuit,

while currents of all other frequencies will be so greatly
reduced as to be relatively insignificant. A combina-
tion of a condenser and a self-induction coil is called by
them an "electric resonator," it being understood that a
circuit containing such a combination will select one
particular frequency of current to the exclusion of all

others, just as a Helmholtz resonator will select a partic-

ular frequency of sound vibration. A combination of
several electric resonators arranged in multiple is called

by them an "electric current selector."

Fig. 5 shows diagrammatically a telephone system be-
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and the corresponding selector at the opposite end of
the line picks out this particular 10 from all others that
may be coming over the line at the same time, and re-
combines them into a complex resultant alternating cur-
rent capable of producing in the receiver at the receiv-
ing station a sound almost but not quite a correct repro-
duction .of the original.

To those who have attempted to obtain a delicate ad-
justment of the capacity and the coefficient of self-in-
duction of a circuit to any desired frequency, the
difficulties of this system appear especially great. But
whether they are small or great, whether'the ideas are
practicable or impracticable, no one can deny the beauty
of the conception and the nicety with which known phys-
ical laws have been utilized in this effort to bring the
telephonic art to a higher degree of perfection.
None of the methods herein described has come into

general use. The construction of condensers is at pres-
ent far from perfect. They are expensive, liable to
frequent breakdowns, especially when subjected to high
electromotive forces, and are very susceptible to moist-
ure and changes in temperature. Moreover, their use
is accompanied by a considerable loss due to dialectric
hysteresis, although this loss is not as great as that of
magnetic hysteresis in iron. It seems, however, that a
phenomenon so beautiful must find more general use in
engineering works.

It affords another tool to the inventor, the engineer
and the scientist with which to better existing methods,
or to accomplish some end hitherto unattainable.

Mr. Arnold's Lectures at the University
of Nebraska.

B.
J.

Arnold of Chicago, in response to the invitation

of Prof. R. B. Owens, will deliver a course of 10 lectures
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on "Central Station Design and Construction" before

the students of the Department of Electrical and Steam

Engineering of the University of Nebraska at Lincoln,

Neb. By his own ability Mr. Arnold has won for him-

self a place in the foremost rank of the representatives

of the engineering profession in Chicago, and as he has,

moreover, devoted especial attention to power-house

construction and operation he is well fitted by knowl-

edge and experience to speak instructively on the sub-

ject selected. Prof. Owens is to be congratulated on

securing for his students a course of lectures that

promises so much of practical value. The first lecture

will be given on March 15th, and engineers and others

desiring to attend may do so by communicating with

Prof. Owens.

tween two cities, A and B. To each end of the line

wire /, 2, connecting these cities, are connected three

selectors, d, f, g, and d\ /', g' , each composed of a

number of parallel circuits containing condensers and
self-induction coils, or in other words, a number of

resonators. To the other side of each selector is con-
nected by the wires a, b, c, and a', b', c' , respectively,

a telephone set (represented here by the receiver only),

the other terminal of which is grounded.
As will be noticed from the diagram, the various res-

onators of the selectors d and d' are tuned to frequen-

cies of 100, 200, 300 to 1,000 alternations per second
respectively ; those of sele ctors f andf to frequencies of

105, 210, 315 to 1,050; and those of g and g' to frequen-

cies of no, 220, 330 to 1,100. Each selector, therefore,

has a range corresponding to a fundamental tone and
nine of its harmonics.
Now suppose a sound to be uttered in front of tele-

phone set R, connected to the selector d' in the city A.

An alternating current will be generated in the usual

manner and will flow from the ground at that instru-

ment to the selector d' . Of all the components of this

complex wave only 10 will be transmitted through this

selector to the line wire /, 2, these 10 having frequen-

cies of 100, 200, 300 to i.ooo alternations per second.

At the other end of the line these components will only

find passage through the resonators of the selector d
and will be barred from passage through the selectors/"

and g, these latter having no resonators tuned to any of

those particular frequencies. After passing through the

selector d the components are reunited and produce in

the corresponding receiver R in the city B a sound
closely approximating that uttered against the trans-

mitter corresponding to the selector d.

The current selector corresponding to any telephone

instrument therefore transmits to the line 10 of the com-
ponents of the complex current generated by the voice;

Canadian Electrical Association.

At a meeting of the executive committee of the Cana-

dian Electrical association, held on February 25th, it

was decided to hold the next convention of the associa-

tion at Niagara Falls, Ont., on June 2d. 3d and 4th,

and committees were appointed to make the necessary

arrangements.

The Telephone Exchange company will be organized

at Wadena, Minn., to put in a telephone exchange.

The People's Telephone company has been incorpo-

rated at Superior, Wis., with 550,000 capital stock. J.

H. Culver, C. L. Callin and H. H. Stewart are the

incorporators. A franchise has been applied for.
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Claret-Vuilleumier Tramway of Paris.

It has often been remarked that supply will always fol-

low demand, when there is sufficient remuneration in

prospect. The inventors of electrical appliances and

methods have been peculiarly facile and prolific when

such demands have been made upon them. Among the

many methods suggested for doing away with the over-

head trolley lines there has been an abundance of inge-

nuity displayed—good, bad and indifferent—in the way

of underground connections for this purpose, one of the

most peculiar of these being the subject of this article.

The trolley system has been peculiarly objectionable

to the Parisians, because of the narrow, crooked streets

and the many crossings. It has been characterized as

the "chicken coop" and "the spiderweb" system, and to

remedy the many objections, a new invention is to be

inaugurated with a central station at the outer extremity

of the line—at Romainville, just outside Paris proper

—

its city terminal being in the Place de la Republique,

only a step from the Grands Boulevards.

Fig. 1 will give a general idea of the line, which runs

from C to U, through the-eastern portion of the metropo-

lis. The dark line represents the double track, while

the dotted line shows the single road; U, central station;

.-/, Avenue de la Republique; B, Avenue Gambetta; C,

Place de la Republique; D, Rue de Turbigo; E, Grands

II

ir-
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FIG. 3. CLARET-VUILLEUMIER TRAMWAY OF PARIS.—DE-
TAILS OF MOVEMENT OF THE DISTRIBUTOR.

Boulevards; F, Boulevard Magenta; G, Boulevard Vol-

taire; H, Boulevard Richard—Lenoir; I, Avenue Par-

mentier.

, The poles of the dynamo G (Fig. 2) communicate with

the rail R, and with an insulated cable A". This cable

is connected with distributors placed about 100 meters

apart, under manholes in the sidewalk represented by

D, D x
. The distributor comprises a crown of contact

points, marked a, 1, 2, to /<?, jg, and -three other

contacts, O, b, 20. Centrally located along the road

are placed at about 2.5 meters metallic blocks, level

with the surface, connected electrically in pairs by an

insulated wire underneath, with the contacts mentioned,

as at /J, 16, 17, etc. The contacts O 1 to ig and 20

of each distributor are connected electrically to these

blocks as shown, but the pairs of blocks jg and 20 are

connected to the next successive distributor D y also.

Four rubbing contact arms, A, B, C and //, have a

rotary motion on the axis of the distributor, contact be-

ing made at E with the cable A" and thence to one pole

of the dynamo. In its revolution it may make connec-
tion with points a to ig. Its width is such that it will

be in contact with any new point before leaving the last.

The rubbers B and C may also make contact with the

same points, but are narrower. A point Z of each dis-

tributor is in permanent communication with the rail

and the dynamo. Through a contact between C and Z
the distributor arm is advanced one notch forward,
while a contact between B and Z reverses the motion
similarly.

The dimensions of H are such that it may bridge two
contacts O b or b 20, but not all three at any one time.
The car, represented by T 1 V\ carries a motor con-

nected to the rail through the wheels to one side of the
dynamo, and through a moving contact shoe, F^ F-,

and the metallic blocks, to the other pole of the genera-

tor. These contact shoes are of sufficient lengths to

insure constant contact with the blocks.

Now suppose the car is advancing in the direction of

the numerals and has reached a point where it is in con-

tact wifh a single pair of blocks 16, the rubber arm A be-

ing in contact with that block. The circuit will be com-

plete from the generator G through A', E, A, the contact

FIG. I. CLARET-VUILLEUMIER TRAMWAY OF PARIS. MAP
OF EASTERN PARIS, SHOWING THE LINE TO ROMAINVILLE.

of the distributor 16, the block 16, F\ T 1
, A1 and G. The

car advances, the distributor is motionless until contact

is made with block 17 by F-, when a derived circuit is

set up through block 16, F-, block 17, contact 17 of the

the distributor, Cand Z. This derived current advances

the distributor one notch, breaks the contact with block

id, so that no possible evil result can happen through

accidental contact with it. All the blocks save those in

actual use are constantly isolated from the circuit. If

the car is moved in^he reverse direction, a similar ac-

tion in reverse order is set up by B. When the car

leaves the field of usefulness of one distributor and en-

ters that of another, the double contacts, as at blocks

ig and 20 1 , in the manner just described, move the

distributor arm A 1
,
as before, for when one distributor

has finished its work the sweep is in position to act for

the next car, one entire revolution being made for the

passage of each car.

Fig. 3 shows the movement of the distributor in de-

tail. The same letters indicate the same parts as in Fig.

2, but in different positions. The numerals ijj, j6, 17,

iS indicate four of the 20 contacts on the circumference

of the distributor.

The rubber A is in constant contact with one of the

dynamo poles. The rubbers B and C are in con-

K

with the two electro-magnets V, L-, and hence with the

rubbers XI, X-.

In a state of repose there is a contact between A' 1 and

m l
, and between A'2 and m2

. According as the arm is

drawn by one or the other of the magnets, A* can be

made to contact with m\ and n1
, at the same time, or

either singly or neither at will; the same is true of the

opposite combination.

Assume that the rubbing contacts A, B, C are in the

position indicated by Fig. 4, I, and the car shoe is in

contact only with the blocks 16, and hence with the con-

tact 16 of the distributor. The contacts ij and 17 are

isolated and no current can energize the magnets. The
car advances to the blocks 17, and an electrical connec-

tion is established between contacts 16 and 17, th-rough

the corresponding blocks and the shoe of the car. This

circuit is shown in the dotted line between /o^and 17.

Current is thus set through Z 1
: a 1

is attracted, carrying

with it A" 1

, a 1

, a-. A'-, in the direction of the arrow.

The arm strikes the pawl f1
, which moves the toothed

wheel, and with it all attached parts, including A, B, C,

These last and the sliding contact X 1 occupy success-

ively the positions (A, II, III, II', I') indicated in Fig. 4.

These changes occupy less than a second of time each,

and the arm completes one entire revolution as the car

passes over the section.

Reversing the motion of the car throws L" into serv-

ice, and the arm acts by a reversed motion. _

The crossing of tracks is simple and is easily under-

stood by a glance at Fig. 4. A cross connection at the

intersection accomplishes the desired result readily and

effectively. Switching is also as readily accomplished.

Fig. 5 shows the road in course of construction, and Fig.

6 the completed road, along the Avenue de la Repub-

lique. Details are given in the Revue Generate des

Sciences, from which the illustrations are reproduced.

That it is open to criticism goes without saying, but it

FIG 4. CLARET-VUILLEUMIER TRAMWAY OF PARIS.—PLAN
OF CROSSINGS.

it is claimed that there are decided advantages attained,

if experience proves that such a system is practicable.

Of course the great and lasting objection is the tearing up
of the thoroughfares of a busy city,

Explosion in Boston Subway.
An accident, by far the worst of its kind ever known

in Boston, occurred at a few minutes before noon on

March^th, when an explosion of illuminating gas in the

subway at the intersection of Tremont and Boylston

streets caused the death of six persons and the injury to

FIG. 2. CLARET-VUILLEUMIER TRAMW

tact with four connecting points m\ w1
, m-, n-, as

shown.

Upon the shaft of the distributor, and turning with it

are: First a wheel of 20 teeth solidly fixed to the rub-
bers.-/, B, C; second, a bar carrying two metallic insulated

rubbers A" 1

, A"-, two armatures of soft iron a1
, a 2

, be-

longing to the electro-magnets A 1
, L-; third, tworachets,

independent of each other, which are normally separated
from the wheel. The point Z, which communicates
with the- rails and one pole of the generator, contacts

AY OF PARIS.—PLAN OF DISTRIBUTION.

a score or more of others, although not more than 10

were severely hurt. Buildings for hundreds of feet in

all directions were damaged by the concussion, and sev-

eral electric cars which were passing at the time were

wrecked. One of these caught fire and was burned to

the trucks. The force of the explosion carried away a

bridge which spans the subway, and a trolley car, which

was completely overturned and broken in two. The

property loss includes not only that sustained by real

estate owners, but also that resulting from a general
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demolition of goods in several of the storesin the vicinity.

The buildings damaged included the old Masonic

Temple, the Heed building and Hotel Pelham.

The explosion is thought to have resulted from the

ignition of gas from a leaky main, either by a spark

from a passing electric car or from an improperly in-

sulated wire in the subway. An investigation to de-

termine the cause will be held. The property loss will,

it is thought, reach §35,000.

Wave Motor Tested in California.

A public test of a new wave motor was made near

Los Angeles, Cal. March 6th on the beach three miles

beam at distances from the projector of from 3,000 to

4,000 yards, and in a 16-degree dispersed beam at from
1,500 to 2,000 yards. The great power of a concentrated
beam and the intense brilliancy with which it lighted
objects at a long distance were of great value; but its

area of illumin;ition being small it required to be kept
very carefully on the target. This was difficult unless
it was controlled by an observer in a good position. By
multiplying the searchlights the result would be con-
fusion, and it was therefore generally considered de-
sirable to restrict the employment of searchlights, and
use dispersed beams, although their range was short.

The typical defense of a large military port would be a
scheme of concentrated searchlights, in an advanced
position, 16-degree dispersed beams behind, in connec-
tion with the mine fields, with possibly 30-degree beams
commanding any narrow passages or boom obstructions.

be laid down as regarded the organization of coast de-
fense generally, in order to meet the recognized changes
in the probable form of attack.

In 1892 some instructive trials took place at the Needles,
six lights being used—three fixed and three search. In-
cluded in the six were four 30-degree dispersed beams.
The navy took part, and all attacking vessels steamed at

high speed. The trials exploded some too sanguine es-

timates which had been formed of the power of the
light, but it was made clear that the Needles passage
could be so illuminated as to make it practically impos-
sible for vessels to pass without being seen when every-,

thing was in readiness.

Trials were carried out in Plymouth Sound in August,

1895, and December, 1896, with a view to providing the
best dispositions of the lights to meet local conditions.
In the 1895 experiments two lights were placed in Caw-
sand Bay, two at Picklecombe, and one on a lighter near
the Breakwater Fort. The Cawsand Bay outer light

was used as a searchlight. It was found that 30-degree
beams were very inadequate to illuminate vessels oa the
most probable line of attack. The lights were at first

placed on the top of Picklecombe, but subsequently
were moved to a much lower position. The trials

carried out in December last were much more complete.
Nine beams were employed, and lenses of 16 degrees
dispersion were substituted for those of 30 degrees in all

the wider channels, and in addition the lights were more
powerful. The usefulness of the trials was greatly en-

hanced by the fact that attacking vessels were repre-

sented by six torpedo-boat destroyers, which entered the

harbor at 18 or 20 knots. Observers were posted at all

the important points around the sound, and time rec-

ords were taken both of the moments the destroyers
passed fixed points, and also of the periods the vessels

could be seen by the observers on shore. The results

showed clearly that under the conditions of the trials,

the weather being rough and sometimes misty, the

vessels could not enter without being seen. On the

other hand, it appeared that the average time a vessel

remained under fire from one point was only from a

minute to a minute and a half, and that the average
time between the first alarm and the arrival of the

vessel at the inner defenses might be from 12 to 15

minutes.

CLARET-VUILLEUMIER TRAMWAY OF PARIS. BUILDING THE ROAD; FEEDERS SHOWN IN DOTTED LINES; A,

DUIT CONTAINING THE CABLE IN THE TRACK; B, METALLIC BLOCKS.

from Redondo, from the end of a 100-foot wharf.

Parvin Wright, the inventor, conducted the experiments.

By means of the float, a hydraulic compressor was

actuated, forcing the water into a pressure tank under a

working pressure of 400 pounds to the square inch.

The water pressure tank operates a Pelton wheel, which

drives any kind of machinery. In the test an electric

generator was used^ Where the machinery was located

500 feet from the beach with a four-foot tide and 6-10

float, five horse power was easily generated.

The machine is automatically regulated and is so ar-

ranged that during storm periods no more than a given

amount of power or pressure can be accumulated.

Wright says the failure to provide such a device has

heretofore rendered all wave motors useless. Further

experiments will be made at a greater distance from the

beach. In the press dispatches from which these de-

tails are gleaned, it is stated that Wright figures that dur-

ing the minimum wave movement he will develop one

horse power on every foot of ocean frontage used. The

cost of steady power at the coast will not exceed $io per

horse power per annum. Power can be delivered in

Los Angeles for S25, about one-third the present cost.

The principal ports had been provided with apparatus

for the last 16 years, and periodical practice was carried

out. In 1889 some important trials were carried out at

the Isle of Wight, Malta, Bermuda and Jamacia, and
searchlights were freely employed. In those operation

concentrated beams only were used. The attacking

Chicago's Proposed Underground
Trolley System.

The General Electric Railway company of Chicago is

preparing to renew its canvass for an underground trolley

line in Lake avenue, from Forty-ninth street to Stony

Island avenue. This route was mapped out in the second

ordinance introduced by the company, but before its pas-

sage Lake avenue and some other residence streets were

withdrawn, owing to the strenuous objections of property

owners. The company's agents now say that the project

was only temporarily withdrawn, and that they intend

to build a line in Lake avenue to meet the expressed

wishes of residents of the vicinity of Jackson Park. The

The Electric Lightfor Coast Defense.

Considerable attention has been devoted by the War
Department to the practicability of employing the

searchlight as a part of our coast defenses, particula&ly

on the Atlantic seaboard; and the great German projec-

tor exhibited at the World's Fair was purchased by the

government and mounted on the fortifications at Sandy

Hook. It is interesting, therefore, to note the views

held abroad on this subject after practical tests. A lec-

ture on "The Application of the Electric Light to Coast

Defense" was delivered not long since by Capt. M. A.

Boyd of the British Army, who is connected with the

Submarine Mining Establishment at Plymouth, Eng-

land. A synopsis of the lecturer's remarks is given in

an English journal:

Capt. Boyd said that it was not to be supposed that

with the aid of electricity they could turn night into day

over any large area of water, but if they could materi-

ally reduce the liability to attack at important points

during the periods of time when attack would be most

effective, they would have succeeded in materially

strengthening the defenses at one of their weakest

points.

Small vessels could be distinguished in a concentrated

vessels represented battleships, and heavy guns were

fired by the defense. The deductions drawn in the re-

ports laid stress on the serious effect of smoke, the im-

portance of placing the projectors on low sites, and of

providing effective control of the searchlights. In rSgo

experiments were again carried out at the Isle of Wight
at Sheerness, and in the Thames. At the Isle of Wight
operations eight lights were in use, all but one being

concentrated beams. One dispersed beam was used,

but it was not entirely successful.

The results obtained seemed to show that a satisfac-

tory state of efficiency had been achieved as regarded

the apparatus for the production of the light, but a gen-

eral feeling prevailed that some guiding principles should

CLARET-VUILLEUMIER TRAMWAY IN PARIS.—THE ROAD COMPLETED.

only down-town routes from this district are the Illinois

Central or the Chicago City Railway company's line in

Fifty-fifth street and Cottage Grove avenue. It is

claimed that there is a genuine demand for additional

transportation facilities, and that an underground trolley

line will not mar the beauty of residence streets. The

General Electric company, in its two ordinances, has

obtained over 30 miles of streets in the South Division.

The company is now preparing a canvass for about 20

miles more, including a straight line in Calumet avenue

to Pullman and adjacent suburbs.
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We take pleasure in noting the arrival of the "Ad-

vance Agent of Prosperity." According to the best in-

formed authorities on financial and commercial condi-

tions, he is not as far ahead of the show as has been gen-

erally believed.

Several months ago there was considerable discus-

sion of the question of liability of a corporation for dam-
ages caused by lightning coming into a building over a

telephone wire. Action for $20,000 had been instituted

in New York by the father of a young man who was

killed in September under these conditions, but the tele-

phone company has settled for $3,500 and the case has

been withdrawn from the calender. This would seem
to indicate that the corporation did not relish the idea

of letting the case go to trial.

Every thoughtful student of history must be im-

pressed at this time with a realization of the progress

that has been made through the instrumentality of pri-

vate enterprises in the matter of collecting and transmit-

ting news. During the last few years, comparatively,

there has been more advancement than marked preced-
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ing centuries. And the credit for this can justly be

claimed by the telegraph, which, conducted as a private

enterprise in this country, has ever faithfully served the

public, though sometimes at great pecuniary loss and

without so much compensation as a word of gratitude.

It is not at all probable that American inventors of

electrical devices will go to the trouble of taking out pat-

ents in Ceylon, but if there should be any adventure-

some spirit bent upon exploiting his ideas among the

Singhalese, he will find the provisions of the patent law

of Ceylon in the current number of the Official

Gazette issued by the United States Patent Office.

Among the many freak bills that have been introduced

in numerous legislatures throughout the West and South

where Populistlc ideas prevail, one now before the House

of Representatives of Missouri merits special attention.

RepresentativeCrisp^ who is greatly interested in the im-

provement of the condition of wage-earners, has intro-

duced a bill providing that telegraph companies in

Missouri shall charge 15 cents for the first 10 words in a

message and one cent for each additional word. , This

measure should be hailed with delight by the telegraph

operators of Missouri who believe in Populistic ideas.

It is an excellent opportunity to determine whether the

wages of employes will be increased by having the re-

ceipts of their employer cut down 40 to 50 per cent.

With the retirement of Martin J.
Maloney from the

office of attorney-general of the state of Illinois there is

removed from public service a very interesting charac-

ter. The big corporations of the state experience a

feeling of relief after the contentions of the last few

years. It is true that Mr. Maloney was a picturesque

figure at Springfield; he afforded much amusement to the

general public and gave the newspapers plenty of sen-

sational articles; but he was at the same time a source of

serious annoyance to the big corporations, including the

street railway and lighting companies, and he put them

to considerable expense as well. Now that he is out of

the way they 'hope they will be able to devote a larger

percentage of their earnings to dividends than during

his term of office.

Can a street railway company tie up the bank account

of a dismissed employe whom it accuses of dishonesty

on the ground that the money deposited in bank is a

part of the plunder? This interesting point has been

raised by the Consolidated Traction company of Newark

and Jersey City, which has brought action in the Court

of Chancery at Newark to restrain the Howard Savings

Institution from paying $1,400 to a former conductor.

The company alleges that the money is part of the plun-

der obtained in an organized scheme of robbery by

means of fraudulent transfer tickets. The defendant

asserted that all. but Sioo of the money belonged to his

wife, and that $500 was deposited in the bank before he

was employed by the company. This statement was

corroborated by the ex-conductor's wife. The court re-

served decision.

There seems to be no limit to the ambition of engi-

neers, inventors and promoters. Having "harnessed"

Niagara, it is now proposed to perform a similar office for

the Pacific ocean. A California inventor has devised a wave

motor by which, it is claimed, power can be developed

and transmitted electrically at slight cost. The details

of the scheme are not given in the press dispatches

which announce the successful public test of the contri-

vance near Los Angeles last week, but it is claimed that

it is provided with an automatic regulator that removes

the chief objection that nas been raised to machines of

this class that have heretofore been introduced. The in-

ventor, Parvin Wright, claims that ' 'during the minimum
wave movement he will be able to develop one horse

power on every foot of ocean frontage used," and that

the "cost of steady power at the coast will be $10 per

annum." A practical and economical arrangement of

this kind would be welcomed by power consumers, and

it remains to be seen whether the present scheme will

meet the requirements or prove unequal to the exacting

demands of commercial use.

Power transmission by means of electricity is occu-

pying" considerable attention in Canada at the present

time, and the experience of the American companies at

Niagara, it is anticipated, will determine whether simi-

lar work will be attempted in the Dominion. The Can-

adian Niagara Power company, which has had exclusive
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rights to employ the power of Niagara within the limits

of Victoria park since 1892, has not availed itself of its

privileges, although it has paid the yearly rental of $25,-

000 required for the first 10 years out of the 20 covered

by the law and the contract. The leading newspapers

of the Dominion find fault with the company because it

has failed to develop the power which it controls and

has kept others from doing so, but the management says

there is really no cause for complaint, as the park has

certainly received great benefit from the annual pay-

ment of §25,000. Besides the members of the company
have not taken any dangerous risk, and they do not pro-

pose to do so, as they can afford to wait and see what

comes of power development on the American side.

There are no manufacturing industries of any account

on the Canadian side at Niagara Falls, and it is admitted

that there is no prospect of any. Therefore, if the power
of Niagara is to be used at all it must be transmitted,

and the conservative Canadians do not propose to take

any such risk until they have determined whether the

experience on the American side will justify further in-

vestment.

Following the example of many similar organiza-

tions, the National Electric Light association has decided

to hold its twentieth meeting at Niagara Falls in June.

There is much to be said in favor of the selection of the

executive committee; the time of the year is most pleas-

ant for a trip to Niagara, and central station men cannot

fail to be attracted by the great work that has been ac-

complished there, but other considerations raise doubts

as to the wisdom of the decision. There was a general

desire to have the next meeting held in Chicago because

of the advantages afforded, the encouragement that

would be given to trade in the West, and the command-
ing importance of this town in the electrical business.

It was believed, too, as a matter of policy, that a meeting

in the West would prove advantageous, as it would
serve to counteract the growing impression that the

association is purely an eastern organization, that it is

engaged solely in protecting and encouraging eastern

enterprises, and that its interest in the West is gradually

diminishing. It is to be regretted that there has existed

just cause for such complaint, and that this last act of

the association will not have a tendency to increase the

interest of western central station men in the National

association. We presume that the executive committee

gave these matters consideration before announcing its

conclusion, and that it had good reasons for making its

selection in the face of these facts, but these reasons

have not been made public, and there are many people,

in this part of the country at least, -who have the interest

of the organization at heart, and would like to know
wha 1 determined the action of the committee in making
the selection of Niagara Falls.

We are at a loss to account for the appearance on

March 3d of an item in the news 'columns of the Sun,

and among the telegraphic dispatches sent out by the

press association from New York, calling special atten-

tion to the "announcement in the current issue of the

Electrical Review of the new discovery in the art of

casting copper." Of course reference is here made to

the contribution of Harold P. Brown, which appeared

simultaneously in the other electrical papers, although

the impression sought to be conveyed seems to be that

the Review had exclusive publication. We cannot un-

derstand why the Sun should discriminate against the

other New York electrical papers. Many explanations

have been offered, but they are all unsatisfactory.

It has been suggested that our contemporary employs

an enterprising and industrious press agent in its effort

to create a favorable impression upon the general pub-

lic as to its standing, but we place little reliance in this.

The hard times, we imagine, would restrain the Review
from indulging in such a luxury as a "standing" which

it could only acquire now at considerable expense. •

Can it be possible that our eminently respectable con-

temporary is drifting into "new journalism/' and that,

as has been pointed out, this is but one instance of

many where the dear public has been gulled? Perish

the thought.

Surely it cannot be that the publication of an inter-

esting article by our contemporary is such an unusual

event as to warrant special mention in the daily press.

Such a suggestion must be classed as a base insinuation

worthy only of those who would detract from the merit

of that publication and begrudge it that consideration

for which its claim, to dotage entitles it.

But, after all, what is the true explanation of this

singular announcement ?
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Barrett's Revenge.
[Editorial from the Chicago Record, March 9th.]

A technical journal of this city, which draws its in-

spiration from City Electrician John P. Barrett, is now
engaged in blackguarding Professor Stine of Armour
Institute and W. H. Merrill, both experts in electrical

science, because of the report made by them' recently

regarding certain fire-alarm boxes. In this report se-

rious defects were pointed out in Professor Barrett's

favorite box, which he causes the city to purchase ex-

clusively, at a price which should be the subject of

quite as close investigation as the quality of the box it-

self. It is clear that Professor Barrett's mouthpiece
finds scurrilous epithets more convenient weapons than
facts when engaged in an effort to break the force of the

telling stroke which those two gentlemen gave to the

peculiar business methods of John P. Barrett.

The Record's investigation of Barrett's dealings with
electrical concerns indicates that no small part of his

protection from proper criticism lies in the system of

abuse hurled at any man who dares to call into question
the doings of the great Barrett. It is strange that this

man should have been permitted to work his will with
city contracts in the face of all the facts regarding his

methods. The Record ventures the opinion that Chi-
cago is getting very weary of this man Barrett. A little

modesty and a slight tinge- of decency would become
Bully Barrett and his satellites while the public is get-

ting ready to learn more about his official acts.

Telephone News from the Northwest.
[From the Minneapolis correspondent of the Western Electri-

cian.]

A telephone line will be constructed between Herndon

and Jefferson, Iowa, at once.

J. S. Martin has been granted a telephone franchise

at George, Iowa, and will put in a system at once.

The Standard Telephone & Electric company of

Madison, Wis., contemplates putting in a telephone sys-

tem in Marinette, Wis., and Menominee, Mich.

The telephone company at Mount Pleasant, Iowa, is

replacing the old-style instruments with modern ones.

The Sunset Telephone & Telegraph company of Seat-

tle, Wash., is renewing and improving its system. The

line between Seattle and New Whatcom will nearly all

be renewed and improved. The company has connec-

tion between Seattle and Spokane, but it is via Portland,

making it about 700 miles, while the distance by tele-

graph is 400 miles.- The company contemplates a line

of its own across the mountains.

H. P. Blackledge, the new manager for the Iowa Tele-

phone company at Charles City, Iowa, has taken up the

work.

Metallic lines are being put in by the telephone com-

pany at Iowa City, Iowa.

A. R. Jackson has been granted a franchise for a tele-

phone exchange at Albia, Iowa.

The Perry-Telephone company of Perry, Iowa, will

make toll connection with Herndon, Iowa, and Coon

Rapids, and will put an exchange in the latter place if

enough subscribers are secured.

The petition of R. W. Stewart at Dubuque, Iowa, for

a telephone franchise brought forth great quantities of

eloquence for and against the proposition at the council

meeting. E. T. Keim of the Connecticut Telephone

company, the projector, presented an alluring view of

the matter, guaranteeing that the service should equal

the present service and the rates would be ever so much

lower and presenting the intent of the new company.

John M. Baker of Davenport, Iowa, general manager of

the Iowa Telephone company, followed with a somber

statement of the woes and troubles involved in starting

and operating a telephone exchange and keeping up

with the improvements. He affirmed that the Iowa

company had the latest appliances and was doing every-

thing it could to improve its service. It made but about

six per cent, profit, and on company could make that or

any profit at the rates proposed by the new company.

He dwelt on the havoc wrought in the finances of those

who engaged in the telephone business elsewhere and

how unsatisfactory and short-lived they all were. The

council voted to consider a franchise to be presented by

the new company.

A. T. Presson, who recently secured a franchise for

a telephone system at Hudson, Wis., has removed to

that place and will prepare to put in the plant. He will

use the Standard instrument.

The Boone County Telephone company is preparing

to extend its lines in Boone, la., and to connect with

towns north and south.

The Arcadia Telephone company of Arcadia, Wis.,

contemplates 300 miles of extensions this season.

R. W. Stewart has been granted a franchise for a tele-

phone exchange at Dubuque, la. The Mississippi Val-

ley Telephone Exchange company has made application

fox a franchise.
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Customs Duties on Electrical Appar-
atus.

The business depression of the last three or four

years has not been an unmixed evil to manufacturers of

electrical and mechanical appliances, as it has served to

emphasize the value of foreign outlets for American
goods of this class to many who before were rather in-

different to the possibilities of foreign trade. American

149

manufacturers are now fostering their exports more
carefully and intelligently than ever before. The fol-

lowing schedule of the duties on electrical machinery
and apparatus in Europe and the United States (pub-
lished in the British Board of Trade Jourtial for Jan-
uary, 1897, with rates of duty reduced to United States

equivalents by the Bureau of Statistics, Department of

State) is therefore timely and valuable:

Countries and tariff classification.

Austria-Hungary

:

Dynamo-electric machines.
Electric lamps

Belgium

:

Dynamo-electric machinery

—

The duties are assimilated to those on machines and ma-
chinery of all kinds which are

—

Machinery of cast-iron
Machinery of \v rough t-iron or steel

Machinery of copper or other metal
Electric lamps

Bulgaria.. •

Denmark

:

Dynamo-electric machines

Electric lamps

France:
Dynamo-electric machines weighing

—

5,000 kilograms and more, containing at least go per cent, of

cast-iron.

5,000 kilograms and more, containing less than 50 per cent
of cast-iron.

From 2,000 to 5,000 kilograms, containing at least 50 per
cent, of cast-iron.

From 2,000 to 5,000 kilograms, containing less than 50 per
cent, of cast-iroD.

From 1,coo to 2,000 kilograms
From 50 to 1,000 kilograms
From 10 to 50 kilograms

Conductors for dynamo-electric machines and detached
pieces, such as metal coils, surrounded by insulated cop-
per, worked parts of copper weighing less than one kilo-

gram, numbered and marked, fitted together or not for elec-

tric machines weighing

—

More than 2,000 kilograms
From 1,000 to 2.000 kilograms.
From 200 to 1,000 kilograms .'....

From 1 to 200 kilograms .T. ....

Less than one kilogram
Electric lamps

—

Incandescent lamps of glass

—

With their mountings ".

Not with mountings
Arc lamps (regulators)

Germany

:

Dynamo-electric machines (so far as they cannot be described
as "lokomotiven" or "lokomobilen")

—

Preponderating material being of cast-iron
Preponderating material being of wrought-iron
Preponderating material being of other common meta

Electric lamps

—

Incandescent (gluh) lamps of glass in conjunction with
other materials so far as the same cannot be classed as
hardwares, etc., with the exception of cases in which
platinum wire is used.

Electric arc (bogen) lamps and other electric lamps.

Greece

:

Dynamo-electric machines
Electric lamps—

If of glass
If of plain porcelain
If of porcelain, inlaid, colored or gilt

All others

35 francs per 100 kilograms .

.

+0 francs per 100 kilograms ..

4.5 francs per 100 kilograms..
60 francs per 100 kilograms .

.

75 francs per 100 kilograms..

350 francs per 100 kilograms

.

too franr.s nfir 100 kiloerams

.

350 francs per 100 kilograms

.

700 francs per 100 kilograms.
60 francs per 100 kilograms . .

.

3 marks per 100 kilograms.

.

5 marks per 100 kilograms .

.

8 marks per 100 kilograms . .

.

24 marks per 100 kilograms

.

Holland: s ".

Dynamo-electric machinery
Electric lamps and appliances for electric lighting not form
ing part of the'machinery.

Italy

:

Dynamo-electric- machines

—

Weighing up to 1,000 kilograms '.

Weighing more than 1,000 kilograms ..

Detached parts of dyDamc-electric machines
Electric lamps

—

Of bronze, brass, steel or iron —
Of other materials

Norway

:

Dynamo-electric machinery
Electric lamps..-..

Portugal

:

Electric apparatus and machinery for whatever purpose.
Electric lamps,-

Roumania

:

Dynamo-electric machines "

Electric lamps

Russia

:

Dynamo-electric machines of all kinds

.

Electric lamps

Spain
Dynamo-electric machines -

Electric lamps, chargeable as ordinary lamps according to

material of which composed, as follows

—

Of copper. ...

Of cast-iron.

Of wrought iron
Of tin plate :

Of other common metals.

Of glass and crystal

.

Of earthenware

Of porcelain.

veden

:

Dynamo-electric machinery.
Electric lamps

vitzerland

:

Dynamo-electric machines.
Electric lamps

Turkey .^

United States:
Dynamo-electric machines.
Electric lamps

—

Of metal
Of Glass

Rates of duty.

5 florins per 100 kilograms'..
50 florins per 100 kilograms ..

2 francs per 100 kilograms . .

.

4 francs per 100 kilograms. .

12 francs per 100 kilograms
10 per cent, ad valorem. . . . .

.

ioVn per cent, ad valorem..

0.O2J
1
;. ore per pund, or 10 per cent.

ad valorem, at option of im-
porter.

According to material of which
composed.

12 francs-per 100 kilograms

.

20 francs per too kilograms

.

iS francs per 100 kilograms

20 francs per 100 kilograms

.

20 francs per 100 kilograms.
30 francs per 100 kilograms

.

80 Erancs per 100 kilograms.

United States equivalents.

According to material of which
composed.

Free .

drachma per oke -.

50 drachms per 100 okes
200 drachmas per 100 okes
According to material of which
made.

Free
per cent, ad valorem.

15 lire per 100 kilograms.

.

16 lire per 100 kilograms,

.

25 lire per 100 kilograms

.

30 lire per 100 kilograms
According to material of which
made.

Free - - -_

According to material of which
chiefly made.

30 per cent, ad valorem
According to material of which
made.

Free -.

50 lei. per 100 kilograms

1.40 rubles per pood.
6 rubles per pood .—
18.50 pesetas per loo, kilograms.

125 pesetas per too kilograms
8.50 to 17.50 pesetas per 100 kilo-

grams.
5 to 36 pesetas per 100 kilograms,.

50 pesetas per 100 kilograms.
37.50 to 45 pesetas per 100 kilo-

grams
50 to no pesetas per 100 kilograms.

37.50 to 120 pesetas per 100 kilo-

grams.
52.50 to 120 pesetas per 100 kilo-

grams.

10 per cent, ad valorem...
1.50 kronor per kilogram.

4 francs per 100 kilograms .

,

6 francs per 100 kilograms.

per cent, ad valorem..

35 percent, ad valorem.

35 per cent, ad valorem..

35 per cent, ad valorem.

.

S 1.23 per cwt.
12,37 per cwt.

19J4 cents per cwt.
39 cents per cwt.'
Si. 18 per cwt.
to per cent, ad valorem.

10V2 per cent, ad valorem.

57 cents per cwt.

S 1.1S per cwt.

1.99 per cwt.

1.78 per cwt.

1-99 per cwt.

1.99 per cwt.
2.96 per cwt.
7.91 per cwt.

3.47 per cwt.

3-95 per cwt.
4.44 per cwt.
5.94 per cwt.
7.42 per cwt.

34.60 per cwt.
69.22 per cwt.

5.94 per cwt.

37 cents per cwt.
62 cents per cwt.
"14 cents per cwt.

S2.96 per cwt.

S7.69 per cwt.
3.89 per cwt.

5.57 per cwt.

Free.

5 per cent, ad valorem.

S2.47 per cwt.
1.58 per cwt.
2.47 per cwt.

2.96 per cwt.

30 per cent, ad valorem.

Free.
S 4.94^ per cwt.

3.34 per cwt.

14.34 per cwt.

Si.82 per cwt.

12.17 Per cwt -

84 cents toSi.73 per cwt.

S2.96 to 3.57 per cwt.
4.95 per cwt.
3.71 to 4.44 per cwt.

4.95 to ro.SSpercwt.
3.71 to 11. 84 per cwt.

5.19 to 11.06 per cwt.

o per cent, ad valorem.
20.60 per cwt.

39 cents per cwt.
59 cents per cwt.

per cent." ad valorem.

35 per cent, ad valorem.

35 per cent- ad valorem.
35 per cent, ad valorem.
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Static Machine for X-ray Work.
E. E. Peirce of Boston advocates the use of static

machines for the production of electricity for use in X-

ray phenomena- The machine herewith illustrated,

which he likes, is a new variation of the old type, made

by the L. E. Knott Apparatus company of 14 Ashburton

place, Bjston. Writing of the availability of static ma-

chines for the purpose named, Mr. Peirce says:

"The conditions which long experience has led me to
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rect or alternating current motor may be placed on the

inside of the case, where the whole is shielded from dust

and moisture. This I deem one of the most important

points in the construction of a static machine.

"Having noted in various journals that the reversal

of polarity is an unfortunate attribute of the static ma-

chine, I wish to state that this seems to have been en-

tirely overcome in the machine which I am using. In

short, my machine has never failed to work and has

speedily proven itself to be

one of the best, if not the

best, X-ray generator which

has yet been devised."

EDISON DIRECT CURRENT CAUTERY TRANSFORMER

believe must bs produced in the exciting apparatus are,

in the order nam;d, rapidity of discharge, high poten-

tial and low-quantity currents. Without discussing at

this writing tbs minaer in which these conditions are

mat in other formi oE expiring apparatus, I wish espe-

cially to speak of the latest development of the influence

or static machine. Th.2 problem heretofore has been to

produce a machine which would discharge with suffi-

cient rapidity to give dasp penetration Many experi-

menters have beea using influence machines which

would give good definition and in general very satisfac-

tory results on the hand or other thin portions of the

body, but were absolutely inadequate for general prac-

tical work.

"The limitations surrounding the glass-plate machine

are apparent. High speed, of course, is out of the ques-

tion. Sufficient accumulation for frequent discharge of

the condensers can then only be obtained by increasing

Edison Direct Cur-
rent Cautery Trans-

former.

This apparatus, made for

use on no to 120 volt direct

current circuits, is designed

to enable the direct current

at no to 120 volts to be used

„-t with absolute safety for elec-

tric cautery work, and it will

be found of great assistance to

physicians whose offices are

equipped with this current.

It is also suitable for hospital

work. The device consists

of a 120 volt Edison motor, the armature shaft of

which is provided with two collecting rings, which

are connected to the armature at points diametri-

cally opposed. The current taken from these collecting

rings, which is now of an alternating character, is led into

the primary circuit of the transformer, shown on the left of

the cut. The primary circuit is composed of a number

of turns of fine insulated copper wire, wound round a

core of annealed iron wires, the whole being enclosed in

a thin cylindrical shell of hard rubber, which is supported

by a hard rubber standard at each end. The secondary

coil, composed of a few turns of thick wire, is wound on

a hollow hard rubber spool, operated by a rack and pin-

ion movement and sliding over the primary coil. The

terminals of the secondary coil are brought out to two

pin attachments mounted on one head of the coil, and

the cautery cords are connected thereto by split socket

connections. On moving the secondary coil to the righj

STATIC MACHINE FOR X-RAY WORK.

to a cumbersome extent either the diameter or the num-
ber of plates. This fact has led to: the use of hard rub-

ber plates which are only so large as is necessary to pro-

duce the required length of discharge, "and then to in-

crease the accumulation and consequently the rapidity

of discharge by speeding to a very high point; When
this machine is operated by hand power the speed is ob-

tained by a combined gear and belt. In most of the

work, however, the power is obtained by a motor. The
design of the machine which is made by theL. E. Knott
Apparatus company of Boston is such that either a di-

the current is increased, and vice versa. The appara-

tus is mounted on a highly polished oak base, and is pro-

vided with an attachment plug and 10 feet of flexible

cord for connecting the instrument to the mains. This
apparatus is manufactured by the Edison Manufactur-
ing company, no East Twenty-third street, New York
city.
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Carlisle & Finch's Searchlight.
The cut shows the usual form of searchlight projector

made by Carlisle & Finch of Cincinnati, O. The lamp
is well and substantially made without clumsiness and

can be swung horizontally or vertically. The carbons

are horizontally placed and the reflector is parabolic.

The shape of the beam of light may be easily changed

by varying the relative distance between the arc and the

CARLISLE & FINCH S SEARCHLIGHT.

reflector. A thumb-screw is provided for this purpose,

and a few turns one way or the other will change the

light from a straight to a widely divergent ray, and vice-

versa. The carbons are fed together by means of a

right-and-left screw, and the actuating mechanism is

such that the sensitiveness of the lamp is independent

of the friction of the moving parts. Thus, the arc will

be maintained at the proper length, no matter how dirty

and clogged up the moving parts may become. These

searchlights are made in sizes ranging in capacity from

2,000 to 10,000 candle power, and all are provided with

rheostats for no volt circuits unless otherwise ordered.

Carlisle & Finch also equip their projectors with me-

chanical steering gear for turning the lamp (usually

placed in the bow when used on river and lake steamers)

from the pilot house or other distant point.

Akron Specialties.
The accompanying cut represents a few of the many

specialties manufactured by the Akron Insulator &

Catania, Italy, a city of 120,000 population, has on
foot two projects for concessions for street railways, and
it is more than probable that one will be granted.

AKRON SPECIALTIES.

Marble company of Akron, Ohio, including wiring

tubes, insulators and cleats. In the manufacture of

this class of goods the company is a pioneer, and its

customers are not only sure to get first-class articles but

prompt shipments as well. The tubing is manufactured

in both the light and dark glaze, while the insulators and

cleats are light only. The company makes a specialty

of extremely long tubes, which find ready sale.
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Bates Ceiling Fans.
The ceiling fans here illustrated are from the factory

of D. L. Bates & Bro., Dayton, O., and as it is now
five years since they have been engaged in the manu-
facture of these fans, it will scarcely be necessary to say

that their experience has enabled them to produce a

fan of assured excellence. Fig. 1 shows their latest im-

proved direct current fan, four bladed, with switch at-

tachment. This attachment may be dispensed with if

desired and an electrolier attachment of four or five re-

volving lights substituted, or either of these attachments

may be dispensed with. In this case the switch may
be attached to the wall. The fan can also be furnished

with two blades if desired. The motors contained in

the ornamental baskets are wound for no, 220 or 500

volts direct current. The firm also furnishes this fan

mounted on a pedestal if desired. The ornamental

work is handsomely finished in nickel, oxidized copper

or polished brass. In Fig. 2 is shown the Bates alter-

FIG. 2. BATES CEILING FANS.

nating current fan. The firm placed but a limited

number of these alternating current fans on the market

last season, so as to enable it to detect all the weak

points and to make all necessary improvements prior to

the fan season of 1S97. As these improvements have

all been added, the firm now considers this fan perfect.

The bearings are all self-oiling. Unlike other alternat-

ing current fans on the market, this one is furnished for

circuits of high or low frequency and for 50 or 100 volts.

Beriy's Universal Electrical Directory
for 1897.

Each year shows an expansion of the field of this ex-

cellent work. The present volume, as usual, contains

the names of the members of the electrical and kindred

industries throughout the world, and the amount of

work entailed in its compilation has considerably in-

creased. It has been thoroughly revised and consider-

ably enlarged. Tbe British alphabetical section now
comprises about 9,933 names, the continental 6,579,

the American 4,472, and the colonial 1,674, rnaking a

total of 22,658, approximately 1, 146 names of individuals

and firms more than were contained in the book for

1896. For simplicity and facility of reference it is di-

vided into four groups, namely: British, continental,

American and colonial, which are again sub-divided into
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alphabetical and classified sections, and in the case of
the British a geographical section has been added, mak-
ing in all nine sub-divisions. In addition Jo the new
names incorporated in the present issue, much financial

information is given, the telegraphic addresses and local
telephone numbers are given, and the total of pages
added to the work is 66 as compared with that of 1896,
making in all about 1,020 pages entirely of directory
matter. It is, therefore, the largest, as it is the oldest
electrical directory in the world. It is published by
H. Alabaster, Gatehouse & Co. of London.

Linemen's Torches.
Four classes or sizes of linemen's torches are shown

in the accompanying cuts. The Clayton & Lambert
Manufacturing company of Ypsilanti, Mich., which

manufactures these torches, has applied to 'them the

titles All Right, Junior, PetandTwin. All of these torches

are fitted with round burners, having powerful gen-

erators, which produce an immense amount of pure blue

flame that is very intense. Attention is called to the

"Junior" Torch.

"All Right" Torch.

"Twin" Torch.

LINEMEN'S TORCHES.

fact that all the needle points are quick opening and are

fitted with stuffing boxes, so that no trouble from leaky

needles need be feared. The needle points are double

shouldered, so that they can be turned tight with little

or no wear on the metal, and if after years of wear the

orifice is enlarged too much, a few blows with a hammer
will close it again ready for use. All parts are inter-

changeable, so that worn or broken parts may be cheaply

obtained.

Affidavit by Telephone.
[From the Newark Sunday Call.]

A bookkeeper for a manufacturing firm over the rail-

road has a friend uptown who is a notary public, and
who has taken his affidavit on several occasions. He
called him the other day on the telephone and explained
that he wanted an affidavit taken, but was too b usy to

leave his office. "If I sign the form—and you knowing
signature—will you put your seal to tbe affidavit?"

asked the bookkeeper.
"Certainly," answered the notary, "Take your hat off

and raise your hand; have you done so?"
"Hat's off ; hand's up," came the response over the

'phone.

"Do you solemnly swear the accounts are correct.

etc?" asked the notary. "Send up the paper and I'll

stamp it."
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Electricity from Carbon Without Heat.
By Willard E. Case.

Part II.

Of course the subject of electricity direct from car-
bon has been considered from many points of view.
Some have attempted to obtain cheap electricity by
using the oxygen of the air " to oxidize various sub-
stances; others have attempted to oxidize coal with the
oxygen of the air without heat, and others have at-

tempted to oxidize coal by the oxygen of the air with
the application of external heat. The evolution of this

subject is most interesting. We will, therefore, study
the question from that point of view, and examine some
of the most important batteries which have been con-
structed. We will do so chronologically. Of course
lack of time will compel me to avoid reference to many
well conceived inventions.

Passing over the carbon-consuming cells of Jabloch-
koff, Bard, Crumm, Edison, Wright and Thompson, I

will first describe the cell invented by C. S. Bradley in

co-operation with Prof. F. B. Crocker, which was men-
tioned in the discussion of a paper read by the speaker
on "Electricity from Carbon Without Heat," in 1888,
before the American Institute of Electrical Engineers.
Mr. Bradley described fully the action of fused salts

on coal and stated that the oxygen of the air was abso-
lutely necessary for the purpose of cheap oxidation or,

to use his own language, "The cell consisted of fused
sodium manganate, and putting a blast of air through it

(and by that means supplying it with oxygen and allow-
ing it to act on the coal, which is put in another part of
the vessel) a little over one volt was obtained

"

The cell consists of an iron vessel 2 Vz inches in diame-
ter and six inches deep, which is placed inside of a re-

tort and heated by a gas flame to nearly a red heat.
Electrolyte of the cell is caustic soda, to which peroxide
of manganese is added, forming sodium manganese. In
this cell is immersed the electrode of carbon which acts
as the positive pole, and when the circuit is closed you
will see that we will have an electromotive force of

about one volt with a current of three amperes.
The next cell to which I will ask your attention is that

described by W. W. Jacques in Har-per's Nezu Monthly
Magazine in December, 1896, which is another illus-

tration of the same principle involved in the Bradley
cell, with a few practical modifications. It, like the
other cell, consists of an iron vessel which is the nega-
tive electrode, containing fused caustic soda, minus the
peroxide of manganese, into which is plunged the posi-
tive coal or carbon. The oxygen is supplied by a blast

of air, as in the cell before described, and an electromo-
tive force of about one volt is said to be obtained. The
difference between these two cells which I particularly
desire you to notice, and the only practical difference
between them, is the addition of peroxide of manganese
tothe bath of the Bradley cell; and although I have de-
scribed them chronologically, I will first show the
Jacques cell and then by simply adding peroxide of

manganese to it, we will have the Bradley cell. We will

then be enabled to get their comparative electromotive
force and current in the same cell. But I may say in pass-
ing, that experience with these cells leads me to believe
that the theory of their action is not by any means well
understood. It is most uncertain and erratic, and seems
to be more so before than after the addition of the
manganese peroxide. Its electromotive force seems to

depend upon its temperature. If water is prese_nt when
the caustic soda is first used, a reverse current becomes
manifest. When air is blown through the electrolyte
the electromotive force is increased. Sometimes only .3

of a volt is obtained; somet ;mes about i},4 volts. But
the greatest amount of current is apparent when the
carbon is immersed m the bath, and, curious to say, the
highest electromotive force is obtained when the carbon
rod is drawn up along the side surface of the vessel and
out of the bath. If the immersed carbon rod is brought
in contact with the cold exterior surface of the vessel, no
electromotive force is observed. Many other peculiar
actions will be noticed if the carbon rod is replaced by
an iron one.

When the carbon rod is drawn up along the inside of
the vessel ttie highest electromotive force is obtained,
and when this carbon electrode is replaced by another
having none of the fused electrolyte on it and brought
in contact with the exterior of the vessel, at different

points where the temperature varies, no appreciable
electromotive force is obtained. This would indicate
that as we drew the carbon up out of the bath against
the side of the vessel we approach a point where the
critical temperature exists and we get the highest elec-
tromotive force.

If a nickel crucible be used, as suggested by Bradley
some years ago, the electromotive force is brought up to

what is considered the theoretical, as you will see. This
little nickel crucible contains fused caustic soda and car-

bon electrode, the same as in tbe Jacques cell. When
heat is applied you will notice that the voltage goes up
to 1. 16, then begins to fall, and at a critical temperature.
above a red heat it drops to .3 volt, a most interesting

fact, and on cooling the voltage goes up again to 1,16,

and drops again when the caustic soda solidifies. You
will observe that the voltage is above the theoretical.

With this form of cell it is claimed that as high as 85
per cent, of the energy of the carbon consumed is con-
verted into electrical energy. The following results of

tests of the Jacques cell, taken from the article referred

to and from the Engineering Magazine of July, 1S96,

may be of interest:

Electricity obtained from one pound of coal (of which
0.4 pound was consumed in the pots and 0.6 was burned
on the grate) equaled 1,336 watt-hours, or 32 per cent,

of that theoretically obtainable.

Another cell reported in the public prints to have been
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built and operated by Jacques consisted of 100 iron cells

1 '

z inches in diameter and 12 inches deep, which gave an

electromotive force of about 00 volts and 16 amperes,

supplying 30 16-candle power incandescent lamps for a

little over rS hours. In this experiment it is said that

about eight pounds of carbon were consumed in the

cells. This, it was stated, gave an efficiency of over 90
percent., which, of course, did not include the power
to operate the air pump and the coal consumed in heat-

ing the cells. But my experience with the cells before

you leads me to doubt the correctness of these computa-
tions.

It has been suggested that carbon-consuming batter-

ies would be too bulky and occupy too much space as

compared with that occupied by the present central sta-

tion for a given output. I find, however, that the Edi-

son station at Duane street has a capacity of zS.ooo elec-

tric horse power. The cubical capacity of the building

is. in round numbers, 900,000 cubic feet. The same
building, crowded with Jacques cells, assuming that they

could perform the work claimed for them, and leaving

aside the question of the difficulty of their operation,

properly distributed, would have an output of 60,000

horse power. This estimate is necessarily theoretical

and based entirely upon statements made by Mr.
Jacques, namely, that a furnace containing cells occu-

pying a cubical space of 600 feet have a capacity of 40
electrical horse power. You will thus see that this ratio

is in the proportion of 2S to 60 in favor of the battery.

It has been stated that the electromotive force of the

carbon-consuming cells is so low that they would be of

no practical value. I think our experience with the

storage battery in central stations refutes this idea; at

least for potentials up to 250 volts and, by means of

rotary transformers, the current caD, if necessary, be
converted into any form and pressure.

These cells, if correct in theory, can be heated with-

out infringing on the second law of thermo-dynamics, as

the law does not apply so long as the oxidation of the

carbon itself produces only electricity.

For, as we have said, there is heat in the electrolytes

and all matter down to an absolute zero, and the elec

trolyte in the practical operation of these cells is simply
heated to permit the chemical affinities acting.

We are governed here, as elsewhere, by the laws of

evolution, and I think that this question will be solved

only through many attempts and many failures. I be-
lieve that we must look at this subject from a different

point. In the first place, can we not learn a lesson

from nature ? We certainly have a most wonderful
example of the conversion of potential energy of carbon
directly into work in the animal economy, which is

developed at the expense of the oxidization of the
material supplied by the food, with an efficiency twice
as economical as in the case of the steam engine. One-
fifth of the potential energy is converted into work;
four-fifths is converted into heat. But we must re-

member that the human body must be able to exist in

the arctic regions as well as in the tropics, that the
engine room must always be kept warm, and to insure
this, average in all parts of the earth and under all con-
ditions, the four-fifths of what apparently is waste
energy is necessary to maintain the race.

A day's work of muscular toil is laid down by the
authorities at about 1,084,950 foot-pounds. The normal
daily expenditure in heat cannot be-so readily deter-
mined; it is estimated at 6, 148,000 foot-pounds; that is,

between one-fifth and one-sixth of the potential energy
of the food is expended as mechanical labor; the re-

maining four-fifths or five-sixths leaves the body in the
form of heat. Of course, eventually the work goes into
heat and is dissipated.

In the human economy the oxygen of the air is taken
up by the blood in the lungs. It is carried through the
arteries and attacks the tissues, giving up its oxygen and
so oxidizing them, and thus producing heat; and when
work is done, the equivalent of the heat disappears as
work, and when the work is not done the temperature
rises, perspiration and evaporation take place, and the
temperature is kept at its normal condition through this

safety valve. In other words, expressed electrically,

there is local action as in a battery. I am aware that
the question of the cause of muscular contraction is in
dispute, but it is generally admitted that the muscular
force must be derived from mechanical energy. 1

Observe in the first place that nature prepares the
food which it consumes to perform its functions. The
food is taken into the stomach and digested. A great
part of it is useless; the best part is selected and is

transformed into a condition in which it can be easily
oxidized at alow temperature, the blood acting as the
carrier of the oxygen, Does this not give us a hint that
we should follow this course likewise, and prepare the
material for our carbon-consuming batteries? The oxy-
gen of the air, we always have with us; so have we
many carriers of oxygen, butanattempt, so far as I know,
has not yet been made along this line which I suggest,
except that illuminating and other gases have been
used.

A cell which I will soon show you is one described by
rue in a paper read before the Society of Electrical En-
gineers in 1887. It consists of two electrodes, one of
carbon _surrounded by powdered carbon, in a porous
cup, and one of platinum, both being immersed in an
electrolyte of sulphuric acid in a glass jar about one inch
in diameter and six inches in height. Into this electro-
lyte when we introduce chlorate of potassium we form per-
oxide of chlorine, which is a very unstable gas and de-
composes in the presence of carbon; its oxygen attack-
ing the carbon, oxidizes it without heat, the chlorine be-
ing set free at the platinum pole, electricity is generated
with an electromotive force of 1.3 volts, varying with the

1. Proceedings o£ Royal Society, March 14, 1895.

amount of oxidizing agent present and with the kind of

carbon used. Or, we can place these two electrodes in

a vessel containing water, generating this gas outside the

cell and pass it over into the cell containing the elec-

trodes, in which case the cell will operate the same as

before, its internal resistance being regulated by the

amount of sulphuric acid we may wish to add to the

water.

You will notice that when the electrodes are immersed
in the sulphuric acid, that only a slight electromotive

force is indicated, due to the combination;.on the addi-

tion of chlorate of potash, the electromotive force is about

1. 3. volts per cell and the current about 0.4 of an ampere.
To show you that the action is strong and the oxida-

tion of carbon rapid, I will connect the cell with this

little electric bell, which will give you an idea of its

strength.

We have been taught to believe that the electromotive

force, due to oxidation of carbon, is about 1.05 volts.

This value has been arrived at by assuming Andrews'
determination, that the oxidation of one pound of car-

bon to CO.> equals 14,544 B. T. U., or that one gramme
equals 24,944 foot-pounds. This determination was
only approximate, and further, it was a determination
made at a very high temperature. Now you have seen
that the oxidation of carbon in this cell without heat has
produced 1 3 volts, and would produce even more if

we chose to concentrate the peroxide of chlorine present,

which is rather a dangerous operation, as the gas is an
explosive one under some conditions. So it would ap-
parently appear that there are more foot-pounds of

-energy in a pound of carbon than shown by Andrew-,
unless the additional energy in this instance comes from
the peroxide of chlorine.

It might be thought that the high electromotive force

obtained in this cell is due to the action of the nascent
chlorine on the platinum, but careful measurements
have determined the contrary.
We have, therefore, a cell in which carbon is oxidized

without the application of heat and at normal tempera-
tures; a cell in which oxygen in unstable composition is

readily given up to the carbon and the product of the

oxidation is carbonic acid gas, as proved by analysis. I

think we have, therefore, the right to assume that a
large per cent, of the potential energy of the carbon is

converted into electrical energy. The point I wish to

make in this connection is: We have in the cell con-
ditions which are analagous to those taking place in the

human system, at least to the extent that carbon is and
can be oxidized at the normal temperatures in which we
live, and its potential energy converted into electricity.

We have in the blood of the human economy a car-

rier of oxygen called haemoglobin. It absorbs its oxy-
gen through the lungs, each gramme taking up 1.34 cubic
centimeters of oxygen. This oxygen is in such unstable
condition that it can be extracted from the blood by
means of a vacuum and by means of most reducing
agents. It has the power to oxidize carbon and hydro-
carbons as the body provides them, without external
heat.

We have in this test tube water containing haemoglobin
in solution. You will see by transmitted light it is of

the color of arterial blood, as it is fully oxidized, and
when a reducing agent is added to it and the air ex-

cluded you will see that it becomes the color of venous
blood, and when the air is again admitted it takes up the

oxygen and becomes arterial in color. This game can
be played of give and take and oxidizing and de-oxidiz

ing as many times as we like. Even carbon reduces it

and gives it electromotive force.

What I want to express to you is this: In this battery
which I have just shown you, carbon is completely oxf-

dized at normal temperature by oxygen which is held in

loose combination. So it is done in the human body,
and we know that to be a very efficient machine. There-
fore I see no reason to think that it is necessary for us
to use high temperatures. Keep without the second
law of thermo-dynamics. Search for a suitable carrier

of oxygen or some cheap source of oxygen supply and
hydrogen or carbon, or a carbon compound easily

oxidized.

Does it not seem logical that by following along this

line and by preparing material to be consumed as na-

ture does in the human body, we may yet be able to

reach the desired end with economy? Is it not probable,
judging from human experience, that within the wide
range of materials, some cheap means can be found? I

believe it is. Like all good things in nature, it will

come through many trials and failures. The struggle
for existence will perfect it, but there is no known law
which indicates that we are dealing with the impossible.

In closing, I beg to make my grateful acknowledg-
ment to Mr. Prosser for his valuable assistance and to

thank the members of this society for their courteous
attention.

Discussion.

President Emery: The information contained in the '

lecture and the manner in 1 which it has been illustrated

have been very interesting. I was not aware that we had
gotten so far along as we have. These suggestions are
valuable, and ought to be carried out along the lines in-

dicated. There is never any harm in following correct
principles to the end; those that start off without having
the proper foundation fall away.
Mr. Siebold: I ask if it is necessary to keep adding

the salt in order to keep up the electromotive force of
the cell.

Mr. Case: Yes, sir; in these cases.

Mr. Siebold: Is not that costly salt?

Mr. Case: It is too expensive for practical use. It is

simply intended to illustrate the principle that you can
oxidize carbon without heat. This battery will oxidize
carbon without heat. It gives a low electromotive

force; we have oxygen here, in unstable compound,
which can be extracted in a vacuum. Here it is in ah un-
stable condition, explosive. The point is to find some-
thing between the two.

Mr. Kerr: Have you tried any other substance than
the platinum for this electrode? As I understand it,

platinum would be very expensive. Have you tried any
other metal which will give you a comparatively high
electromotive force?

- Mr. Case: No, sir; I have not tried any other metal.
I do not know of any other metal which would maintain
itself under those conditions.

President Emery: Mr. Case has been showing the
results of a scientific investigation, and not those which
were designed primarily for a commercial success.
There is a great difference. All our noted scientists

have first worked along scientific lines and achieved
certain results independent entirely of commercial ap-
plication afterward. They have had the higher aim,
instead of what we may call the baser one, although the
commercial application must in the end follow the
scientific investigation. This shows us a direction for

investigation, and I am sure all of you will appreciate it

for that reason. I am sure there are many present who
must be interested in this subject.

C. S. Bradley: Mr. Case has very kindly men-
tioned a work that I did, beginning in 1882 at the
old Pearl street station of the Edison company. The
results at that time did not encourage us to go forward.
The subject has a great many difficulties which did not
seem to occur to Mr. Jacques. The accumulation of
the ash from the coal was a very serious matter and will

in time clog the battery. Also, after a short time, we
found that the electrolyte became hardened. We supposed
that it was 'due to the formation of carbonate of soda.
It might have been due to that cause or it might not. We
did not have any chemist present and therefore did not
analyze the matter. Chemistry has not as yet afforded
the means or shown a way, or we have not ingenuity
enough to see the way, to find substances which could
be readily separated from the ash, and at the same time
would not absorb the carbonic acid developed by the
carbon in its combustion.

I feel much like an old horse at a three-year-old race,

and rather out of it now, in view of all that Mr. Case
has done. He has reached rather a bloody end, but
I hope that will not be the ultimate end. I feel

a little afraid of that peroxide. We may reach that end
before \ve get away from here. Oftentimes a lecturer
brings out points which he did not anticipate; and it

seems to me that the physician will be largely interested
in this subject as it has been demonstrated here. It is a
beautiful field of thought—the investigations of the rela-

tions cf life, its mode of being sustained; and it seems to

me like a great step, and a very interesting one, indeed.
I have no doubt that some physicians are aware of this

principle, but have not followed it from this standpoint.
It often depends on the point o'f view we take of a sub-
ject, and this seems a beautiful one, not only from the
point of view of producing direct conversion of heat, but
it shows how simple human life probably is. It is

usually so complex a subject that it is a complete mys-
tery; Dut if simphfied.if each step is seen in all its sim-
plicity, the mystery would in all probability vanish.

C. O. Mailloux: The bloody side of this lecture is to

me one of the most interesting that can be shown. It

takes me back about 20 years to a time when I was a
student at Harvard Medical School, much engrossed in

hemoglobin. This substance at that time was princi-
pally imposing on account of its name, and not on ac-
count of any knowledge we bad about it. It was given
to us by the professor as a sort of mysterious substance,
which has a great deal to do with human life and an im-
portant thing in the human economy. I will state for

the information of the gentlemen present that I passed
the highest in our class in physiology. This statement
presupposes that I knew at least as much as anybody
about hemoglobin; but I am free to say, after what we
have seen and heard here to-night, that what I suspected
at that time was true, namely, that I knew nothing
about it, and the professor himself did not know much
about it. If he were this evening he would open his

eyes in astonishmentat the intensely scientific and in-

teresting revelation made to us by Mr. Case.
This question is far more significant than it seems to

be on the surface. It not only reaches far into the
problems of physics, but there is opened a new avenue
into the realm of physiology, which is one that ought to

be brought to the attention of the medical fraternity, if

it has not already been done. The medical man has
been for years, ever since my school days, groping for

knowledge in regard to hemoglobin and the other con-
stituents of food concerned in the production of energy.
We had at that time got so far as to be able by means of

a calorimeter to determine the percentage of energy
given out by the human body; in other words, we had
gotten so far as to determine the efficiency of the human
machine, and some of the laboratory work which I did
was in that connection; but as to the rational of the
conversion of energy we knew absolutely nothing, and
while I have long since lost all knowledge of a medical
character, I feel this evening as if there - had been
brought before me a very considerable fund of useful
and interesting knowledge.
Another aspect of this important point is the instruc-

tive fact, demonstrated to us once more in another man-
ner, the peculiar manner in which energy acts, the
peculiarity of energy, that it must be transmuted into

one of many forms, and if it does not appear in one form
it appears in other forms. I read some years ago in con-
nection with some work relating to. batteries, the title of

which I do not remember, an interesting hint of an im-
portant scientific fact, which is presented by Mr. Case
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this evening in its most recent and completed form.

This statement showed that-in certain given conditions

where electricity was concerned, especially in electro-

chemical reactions, you might have heat or electricity,

and that the sum of the two measured the whole energy,

so that if it were possible to prevent the formation of heat,

you would get your quantum of energy all in the form
of electricity; whereas, if it was not possible to do so,

it would be in the form of heat. The experiments which
Mr. Case has presented to us this evening demonstrate
this to be true, and that we are dealing with a problem in

which there is an innate tendency of energy to convert
itself into heat, and if we can prevent the conversion of

energy into heat we can retain it in the form of electri-

cal energy. It is interesting from that standpoint not

only on account of the facts it places in our possession,

but on account of the hints it throws out for future re-

search.

Prof. F. B. Crocker: There were certain technical

features brought out by Mr. Case which would bear a

little more consideration; one was the use of the nickel

crucible. He has found in his experiments just the same
facts, I think, as Mr. Jacques has found—that iron ex-

hibits rather a peculiar action, and I believe that Mr.
Jacques found it necessary to treat the surfaces in some
manner which has not been made public. Apparently,

that difficulty has been entirely avoided by the use of

nickel, with which you get a higher electromotive force

than is possible even under the most favorable circum-
stances with iron, and you are sure of it. It is constant

and reliable. That, of course, from a practical stand-

point, is a great step, and would seem to be one of the

great difficulties experienced by Mr. Jacques in his

work. That advantage of nickel over iron is easily ex-

plained, as indicated by Mr. Case. Caustic has very

little action on nickel, and that is why nickel crucibles

are employed, that they are exempt from action on them
by caustics, and in this case, therefore, nickel is the

ideal substance to employ. Now, iron, on the other

hand, seems to be dissolved more or less when combined
with the caustic and produces not only a complicating

action, but probably an opposing action. If the negative

electrode is dissolved as well as the positive, that would
tend to setup a counter electromotive force and interfere

with the real action, so that the securing of an inert

negative electrode is, in my opinion, an essential ele-

ment with any successful battery. The use of nickel

accomplishes that. It may be that all these peculiar

phenomena noticed by Mr. Case are due simply to the

action of the caustic on the iron under different circum-

stances; and I am inclined to think that is the case. The
constancy of the nickel crucible is easily explained by
this non-action; but we have a phenomenon discovered

by Mr. Case in this peculiar dropping off of the electromo-

tive force at a critical heat or temperature, about a red

heat, which is not explained by any property of nickel

which is known, or any phenomena, chemical or phys-

ical, that are recognized. It may possibly be due to the

driving off of the oxygen at that temperature from the

electrolyte, but that would not explain the fact that the

electromotive force comes up again on cooling. It is

absolutely an unknown and novel phenomenon, which is

very interesting.

Mr. Case: I think the discovery of that is attributable

to a certain extent to H. A. Prosser, who was working

with me. We noticed the electromotive force drop and
thought the circuit was broken. We investigated it and
discovered the cause. I think it is entirely new.

Mr. Sachs: I would like to inquire regarding the

amount of carbon consumption in the experimental

cells; whether an experiment has been made as to the

consumption of carbon for a certain fixed quantity of

electrical output.

Mr. Case: I am sorry to say these experiments have

not been made; but I have given directions to have it

done this week or next. It never occurred to me that

there was any particular use in doing it until I looked

into this question a short time ago. Within the last few

days I rather thought that question would be asked, and
I am sorry I cannot answer it now. I think the econ-

omy ought to be pretty high. I do not think there is

much local action there. With certain kinds of carbon,

with graphite, for instance, the local action is rapid,

You put a piece of graphite into that peroxide of chlo-

rine-and it combines it immediately and makes graphitic

acid, and with carbon it makes CO.,, and does not seem

to effect the carbon much unless the circuit is closed. 1

have had batteries which have been in operation, lying

about for a month or two months, and it does not seem
to attack the carbon. You cannot judge of it in an off-

hand way; but that is my impression. I expect to know
definitely within a week.
Mr. Mailloux: Do you ever find any compounds

such as raelligin, as the result of the action of the chlo-

rine on the carbon, this peculiar combination of carbon,

chlorine, hydrogen and oxygen?
Mr. Case: The analysis shows there was chlorine

and some free oxygen. The battery was sent by me to

a chemist for careful analysis, and that was the report.

The chemist also looked for platinum, .but did not re-

port finding any. The analyses were made six or eight

years ago, and I do not remember the details except

that CO., was the principal product.

Mr. Mailloux: It is quite usual to find melligin as

as one of the results of chemical reaction where chlo-

ride and carbon are combined. The carbon disintegrates

and gives rise to a peculiar brownish buttery or almost

viscous substance, to which that name has been given.

I have a faint suspicion that it contains 10 or 12 mole-

cules of carbon, 11 or 12 of hydrogen, chlorine, etc. It

gives rise to a great deal of trouble in connection with

all electrolytic processes where the anode is made with

carbon compounds. I should imagine it would tend to

clog the cell, increase its internal resistance, or introduce
other complications,

Mr. Case: I find that different forms of carbon pro-
duce different electromotive forces. They all seem to

be acted upon differently. Graphite is acted upon and
we have graphitic acid; carbon from sugar gave a caramel-
like substance and low electromotive force; animal char-
coal gave another condition, etc.

President Emery: Do you recollect what the electro-

motive force was for graphite?

Mr. Case: Graphite opposed to platinum gave an
electromotive force of .7 volt. Different forms of amor-
phous carbon were substituted in place of graphite. Gas
carbon gave an electromotive forceof .007 volt when op-

posed to platinum in sulphuric acid. On the addition of

chlorate of potassium the electromotive force equaled .5

volt. Carbon produced by the action of sulphuric acid

on cane sugar gave .3 volt. The carbon of animal char-
coal, wood charcoal, coke and anthracite coal gave an
electromotive force variable with each form, ranging
from .3 volt to 1.25 volts.

President Emery: We have in Rhode Island a coal

field, nearly graphite. It has gone beyond the period of

hard coal to such an extent that it is hard to use it, and
I was wondering whether it was going to be a future

source of electricity.

Mr. Sherr: ;As I understand, there is only caustic in

that nickel crucible?

Mr. Case: Yes, sir.

Mr Sherr: In these other forms* of batteries you
bubble oxygen through the electrode. .

Mr. Case: You would have to do the same in that if it

was larger; it is so shallow and exposed to the air that

the oxygen is absorbed.
Mr. Sherr: It would be more efficient with it?

Mr. Case: The electric current runs up rapidly

when you force the air through the battery. I am sorry

I did not have a larger cell, replacing the iron with

nickel, and we would have had more satisfactory results.

Mr. Rome: I saw in one of the electrical papers that

Prof. Elihu Thomson says the action of the Jacques cell

is never from the heat, and I think Prof. Reed says it is

almost entirely from the heat.

Mr. Case: I think it is an open question yet as to

whether it is galvanic entirely or thermo-electric; some
incline to the idea that it is both. I think Mr. Reed
does. Prof. Thomson thinks it is a reducing action in

which the oxide of iron is reduced and absorbs more
oxygen, which is again reduced by the carbon. I think

it is an open question as to how much, to what extent,

the action is due to thermo-electricity. The presence of

the electrolyte, however, as I show you to-night, is

necessary. You can take the carbon without the caustic

soda on it, and put it on the outside of the vessel

and it will give no current. If you put more oxygen in

and blow air through it, the electromotive force runs up
and the current runs up. Some say that is due to the

chilling effect of the air. Possibly it is; I do not know.
We know the carbon is oxidized and burned up and we
get the current.

Mr. Tokio: Have you experimented with other forms

of carbon, in solution, as it is found in the blood?

Mr. Case: I have tried various forms of oils and hy-

drocarbons, and tried to make them good conductors.

Mr. Mailloux: Have you ever gotten results from
hemoglobin as an electrolyte?

Mr. Case: Yes, if we put a piece of platinum in here

(indicating) you will get an electromotive force from it.

Mr. Mailloux: How does that compare with the

electromotive force obtained between the center of ner-

vous fiber and the periphery?

Mr. Case: It is from half a volt up to one volt.

Mr. Mailloux. It seems to me that might suggest

some idea as to the processes of obtaining electrical en-

ergy commercially, by following the methods of develop-

ing energy as it occurs in the human body. There is

probably something in the tissues that acts in a manner
similar to that of dialysis; and if the voltage obtained by
your battery is at -all similar, we might fairly assume

that there was a similarity of conditions.

Mr. Case: This could be done if we could get the

right kind of carbons. Experiments with this electric

light carbon is different from experiments with animal

tissues. There are three schools; one believes that the

body is a heat engine, the other that it is an electrical

motor, and I do not know just what the third one is.

Zinc Combination.

It is stated that several of the largest zinc-mining

companies of the country have combined under the

name of the New Jersey Zinc company. The officers

of the new company are: Stephen S. Palmer, presi-

dent; Charles B. Squier, secretary and treasurer; A.

Heckscher, general manager. The directors are

Stephen S. Palmer, John L. Riker, Moses Taylor Pyne,

S. P. Wetherill, A. Heckscher, David B. Jones and

Charles 13. Squier. August Heckscher, the general

manager of the company, in speaking of the consolida-

tion to a New York Tribune reporter, said: "Litiga-

tion has been pending for many years between the New
Jersey Zinc & Iron company and the Lehigh Zinc &
Iron company with reference to the ownership of large

mines of zinc ore in Sussex county, N. J.
The parties

in interest have concluded to consolidate their interests,

and the consolidation thus effected includes the proper-

ties heretofore owned by the New Jersey Zinc & Iron

company, the Lehigh -Zinc & Iron company, the Flor-

ence Zinc company, the Passaic Zinc company and the

Mineral Point Zinc company of Wisconsin."

The Duluth, Minn.. Street Railway company will

equip its cars with electric headlights and fenders.

National Electric Light Association.
Announcement is made by Secretary Porter of the

National Electric Light association that the execu-

tive committe has decided to hold the next annual con-

vention at Niagara Falls on JuneSth. This will be the

twentieth meeting of the organization, and the occasion

will doubtless be fittingly celebrated.

Following is President Nicholls interim report No. 3,

issued March 5th:

At the close of my last interim report I referred to a
meeting of lamp and socket manufacturers that I had
called, to be held under the auspices of this association,
to discuss the question of standardizing the incandescent
lamp socket and lamp base and stated: "Whilst I am
doubtful of any direct result toward the desired end
from this first meeting, I am hopeful that we can enter
the thin end of the wedge, at least, and by sustained and
persistent effort accomplish what we have in view."

I now have to advise you that a most successful and
well attended meeting was held, accounts of which
appeared in the electrical journals at the time, and that
at the present good progress is being made, although
some unexpected difficulties have arisen to delay a defi-

nite settlement. Late in December the National Board
of Fire Underwriters, at a meeting held in New York
city, amended the rule relating to sockets to read as
follows: "No portion of a lamp socket or lamp base, ex-
posed to contact with outside objects, must be allowed to

come into electrical contact with either of the con-
ductors."

This amendment to the rules of the fire underwriters
makes it necessary that any standard adopted should
fulfill these requirements, and I propose calling another
meeting at an early date, at which the committee ap-
pointed at the last meeting will report progress.

REPORT of committee on data.

The report of this committee has been completed, and
after having reviewed same, have no hesitation in say-

ing that it will commend itself to the members of the
association as being the most satisfactory report yet is-

sued by this committee. It is now in the printer's hands,
and will be ready for distribution some time prior to our
next convention, so that members may come prepared
to discuss the subject matter of the report and suggest
such other features as may appear to them advisable to

have incorporated in future reports of this committee.

REPORT OF THE COMMITTEE ON INCANDESCENT LAMP
STANDARDS.

Dr. Louis Bell, chairman of this committee, writes

me as follows: "Answering yours of January 6th, I am
happy to report that your committee lias made substan-

tial progress The matter was taken up with the units

and standards committee of the American Institute of

Electrical Engineers, as originally planned, and, after

much consideration, a final joint meeting was held in

New York on December 16th last. At the next meeting
of the American Institute of Electrical Engineers'
council, this committee on units and standards will lay

down its report conjointly with your committee, and we
can then proceed to the practical part of the programme.
The fundamental question taken up by the National
Electric Light association and the American Institute of

Electrical Engineers' committees was the establishment

of a standard method and apparatus for the measure-
ment of candle power. This has been satisfactorily set-

tled, and it now remains to arrange for the production

of secondary standards (i. e., standard incandescent

lamps to be used for purposes of comparison), and to

draw up specifications for a uniform rating of lamps
and its ready verification. It is the opinion of your
committee that this reduction to practice of the scientific

questions involved would be best accomplished by a con-

ference of your committee with official representatives

of the Institute and the lamp manufacturers, so that the

final conclusions would carry the joint agreement and
assent of these organizations, and an informal confer-

ence will soon be held."
,

PLANS FOR ESTABLISHING A LAMP-TESTING BUREAU.

Most of our members are aware that your association

has been endeavoring to promote the standardization of

sockets and lamp bases, and the letter of Dr. Louis Bell,

published above, shows that your committee has given

prompt attention to the important question of standard-

izing the candle-power of incandescent lamps, and, in

this connection, I append hereto a plan for the estab-

lishment of a lamp-testing bureau, which has been for-

warded to me by a member of our association. I shall

be glad if every member will carefully consider these

suggestions, and write me,as promptly as possible in re-

gard thereto, setting forth his opinion of the merits and
demerits of the plan, which follows:

Plans for Establishing a Lamf-tesling Bureau, and
Suggestions as to Plans Which, if Agreed Ufion by
Lamp Manufacturers and Central Stations, Would-
Make the Biweau of Great Value Both to the Man-
ufacturer and Consumer.

The proposed bureau to be in charge of an expert em-
ployed by the National Electric Light association, and
methods of testing to be approved by a majority of

experts of lamp manufacturers, who agree to abide by
decisions of the bureau as to quality of product and
fulfillment of guarantees.

Any lamp company, whose lamps are being tested at

the bureau, will be allowed at any time to investigate

the methods used and the accuracy of standards, but to

have no access to records of the bureau, except as re-

gards tests which have been, or are being, made on their

own product.

The expense of maintaining the testing bureau will be



154 WESTERN ELECTRICIAN. March 13, 1897

met by the income of the bureau, as hereinafter pro-

vided, by certain definite charges for tests made, and
could also probably be partially met by subscription or

definite dues from central stations or other consumers,
who would signify their intention of availing themselves

during any year of the services of the bureau.

Lamp companies would be at liberty to guarantee
their product at as high a standard of quality as they see

fit, and the province of the bureau would be to deter-

mine whether such guarantees have or have not been
fulfilled. Tests will be made by the bureau on guaran-
teed lamps furnished by any manufacturer, on applica-

tion by the customer, the following conditions having
been complied with:

1. Before test is made, the customer ordering the test

should deposit with the bureau a sum equal to the esti-

mated cost of such test at the following rates:

Initial tests or readings of lamps will be made at ....

cents per lamp. Tests will be made to determine the

value of a lamp burned at its marked voltage at ....

cents per thousand watt-hours.

Conditions under which tests will be made are as fol-

lows:

1. Not less than 20 lamps will be tested to determine
the value of any given lot? of lamps.

2. Where the value of any lot of lamps is to be de-

termined, not less than two per cent, of the entire num-
ber whose value is to be determined are to be furnished
the bureau for test in their individual unbroken pack-
ages (this would only necessitate the placing of a seal or

label on the wrapper of each lamp in such a manner that

it must be broken to unwrap the lamp) within 30 days
after their receipt by the customer.
Where the number of lamps used in a year by the cus-

tomer is comparatively small, so that a number of ship-

ments from the manufacturer would be required in or-

der that two per cent, of the entire number should equal
20 lamps, two per cent, of each shipment may be sent to

the bureau within 30 days after each shipment, and the
test not made or ordered by the customer until 20 lamps
have been received by the bureau, provided that such
test is ordered within one year from -the receipt of the
samples from the first shipment.

3. Where tests are requested to determine the value
of the lamp by burning it at its marked voltage, an
initial test will first be made on lamps furnished, which,
as above provided, must represent not less than two per
cent, of the lamps the value of which is to be de-
termined. One-half of these, which most nearly repre-
sent the average result obtained on the initial test, will

be burned at their marked voltage until their value is

determined, in accordance with the guarantee. Should
any lamp be accidentally broken during the test, its

place shall be taken by a reserve lamp, which, on initial

test, most nearly represents the broken one. The aver-
age result obtained from the test of these samples de-
termines the value of the lamps represented by the sam-
ples.

4. The results obtained by tests made by the bureau
should, by agreement on the part of lamp manufacturers
and of customers who avail themselves of the services of

the bureau, be final, claims being settled in accordance
with its findings, upon a definite basis agreed upon be-
tween manufacturer and customer.

In order that the proposed bureau shall be of value
enough to entitle it to 'the support of lamp companies
and their customers, a definite basis of value for a lamp
should be determined by agreement between manufac-
turers and their customers who are to support the bu-
reau. Though lamp companies should be at liberty to

guarantee their product at as high a standard of quality
as they see fit, the general lines on which such quality
is to be determined should be agreed upon by all con-
cerned. The following basis is, therefore, suggested:

1. The effective life of a lamp is to be considered as
ending when the lamp reaches some certain percentage
of its initial candle-power reading, the value of a lamp
being determined by the candle-hours given by burning
the lamp at its marked voltage and taking readings of
candle-power at intervals of 100 hours, until the candle
power falls to .... per cent, of its initial rated candle-
power at the marked voltage; or should the lamp tested
burn out before reaching .... per cent, of its initial

candle-power, it is credited with its actual performance.
Initial readings should be the secondary, and of small

value compared to the actual performance of the lamp
in service, though manufacturers should guarantee their
lamp for individual variation in candle power of not to

exceed per cent, and an average variation of not
to exceed .... per cent. Economy or watts should al-

low for an average variation of not to exceed .... per
cent.

2. The guarantee to the customer should provide
that, where the customer requests a test made by the
bureau the cost of the test is to be paid, and certain
penalties observed, as follows:

If an initial test only is requested, where one or more
lamps are found outside the guaranteed initial range as
to candle power, the customer is entitled to a .... per
cent, reduction in price of lamps represented by the
samples furnished the bureau. If average economy is

found outside the guaranteed range, the customer is en-
titled to a per cent, reduction. The cost of the
above initial test is to be paid by the customer if the
lamps are found inside the guarantee, and by the manu-
facturer if found outside.

Where tests are requested to determine the area, or
candle hours, an initial test will first be made on lamps
furnished, which, as hereinbefore provided, must repre-
sent not less than two percent, of the lamps, the value
of which is to be determined. One-half of these which
most nearly represent the average result on initial test

will be burned at their marked voltage, and the candle,
hours determined.
The average results obtained from the test of these

samples determines the value of the lamps represented
by the samples. Should the average candle-hours, or
area, fall below the guarantee not more than .... per
cent, the manufacturer shall only pay the cost of the
test. Should the candle-hours, or area, fall more than
. . . .^per cent, and less than . . . per cent, below the
guarantee, the customer is entitled to a . . . . per cent,
reduction in price of lamps represented by the lamps
tested, and the manufacturer to pay the cost of the test.

Should the average candle-hours, or area, fall below
the guarantee by more than .... percent, and less than
.... per cent., the customer is entitled to a .... per
cent, reduction in price of lamps, and the manufacturer
to pay the cost of the test.

The above percentage of reduction, or penalty, to be
continued in proportion until the customer obtains the

lamps (no charge), the manufacturer paying the cost of

the test.

Should the average candle-hours, or area, be at or
above the guarantee, the customer shall pay the cost of

the test.

As above provided, where tests are requested by the

customer, check should be sent to the bureau before
the test is made, covering the estimated cost of the test.

Although not an important point, I believe it would
greatly stimulate advance in quality of lamps, to the
benefit of both consumer and reputable manufacturers,
if every six months the average results of all tests made
on the product of different manufacturers were pub-
lished in the electrical journals, such results to separate
various economies, and placing in different classes

lamps of voltages from 45 to Go volts, and lamps from
100 to 125 volts; also separate results on any test which
might be made on lamps from 200 to 2-50 volts.

PAPERS TO BE READ AT THE CONVENTION.

I am happy to be able to submit the following list of

papers to be read at the convention, and the names of

the authors are a guarantee that the papers to be read
will be of a high order of merit. Some of the manu-
script is already in the hands of the secretary, and, de-
pending upon the assurance of the authors that their

manuscript will be forwarded at an early date, it is ex-
pected that printed copies of each of the papers will be
furnished members a reasonable time before the date of

the convention:
W. Worth Bean, St. Joseph & Fort Benton Railway

& Lighting company, "Municipal Lightiog
"

j. B. Cahoon, Elmira Municipal Improvement com-
pany, "Standardizing Prices for Incandescent Light
and Power."

C. L. Edgar, Boston Edison company, "Correct
Method for Charging for Product."
W. S. Jewell, Toledo Traction company, "Cost of

Delivery of Current from Station to Customer."
T. C. Martin, editor Electrical Engineer, "The

Daylight Work of Central Stations."

L. B. S tilwell, Cataract Construction company,
"Electrical Development at Niagara."

Professor Elihu Thomson, Lynn, Mass., "Recent
Progress in Arc Lighting."

J. G. White, White-Crosby company, "The Niagara
Power Transmission Line."

Professor Wilson, Electrical EngineeringDepartment,
McGill University, Montreal, andChas. A. Carus, mem-
ber Institute Electrical Engineers, New York and Lon-
don, "The Induction Factor, a New Basis of Dynamo
Calculation and Classification."

Arthur Wright, president Municipal Electrical As-
sociation, England, "The Profitable Extension of Cen-
tral Stations."

CORRESPONDENCE.

New York Notes.

New York, March 6.—Details of the terminal arrange-

ments for the electric cars on Brooklyn Bridge are given

by one of the daily papers, which has to admit that "the

trolley is coming to Manhattan Island, although strenu-

ous efforts have been made to prevent it." This terrible

event will take place when the Brooklyn trolley cars are

allowed to run over the bridge, as it is expected they

will be when the bridge trustees make up their minds on

the proposition now before them. Some people, it is

stated, have been wondering whether, when the Brook-

lyn cars cross the river, they will not seriously obstruct

the entrances to the bridge station, since they will have

to make a loop in passing from one roadway to the others

As at times there will be almost a continuous line of

cars, there is no doubt that they would prove a formid-

able obstruction if they were to run on the surface of

the roadways and pass through the first floor of the sta-

tion. But nothing of that kind has been contemplated

by the bridge trustees or by the experts employed to de-

termine the feasibility of operating elevated and surface

cars on the bridge. The plan is to have the trolley cars

leave the north roadway some distance east of the sta-

tion, and run on an ascending grade outside of the road-

way, and then over it, until they are nearly at the level

of the present railroad tracks in the station. The trol-

ley tracks will then encircle the station, passing at its west-

ern end clear above the elevated station and the switch-

ing tracks. On the south side they will descend to the same
height as on the north, and finally will reach the level

of the south roadway opposite the point where they left

the other. A number of sidings will be provided on both

sides of the station, at which the cars will be halted for

discharging and receiving passengers, and special stair-

ways from the gallery floor of the station will be pro-

vided for_ trolley car passengers. The plan does not

involve any encroachment on private property, as the

proposed additional structures will all be on bridge

land, except the loop, which will extend over Park Row.
The present station building will not be materially al-

tered, although extensions will be erected along the

sides. The trolley cars are expected to run at a speed
of seven miles an hour in crossing the bridge. The
speed of the cable cars is a little more than 10 miles an
hour. As the distance is about a mile and one-seventh,

perhaps four minutes' time will be gained by using the

regular trains; and, whichever way one travels, about
the same amount of stair-climbing will be required at the

New York terminus. In Brooklyn, however, the trolley

cars will run in and out on the stteet level. It is the

intention of the trolley companies to carry their passen-

gers across the bridge without any charge beyond the

five-cent fare, while arrangements will be made for pas-

sengers by the regular cars to pay the usual bridge

fare of 2% cents.

At the recent Stevens Institute celebration President

Morton drew attention to the need of a larger revenue as

essential for an adequate future development of the work
which had been so successfully carried on heretofore.

He presented on the same occasion to the trustees some
shares of stock likely to appreciate as the year progressed.

This suggestion has been acted upon by Mrs. E. A.

Stevens, widow of the founder of the institute, who has
transferred to the trustees two large lots and houses di-

rectly adjacent to the institute grounds, which, while

having at present a valuation of about $30,000, have a

prospective value much greater.

From Albany comes news that the finance committee
of the state Senate has reported favorably a bill direct-

ing George W. Aldridge, the superintendent of public

works, to provide a lighting plant to furnish light for the

state buildings in Albany, which is to be done in con-

nection with the completion of the capitol.

Another trolley railway accident due to lack of effi-

cient train-dispatching is reported. It was a ' 'head on"

collision on Wednesday morning between cars on the

electric railway that connects Fort Lee and Englewood.
Several persons were injured. It is a single-track road,

and two cars going in opposite directions met in the fog,

with the result to be expected. With a competent system

of dispatching trains the accident could not have hap-

pened. M. S.

Washington, D. C.

Washington, March 6.—The electrical decorations

of the ball room in the Pension building for the inaugural

ball were highly complimented by both the committee

and the visitors. Relays of workmen were engaged for

two weeks night and day. Over each of the three di-

visions of the court made by the famous big pillars, large

coronas, studded by hundreds of electric lights were sus-

pended. John R. Galloway of Washington had the con-

tract for putting in place the electric lights. There

were S.yoo ground glass incandescent lights and 50 arc

lights used in the room. On each of the 14S iron pillars

supporting the balconies of the court were placed 16

lights over a jacketing of yellow and white challie—

a

sort of "16 to 1" arrangement. At the west end of the

court, up above the second balcony, hung a large na-

tional flag, composed of red, white and blue incandes-

cent lamps, which by a switching arrangement gave the

effect of the waving of the genuine bunting. On the

south side of the court above the band balcony was an

electric decoration with the names "McKinley and Ho-
bart" on streamers in electric lamps, surmounted by a

shield of red, white and blue, topped by the American

eagle, all in lamps. At the east end of the court was

perhaps the most pleasing feature of the whole concep-

tion. A large balcony was constructed, reaching, 50

feet out into the court, to accommodate the orchestra.

This was beautifully draped in yellow and white, and a

large, deep arch was constructed entirely of yellow and

studded with electric lights.

The electrical display on the building at Thirteenth

street and Pennsylvania avenue eclipsed anything in

that line for inauguration week. The beautifully ar-

ranged lights attracted attention squares away, and a
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more lavish use of electricity for decorative purposes

has been seldom seen. It was prepared regardless of

expense by order of R. T. Warwick, one of the tenants

of the building. T. I. P.

PERSONAL.
Lyman J. Gage, the new secretary of the treasury, is

a stockholder in the Chicago Edison company.

H. H. Vreeland, president of the Metropolitan Trac-
tion company of New York, has been elected director

of the Long Island Railroad company.

Among the prominent Chicagoans who attended the

inauguration of President McKinley last week and upon
invitation remained in Washington to witness the in-

stallation of Lyman J.
Gage into the office oE secretary

of the treasury, was Samuel Insull, president of the Chi-

cago Edison company.

F. S. Marr, Philadelphia, Pa.; T. H. Brady, New
Britain, Conn.; T. Bibber, Boston, Mass.; F. P. Ken-
nedy, Fulton, N. Y.;_ A. J. Smith, Cleveland, Ohio; J.

H. Reid, Pittsburg, Pa.; H. B. Cutter, Philadelphia,

Pa., and E. L. Babcock, Cuyahoga Falls, Ohio, regis-

tered last week at the headquarters of the National Elec-

tric Light association, New York.

The Prince of Wales, president of the British Society

of Arts, presented to Professor D. E. Hughes, F. R. S.,

at Marlborough House, on February 16th, the Albert

medal, awarded him by the council of the society "in

recognition of the services he had rendered to arts,

manufactures and commerce by his numerous inven-

tions in electricity and magnetism, especially the print-

ing telegraph and microphone."

ELECTRIC LIGHTING.
Ogden avenue (Chicago) between Madison and Twelfth

streets is to be lighted by electricity. Assistant Com-
missioner of Public Works Moody has advertised for

bids for the work. Fifty arc lights will be required.

The work will be paid for by special assessment. This

is said to be the first instance in the city's history where

the electric lighting of a street has been paid for in that

way.

Bids were opened March 1st for the sale of electric

light bonds issued by the village of Bluffton, O . to

the amount of SS.ooo, bearing interest at six percent.

from March 1st, maturing in sums of S500 yearly, com-

mencing with 1 goo. The successful bidders were N. W.
Harris. & Co., Chicago, their premium being $722 50.

Plans and specifications have been prepared and ac

cepted by the council, and bids for the plant will be

opened April 1st.

TRADE NEWS.
The Orne Electric Construction company of Chicago

has just completed the electrical work in the new United

States branch postoffice located at the corner of Canal

and Jackson streets, Chicago. This, next to the main

office, is the largest postoffice in Chicago. All the fix-

tures are of special design, and the entire plant was
furnished and completed in 20 days.

The new multipolar Churchward dynamos and motors

for both direct and alternating current, manufactured

by the Excelsior Electric company of 115 Broadway,

New York, are described in a recent pamphlet. Slow

speed, sparkless commutation and low heat limit are

features claimed. The same company issues sheetlets

clearly describing its arc machines and arc lamps.

R. J.
Randolph is the well-known manager of the Chi-

cago office.

Daniel Hemingray of the Hemingray Glass company of

Covington, Ky., expresses himself as much pleased with

the prospects for business. "Present business, too," says

Mr. Hemingray, "with us is exceptionally good. They
talk of more or less dullness in trade, but I can't say we
feel it." As Mr. Hemingray is noted for his energetic

and aggressive methods and for never letting the grass

grow under his feet, it is not strange that his establish-

ment is kept busy.

The National Electric company of 15 Michigan street,

Cleveland, O , announces the opening of its establish-

ment for repair work and as an exchange for second-

hand electrical apparatus. The members of the firm

and the workmen are all said to be electrical men who
have been practically connected with the construction

and repairing of electrical apparatus for a number of

years, and it is guaranteed that the work will be put up

with the greatest care.

The American Rheostat company of Milwaukee has

secured the services of F. E. Herdman as general man-
ager. Mr. Herdman was until recently with the Crane

Elevator company of Chicago, and his ability as an

electrical engineer is well known. The American Rheo-

stat company is also moving into quarters considerably

larger than those formerly occupied, in order to keep up

with the demand for its output. It is about to place on

the market a complete and improved line of elevator

controllers, automatic pump starters, etc.

The removal of the headquarters of the American

Electric Telephone company from Kokomo to Chicago

will undoubtedly prove greatly-beneficial to the interests

of the company. Having recently secured the services

of H. C. Dodge, so well known through his aggressive

efforts for the Standard Telephone & Electric company

of Madison, Wis., as general manager of the company,

the business cannot but prosper. Mr. Dodge is a thor-
oughly experienced telephone man in every respect,

both technically and from a business standpoint. His
work for the Madison company is well known, and as be,
is now with a man of such recognized ability in the tele-

phone field as P. C. Burns, the friends of the organiza-
tion anticipate great things in the line of the company's
spring busines.

Carlisle & Finch, Cincinnati, O., manufacturers of

electrical novelties, report that they have sold several

thousands of the various electrical toys manufactured by
them, and that they have been compelled to run their

factory night and day to keep up with the demand. The
firm contemplates the production of other electrical

novelties, such as boats, fountains, pumps, etc., also
larger electric cars to run on straight track. Among the
other manufactures of this concern may be mentioned
focusing lamps and searchlights for all purposes, also
locomotive electric headlight apparatus. Perfection in

design and workmanship characterize all of the goods
turned out by this firm.

In the disastrous fire which entirely destroyed the

principal power house of the Union Traction com-
pany, Philadelphia, on the night of March 3d, there
were a number of I-T-E circuit breakers, as well as cir-

cuit breakers of other makes and types. While the en-
gines were still playing upon the flames, Charles Hewitt,
cbief electrician of the Union Traction company, placed
himself in communication with the Cutter Electrical &
Manufacturing company of Philadelphia and ordered,
for immediate delivery, 165 I-T-E circuit breakers. This
order was provisional upon prompt delivery, as required
by the Traction company. Inside of 24 hours 116 of

these circuit breakers were delivered to the Traction
company. It would seem that comment upon the merits

of the I-T-E circuit breaker, and the size of the Cutter
company's business, which would enable it to fill this

order (one of the largest ever placed at one time for cir-

cuit breakers) is unnecessary. The fact that standard
switchboard types were ordered made it possible for the

entire order, practically, to be filled out of stock.

The Bullock Electric Manufacturing company is the

name of the company heretofore known as the Card
Electric Motor & Dynamo company, Cincinnati, Ohio.
George Bullock is president and treasurer, and J. S.

Neave vice-president and secretary of the new company.
Both gentlemen have long held similar positions with
the Card company. The excellent reputation of the

apparatus manufactured by this company under its

former title will assure the favorable reception of the

new goods to be put on the market this season. Another
concern, the Bullock Electric company, in which Mr.
Bullock and General Eastern Agent Robert T. Lozier
are partners, has been organized to handle the sales de-

partment of the Bullock Electric Manufacturing com-
pany east of the Alleghanies. It is located in a band-
some suite of offices in the new St. Paul building. New
York city. The company will also have branch offices

in Boston and Philadelphia. The western representative

of the Bullock Electric Manufacturing company is A.

Shillinglaw, with offices at 623 Western Union building,

Chicago. Other agents are the following-named: St.

Louis Electrical Supply company, St. Louis; Wood &
Speed," Louisville, Ky. ; Thomas H. Smith, Denver,
Colo.; E. Darrow, Spokane, Wash., and Bergtheil &
Young, London, England.

BUSINESS.
The Ohio Brass company of Mansfield, Ohio, an-

nounces a full line of motor repair parts, car appliances

and supply parts for the equipping of summer electric

railway cars. The company has a complete stock of

electric railway supplies and makes prompt shipments.

The Shawmut Fuse Wire company of 93 Federal

street, Boston, says of its new patented 500 volt quick-

break switch that it is the only one on the market meet-

ing the new specifications of the city of Boston, and the

only one approved by the underwriters of New England.

Every mechanic and manufacturer is interested in

anti-friction bearings, and in consequence the pamphlet
of the Ball Bearing company of Boston, describing its

ball and roller bearings for machine construction and
line shafting, is of wide interest. The little book gives

a list of customers and flattering testimonials.

The celebrated Hornsby-Akroyd oil engine is made
in the United States by the De La Vergne Re-
frigerating Machine company of New York. This is a

very well-known engine, and several thousand are in suc-

cessful operation in all parts of the world. The De La
Vergne company will send information on application.

The owner of the Paul O. Stensland building of Chi-

cago has increased the electric plant by the addition of

a direct-connected engine and dynamo, the engine being

furnished by the Ball Engine company, Erie, Pa., and
thedynamoby the Jenny Electric company, Indianapolis.

This is the third direct-connected outfit furnished by the

same companies in this building.

The Burt Manufacturing company of Akron, Ohio,

claims to be the largest manufacturer of oil filters in the

world. Its Cross filter is highly spoken of, and a little

book of testimonials from prominent users is issued to

present fac-similes of -commendatory letters. It is said

that this filter is used in every state in the Union and in

Canada, England, Russia, China, Japan, South Africa,

Australia, India and -South America.

The Electric Appliance company is just distributing

to the trade a catalogue describing a complete line of

Anchor snap switches. This is probably the most com-
plete catalogue of snap switches that has been pub-

lished, and includes a number of new applications of the
snap switch; also a complete line of dial or indicating
switches. The Electric Appliance company has pre-
pared a special trade discount sheet for this catalogue,
which quotes up-to-date prices on the goods listed. It

will be glad to receive inquiries for the catalogue.

Friends of E. L. French, until recently electrical
engineer and superintendent of the Missouri Telephone
Manufacturing company, St. Louis, will be interested to

know that he has accepted a position with the American
Electric Telephone company of Kokomo, Ind. As this

company, however, has recently opened a Chicago office,

Mr. French's headquarters will be in Chicago. Mr.
French has had an extensiveexperience, and his extended
knowledge of the telephone business, to say nothing of
his host of friends, will undoubtedly prove a valuable
acquisition to the American company. Mr. French
combines a technical experience with social qualities
that fit him to make success as a man of business.

A full line of direct current dynamos and motors for
electric lighting and power transmission is shown by the
Crescent Electric Machine company of 643-647 Kent
avenue, Brooklyn, iu its new catalogue. The machines
are generously proportioned and substantially constructed
and adapted to withstand severe service. For genera-
tors smaller than 10 kilowatts and for motors below 20
horse power moderate speed the company uses a two-
pole type of machine, and the larger generators and
motors are of the four-pole type. It also makes four-
pole motors of 15 horse power capacity for customers
who require this style. The generators are built for

direct or belt connection. Users speak in flattering

terms of these machines.

The Bossert Electric Construction company of Utica,
N. Y., has so much work that it is about to build a new
and much larger plant. The company established itself

at 40 Broadway and put in heavy machinery. So popu-
lar has its product proved that it is now obliged to en-
large its plant. The company manufactures its well-

known wall outlet and switch boxes and also steel-clad,

slate lined panel and junction boxes and switchboard.
The great merit of these boxes lies in the fact that they
are drawn out of steel and are therefore an improvement
over boxes of cast-iron, although they are made more
rapidly. They are covered by patents. The new plant

will consist of four buildings, and the company will be
enabled to largely increase its output.

The Metropolitan Electric company of Chicago has
been given the western agency for the full line of ad-
justable incandescent lamp holders made by White &
Co. of Worcester, Mass. These holders are especially

adapted for factory, mill and machine-shop work, where
the operator must have good light. They are simple in

construction, strong and durable, and do their work per-

fectly; are made in various forms, to suit all classes of

work. They allow the lamp to be shifted, and no atten-

tion need be paid to the fastenings or joints, as they are
constructed so as to be adjustable to every conceivable
position. R. Hoe & Co., New York; Washburn & Moen
Manufacturing company, Worcester; Westinghouse Ma-
chine company, Pittsburg, and the Wagner Palace Car
company are among the users of these holders.

A representative of the Western Electrician re-

cently visited Sandusky, O., and called at the works of

the Partridge Carbon company. He found this concern
busy filling orders. This institution is eminently fitted

to turnout the highest class carbon goods and to do this

in every way to the benefit of the consumer. Mr. Part-
ridge, after whom the concern is named, is one of the
oldest carbon manufacturers in this country; and
foreigners, too, can testify to his high degree of skill in

the art. In fact it has been said if "Partridge can't

make a carbon no one can." With Mr. Partridge, there-

fore, at the technical and manufacturing end of the con-
cern, and at the helm of the business end a man as ener-
getic and aggressive as Manager J. S. Speer, it is no
wonder that the Partridge company has built up such a
fine business. The brush of the Partridge company
has peculiar merits and is one now thoroughly appre-
ciated by the largest railways in this country.

The American Electric Telephone company, accord-
ing to all reports, is doing a most satisfactory business
and one over which it should feel great satisfaction. Gen-
eral Manager H. C. Dodge, who until recently was man-
ager of the Standard Telephone company of Madison,
Wis., has recently allied himself with President P. C.
Burns of the American company, and there has also

been an acquisition to the company's staff of skilled men
in the person of E. L. French, who, uniill accepting this

position, was electrical engineer and superintendent of

the Missouri Telephone Manufacturing company of St.

Louis. The general offices of the American Telephone
company are now in the Springer building, 171-173
South Canal street, Chicago. The main factory of the
company is located in Chicago, also in the Springer
building, but a branch factory is still busy at Kokomo.
The Kokomo branch, which is the original factory, will
continue to be run at Kokomo; in fact, the Chicago fac-

tory is practically an extension of the company's manu-
facturing plant. President P. C. Burns will have his

headquarters at the Chicago office. It is not finally de-
cided, but the company will, in all probability, take a

suite of offices somewhere in the neighborhood of the
Postoffice Square, Chicago, in order to facilitate business.

In these offices in all probability will be a full line of tele-

phone apparatus for exhibition purposes. Paul Bossart,

who has been identified with the company for the last

year and a half, will be installed as secretary under the

new arrangements, with headquarters at the Chicago
-city office.
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ILLUSTRATED ELECTRICAL PATENT RECORD.

577.S53- Trolley Pole Controller. Louis M. Halsey,

'Brooklyn, N. Y. Application filed July 20, 1896.

The trolley pole, jaws and trolley wheel therein, with the

shaft having the shoulders, the rods and heads matching to

the shoulders the loop on one of the heads and the lip on

the other, and a supporting spring for each.

577, S64. Alternating Current Arc Lamp. Edward R.
'

Knbwles, Brooklyn, N. Y. Application filed August

19, 1S96.

An arc-starting mechanism for alternating current arc

lamps employs means for holding the carbons in contact for

a sufficient time to heat the carbons to maintain the normal

arc, with means for thereafter slowly separating the car-

bons to establish the arc.

577,872. Electrical Car Lighting. Morris Moskowitz,

Newark, N. J.
Application filed December 23,

1S96.

On a car-wheel axle and truck frame a dynamo is placed

with a pulley wheel on the car-wheel axle, a bracket on the

frame, a swinging bearing plate on the bracket, a shaft, a

pulley wheel on the shaft, and a belt passing over the upper
surface of the pulley wheel on the car-wheel axle, the

pulley wheel on the car-wheel axle being adapted to be re-

moved without moving the belt. .

NO. 578,107.

577- 8S5. Electric Railway. Courtland Skinner, Chi-

cago, 111. Application filed May 27, 1895.

There is the combination with a normally insulated un-
* derground wire, a car, a motor carried thereby and col-

lector thorefor, of a normally depressed and insulated
circuit-closing bolt movable bodily, vertically, and consist-

ing of a central metallic bolt, and insulating material cover-
ing the same between its exposed ends, the bolt when
raised by the collector closing the circuit between the wire
and a motor.

577.911. Automatic Telephone Call Device. Edward
P. Boland, New York, N. Y. Application filed

April 6, 1896.
An automatic device comprising a box or casing is de-

scribed, in which is placed a passage for coin, a pivotally
supported receptacle which is adapted to receive the coin
and to eject the same, a spring onto which the coin is

adapted to roll, and another spring with which the first

named spring is adapted to be brought in contact by the
coin, and a battery or other suitable source of electrical

supply which is in circuit with the springs and the central
station.

577.912. Electric Railway. Samuel G. Brosius, Balti-

more, Md., and William B. Upton and Joseph Col-

vin, Washington, D. C. Application filed Febru-
ary 25, 1S96.

A car is provided with a propelling motor, positive and
negative conductor rails for the electric current, a plow
connected to the car adapted to carry the electric current
to and from the motor for propelling the car, and provided
on each side with a shoe adapted to move in contact with
the conductor rails, and insulated shoe boxes in which the
shoes are located.

577.920. Telephone Call Register. William A. Heck-
ard and Dora Ogden, Columbus, Ind. Application
filed June 8, 1S96.

A shaft forms part of an open electric circuit; a series of
contact wheels is secured to the shaft, each of the contact
wheels being provided with a series of contact points; a
terminal also forms a part of the open circuit; means are
provided for causing the terminal to engage with the series
of contact-points upon anyone of the contact wheels ;an elec-
tric motor is connected with the shaft; a terminal forms a
part ot the open motor circuit; a lever also forms a part of
the motor circuit, while there are means operated by the
movement of the first-mentioned terminal for causing the
lever to engage the last-mentioned terminal, and thereby
close the motor circuit, a cam secured to the shaft and
adapted to engage the lever, the cam operating during a
portion of its revolution to hold the motor circuit closed,
and also operating to open the motor circuit.

577,921. Trolley Catcher. Thomas Holaban, Roches-
ter, N. Y. Application filed July n, 1896;
The combination, with the trolley arm, of a section hinged

thereto to turn upward, a spring for forcing the same up-
ward; and two cords connected at one end to a pendant of
the hinged section, and at the other end one with a winding
apparatus for drawing the trolley down, and the other with
a disengaging device that operates the locking devices of
the winding apparatus.

577.949- Danger Signal. Daniel A. Gordon and Ben-
jamin B. Weir, Cassopolis, Mich. Application filed
August 29. 1895.
The chief features are the -track-supporting framework,

the movable suspended signals, the electric circuit includ-
ing an alarm and the signal-operating mechanism, a circuit
break in the circuit and a lever mounted in the framework
and connected with the circuit-break.

577,95°- Double Pole Reversing Soap Switch. Her-
mann A. Gorn, New York, N. Y. Application riled
August 6, 1S94.

Oppositely arranged removable plates support circuit ter
nitnals and intermediate contact blocks, with insulating
material interposed between the contact blocks.

Issued March 2, iSgy. ~

57S,oo6. Table Telephone Apparatus. Lars M. Erics-

son, Stockholm, Sweden. Application filed October

27, 1896.

-. One claim is for the combination of the rotary core, the
pole-pieces and the magnets of horseshoe shape extending
downwardly from opposite ends of the pole-pieces to form
the supporting feet.

578,016. Commutator Brush. Jesse F. Kester and
Fisher C. Atherton, Buffalo, N. Y. Application

filed June 16, 1896.

A corrugated core and a wire gauze covering surrounding
the core.

578.069. Electric Motor. Harry A. Stock, Millers-

burg. Pa. Application filed April 15, 1896.

This is an alternating current motor, all of whose field

poles are at any instant of the same sign, in combination
• with two sets of armature poles which at any given instant

are of opposite signs, and coils wound on all of the poles
connected to a source of alternating current.

578.070. Electrode. Albert E. Woolf, New York,

N. Y. Application filed January 13, 1S96.

An electrode for electrolysis of saline solutions is de-

scribed, consisting of an exposed thin plate of metal or
metals of the platinum group, the plate being compara-
tively long from end to end, and narrow from its inner at-

tached edge to its outer free edge, a connected conducting
plate of base metal, the platinum compound plate being at-

tached at its long edge to a similar edge of the conducting
plate, and having a long free edge and a coaling of insulat-

ing material applied to the surface of the conducting plate

to the joint at the attached edges of the plate and to the

ends of che platinum plate to prevent the corrosive action

of gases and give greater strength and rigidity to the elec-

trode.

578,077. Testing Apparatus for Electric Automatic

Systems. Charles Burgher, Newton, Mass. Ap-
plication filed December 17, 1S96.

Principal parts of this mechanism are a recording sur-

face, a stylus or marking device co-operating therewith, an
electro-magnet to operate the stylus, a plurality of circuit

controllers normally closed and forming part of the circuits

to be tested, a circuit-terminal co-operating with the mov-
able members of the circuit controllers, an electro- magnet
connected in circuit with the terminal and governing the
operation of the registering magnet, and means to operate
the movable members of the circuit controllers,

578,079. Convertible Signal Lamp. Charles H. Dres-

sel, New York, N. V. Application filed June 20,

1S95.

The combination of the lamp body having at its top a
ring surrounding an opening into the lamp body and formed
with perforations in its lower part, such ring being con-
structed to serve as a supporting-bearing above such per-
forations, and a removable and replaceable closing cap
carrying an electric lamp adapted to fit and be supported
upon the bearing portion of the ring.

578,107. Electric Lamp. Milton M. Kohn, Chicago,

111. Application filed December 4, 1895.

In an electric lamp there is the combination, with a case
to contain a battery, of a cap detachably fitted over the top
of the case, contact-pieces connected to the positive and
negative elements, and mounted upon an insulating plate
which forms a seal for the battery, contacts mounted upon
the detachable cap and electrically engaged with the con-
tacts upon the seal-plate when the cap is fitted upon the
case, and a hand-operated switch pivoted upon the cap to

cut the lamp into and out of circuit.

578.113. Message Recording Instrument. Bernice J.

Noyes, Boston', Mass. Application filed June 25,

1896.

In a message recording instrument adapted to be con-
nected with and operated by several signaling circuits

there is the combination of time-printing indicators and a
platen, a paper-feeding device for feeding a strip of paper
between them, elecLro-magnetically operated marking de-
vices, one for each circuit connected with the instrument
located close to the time-printing indicators for recording a
message on the moving strip of paper, a motor mechanism
for operating the paper-feeding device, a starting magnet
for releasing it common to all the circuits, a cam secured
to one of the shafts of said motor mechanism, and a lever
actuated by it bearing the platen.

578.114. Electric Signaling Apparatus. Bernice J.

Noyes, Boston, Mass. Application filed July 11,

no. 578,114.

This arrangement includes a main signaling circuit,
signal transmitting devices for operating the circuit adapted
to transmit a differentiating impulse with some signals and
not others, and a signal receiving instrument for receiving
all the signals, combined with an auxiliary circuit, a signal
receiving instrument operated by it, an automatic switch
for controlling the operative condition of the auxiliary cir-

cuit; means for operating the switch controlled by the dif-
ferentiating impulses, a restoring device for the switch,
and means for operating the auxiliary circuit operated by
the main signaling circuit.

578,115. Electric Signaling Apparatus. Bernice J.
Noyes, Boston, Mass. Application filed July 21,

1S96.

There are a number of main signaling circuits, signal
transmitting devices for operating them adapted to trans-
mit signal impulses of short and long duration, and a mes-
sage recording instrument for receiving all the circuits
having a paper-moving train and paper-marking devices,
combined with an auxiliary circuit, a signal receiving instru-

ment operated by it, a number of circuit-closing switches,
for the auxiliary circuit, independent operating devices
therefor operated by the paper-moving train which require
for their operation a long interval of time to be operated
by the impulse of long duration only, restoring devices for

the switches, and a number of circuit operating devices for

the auxiliary circuit -corresponding to and operated by the
main signaling circuit.

578,122. Combined Telephone and Annunciator Sys-

tem. James R. Strong, New York, N. Y. Appli-

cation filed July 31, 1896.

A switch is described, having a series of yielding contact
arms and a corresponding series of stationary contacts with
circuit connections running to independent calling circuits,

and an annunciator provided with an independent drop for

each pair of such contacts, in combination with controlling
mechanism having movement over the yielding contacts
and provided with an indicator adapted to indicate the
number of the circuit to be controlled or affected.

578,126. Telegraphy. Roderick H. Weiny, Arlington,

N. J. Application filed September 4, 1896.

An automatic transmitter is provided with a conducting
transmitting arm and a straight, stiff spring adapted to

make mechanical contact with the embossments of a trans-
mitting fillet, in combination with an arm adapted to act as
a guide for the transmitting fillet, the arm being provided
with a downward or angular inclination at one side of the
conducting transmitting arm, whereby the embossments
after carrying the movable arm to the extreme limit of its

stroke are released as'tbe fillet is drawn forward.

578,139. Electric Switch. William W. Doty, New
York, and James A. MacKnight, Mount Vernon,
N. Y. Application filed July 1, 1896.
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There are a pair of solenoids, bell-crank levers operated
thereby and adapted to shift the switch-point, an automatic
switch for controlling the current passing to the respective
solenoid, and means for sending a current to the switch.

170. Annealing Apparatus. Charles P. Turner,

New York, N. Y. Application filed February 8,

1896.

This apparatus comprises a wire-feeding device, contact-
plates over which the wire is fed, the contact-plates being
connected with an electric current generator, and means
for subjecting the wire successively to the action of water,
dilute acid and water alter passing over the contact-plates,
whereby the wire is cooled and scaled, pickled and the acid
washed from the surface thereof.

,171. Electrolytical Apparatus. Charles P. Turner,
New York, N. Y. Application filed February 8,

1896.

An electrolytical apparatus is provided with an anode,
consisting of a non-conducting receptacle coated with an
anti-corrosive substance and provided with an outer coat-
ing of a conducting material, and means for connecting the
outer coating with the positive pole of a source of elec-

trical supply.

, 182. Apparatus for Regulating and Modifying Elec-

tric Circuits. Gustav F. C. Adam, Hanover, Ger-
many. Application filed July 7, 1896.

In a switch for electric motor cars the combination is

claimed with the switch-drums of the dog on the drum,
the pawl fixed on the dog, the neck on the drum provided
with recesses, the fixed support, the spring pawl on the
same, the cord and spring.

233. Electric Arc Lamp. Anton Guendel, New
York, N. Y. Application filed July 7, i8g6.

There is one claim, which is here appended : In an elec-
tric arc lamp, a rotating shaft on a ba^e-plate, two simul-
taneously rotating gear wheels or friction rollers with dif-

ferent diameters having their outer peripheries beveled
and being attached to the said shaft, and two ratchet or
friction bars guided in casings attached to the base-plate,
and having their contact edges beveled to correspond with -

the bevels of the gear-wheels or friction rollers, one of the
bars being engaged by one gear-wheel or friction roller,

and the other one by the second gear-wheel or friction
roller, in combination with carbon-holding brackets at-

tached to the said ratchet bars.

266. Oil, Gas, or Like Engine. Walter Row-
botham, Birmingham, England. Application filed

April 30, 1S96.

Electrodes are arranged to pass a silent electric dis-

charge through the explosive mixture in the cylinder or
chamber.

578,275. Electric Circuit. John S. Stone, Boston,
Mass. Application filed September 10, 1896.

An electric conductor consisting of a conducting core
provided with a longitudinally discontinuous paramagnetic
sheath conductively separated from the conducting core.

280. Dynamo-electric Machine and Electric Motor.
Charles P. Turner, New York, N. Y. Application

filed November 25, 1895.

A field magnet for dynamos and electric motors is formed
of commercial wrought or cast-iron, with a facing of pure
iron on the surfaces which adjoin the armature.

578,298. Train Controlling Device. Christopher A.

Shea, Milton, Mass. Application filed October 14,

1896.

The combination is described of a closed train circuit,

consisting of a battery, a resistance, an electro-magnetic
mechanism operated by an increase or a decrease of cur-
rent, a track circuit consisting of the rails of the track, a

resistance connected thereto, and a contact rail connected
to one of the track rails, and a contact arm carried by the
train and adapted to cut in the track circuit through the
train circuit.

578,304. Electric Rail Bond. Budd J. Jones, Chicago,
111. Application filed April 29, 1896.

This device is a loop-shaped body portion formed of a
series of strands or bars arranged side by side, so as to

have lateral compactness, and rivet studs secured by cast-

ing or otherwise to the ends of such body portion, and af1

ranged to project laterally therefrom.

578

578,:
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Electrolytic Equipment at the Univer-
sity of Wisconsin.

In a recent article from the pen of W. B. Rankine a

list of the contracts for power made by the Niagara

Falls Power company up to November, 1896, appeared.

From the figures there given the interesting and some-

what surprising fact is shown that of the 25,625 horse

power contracted for, 12,425 horsepower, or nearly one-

half, is to be used in chem-

ical industries, and, after

subtracting 7,200 hydrau-

lic horse power to be de-

livered to Niagara Falls

Paper company, from the

25,625 horse power total,

we have 18,425 electrical

horse power contracted

for, two-thirds of which is

to be used in bringing

about chemical changes.

If this in any way indi-

cates the manner of utiliz-

ing the at present unde-

veloped water powers of

this country it is also an

indication of the large field

of industry which will

thereby be •opened up

—

that of allied electrical

and chemical engineering.

It shows that while me-

chanical and electrical en-

gineering go hand in hand, chemical

engineering also joins hands with

them in utilizing energy for industrial

purposes.

It is an unfortunate (act that elec-

trical engineers have devoted little

time and attention to chemical ques-

tions, and that chemists have been

equally negligent of the technical

side of electrical engineering, and as

a result the former have been telling

of the disinfecting properties of elec-

trolyzed salt water and the latter

persist in describing an electric cur-

rent as having a pressure of so many

Smee cells and a quantity of so many

volumes of gas liberated per second.

The University of Wisconsin has taken what

seems to be the initiative among the engineering

schools of this country in meeting this demand

for electro-chemical and electro-metallurgical

training. With this aim in view the usual elec-

trical engineering subjects are supplemented by

the following courses:

Primary and secondary batteries and their

construction, operation and commercial use; elec-

trolysis and electro-metallurgy, with their appli-

cation to treatment of ores, separation and refin-

ing and electroplating of metals.

In the Department of Physical Chemistry,

lectures and special instruction are given on

chemical energy, thermal chemistry, electro-

chemistry, with special attention to the theory

of electrolytic dissociation, conductivity of elec-

trolytes, electrolysis, primary and secondary batteries.

In addition, the regular and advanced courses in inor-

ganic and organic chemistry and well equipped chem-

ical and assay laboratories are open to students.

The electrolytic laboratory occupies a large room on

the second floor of the machinery building and an ad-

ditional room for the grinding and polishing machinery.

The electrical energy is obtained from the dynamo room,

in which there are about 15 generators of different types

and outputs. (See Western Electrician of August 22,

1896.) The 24 circuit switchboard shown at the right

in Fig. 1 is connected by several sets of wires to a 200

terminal board of similar construction in the dynamo

room. From this board the current may readily be con-

ducted to the different parts of the laboratory as desired.

A five horse power no volt motor-generator which trans-

forms down to six volts for the electrolysis vats, eight

38-gallon enameled iron vats with rheostats, two lead-

lined tanks for running water, two steam-heated iron

tanks for hot water and lye, with chemical supplies,

comprise the equipment for the electro-deposition

Fig.

ing water. At the left a Borchers apparatus for the

electrolysis of melted substances is shown. A carbon

rod encased in a porcelain cylinder serves as anode,

while the iron crucible serves as cathode. The heat for

melting the substance is applied by means of a Perrot

furnace and Fletcher burner. The apparatus is de-

signed for a current of about 50 amperes and intended

for the separation of such metals as magnesium, lith-

ium, etc., from the double chlorides. The other,

a Borchers apparatus for the electrolysis of

electro-thermally melted substances, is con-

structed for currents of from 100 to 150 amperes,

and is available for use in the separation of

the melted oxide of aluminum. A full assort-

ment of standard resistances and electrical meas-

uring instruments completes the equipment.

In the Physical Chemistry Laboratory is

found especially designed apparatus for the meas-

urement of electrolyte resistances, electromotive

force and for experimental investigation in

electro-chemical lines.

The work outlined for the regular electrical

engineering student consists in the studies us-

ually included under the head of electrical

engineering, and, besides, primary and second-

ary batteries and electrolysis and

electro- metallurgy. The laboratory

work in connection with the class

work consists in making measure-

ments of electromotive force, inter-

nal resistance and polarization, and

efficiency and comparative tests of

the principal forms of primary and

storage cells on the market. In-

struction is given in the setting up

and use of primary batteries, in the

manufacture, forming and care of

storage battery plates, and in the

m?nufacture of cells to be used for

standards of electromo-

tive force. A practical

knowledge of electro-plat-

ing with such metals as

copper, nickel, brass and

silver may be obtained,

also of the purification

and separation of metals.

In addition to such re-

quired work, elective

studies may be taken in

physical chemistry, the

theory of electro-chemi-

cal action and in special

investigation. Among such

investigations that< have

been carried on are the

electrolytic action of the

leakage currents of rail-

way and lighting circuits

upon iron and lead pipes,

the electrolytic separa-

tion of lead and silver

from carbonated ores,

and the cost of decom-

position of soluble chlor-

Taken altogether, these

features of the electrical work at the University of Wis-

consin may be expected to yield still more valuable re-

sults in the important field of electro-chemistry.

Fig. Grinding andElectric Furnaces and Switchboard. Fig. 2. Electroplating Rooi
Polishing Lathes.

ELECTROLYTIC EQUIPMENT AT THE UNIVERSITY OF WISCONSIN.

of metals (Fig. 2). Two polishing lathes (Fig. 3), run by ides by the electric current

a no-volt motor, and the necessary wheels and buffs

furnish the means for grinding, polishing and burnish-

ing.

Fig. 1 shows switchboard and electric furnaces.

The latter, three in number, are available for investi-

gation involving the use of the high heat of the electric

arc and the electrolysis of compounds fused by the heat

of the electric current or by heat externally applied.

The one in the middle is a Moissan furnace and large

magnet for directing the arc which is maintained by a

current of 100 amperes at from 40 to 60 volts. The

electrodes are kept from excessive heating by circulat-

O. the Drollery of the English Wits!

[From Electricity, London.]

A Blackburn electrician, Mr. Thomas Barton, who

has just erected a telegraph line at Larne, writes com-

plaining of the youths of the north of Ireland practicing

marksmanship on his porcelain insulators, no fewer than

50 of which have been smashed in the course of a fe%v

weeks. These, I suppose, may be looked upon as his

poor-slain insulators.
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The Munsell Family Telephone Ex-
change at Hiawatha, Kan.

In the small telephone exchange at Hiawatha, Kan.,

herewith illustrated, C. H. Munsell is proprietor and

manager, Misses Lulu and Pearl Munsell are the opera-

tors and Master Frank E. Munsell bears the title of

lineman. The enterprise is thus a purely family affair;

there are no stockholders, and every member of the

operating staff is shown in the picture representing one

of the rooms of the family residence, in which the ex-

change is located. The other picture shows the build-

ing in which the Munsell family lives and which houses

the telephone exchange in consequence.

The division of labor by which the members of one

THE MUNSELL FAMILY TELEPHONE EXCHANGE AT HIA-

WATHA, KANSAS. LOCATION OF THE EXCHANGE.

family easily carry on the business of a small exchange

illustrates one of the possibilities of the independent

telephone business. All the expenditure chargeable to

salary account, as well as the profit, is kept in the fam-

ily, and this, in a town of 4,000 inhabitants, like Hia-

watha, amounts to quite a comforable income.

This little exchange also illustrates the fact that the

independent telephone business requires no especial

training; any intelligent man having business experience

and good judgment may well make a success of it if he

can secure a favorable opening and the confidence of -

those to whom he must look for patronage. Up to the

age of 40 Mr. Munsell was engaged in the harness busi-

ness and had had no experience in telephone work; but

he has, nevertheless, with but a small cash capital, built

up a successful telephone business in a year and a half.

He secured a franchise in Hiawatha, and began opera-

tions in September, 1895, with 50 customers promised.

The exchange was opened January 1, 1896, with S3 sub-

scribers on the list. The service was satisfactory, and

additional switchboard capacity was soon needed. There

are now 125 subscribers connected with the exchange,

and new ones are being added every month. Mr. Mun

THE MUNSELL FAMILY TELEPHONE EXCHANGE AT HIA-
WATHA, KANSAS.—OFFICE, SWITCHBOARD AND

OPERATING FORCE.

sell is well liked by the people of the town, who take

pride in the exchange located among them.

It is said that the plant and business established by
Mr. Munsell's energy and enterprise are now worth over

$6,000. It should be stated, also, that the entire equip-

ment—instruments, switchboards, poles, wires and all

—

was supplied by the D. A. Kusel Telephone Manu-
facturing company of St. Louis.

New Telephone Publication.
The growing importance of the telephone industry is

made evident by the publication of a monthly paper de-
voted exclusively to the interest of that branch of the art.

The Telephone of Chicago, which, has just made its ap-
pearance, is a creditable publication, and, judging from
he first number, promises to be an important factor in

the telephone field. Like the Western Electrician,

the Telephone is on the right side of the controversy in

which- the Bell interests and the independent com-

panies are engaged. The new journal will be con-

ducted by men who are well known in the telephone

field. James E. Keelyn, president of the Western Tele-

phone Construction company, and Kempster B. Miller,

chief of the engineering department of the same com-

pany, are the publishers of the journal. William R.

Mackrille is the editor.

Hand-pressure Electric Drill in Ship-
building.

The advantages of using electric drills in building

modern steel ships are generally recognized. A recent

instance of the use of electrically operated hand-drills

for this work is mentioned by the Electrical Reviezu of

London, from which the accompanying illustration is

reproduced. The Review says:

When Messrs. Yarrow & Co. were building the Ar-

gentine torpedo-boat destroyers Santa Fe, Entre Rios

and others, they made use of Siemens Bros.' interesting

hand-drill. The great feature about this drill is that it

can be readily carried about by a workman, and may be
used in any other position than that shown in the illus-

tration by-means of suitable slings. The drill spindle

is driven through reducing gear by an electric motor,

the current to which is supplied through aflexible cable,

so that the drill may be at a considerable distance from
the source of power. The whole drill is self-contained,

C^3??^

HAND-PRESSURE ELECTRIC DRILL IN SHIPBUILDING:

and is fitted with a cut-out and switch. To avoid any in-

jurious shock on the termination of drilling, the end of

the drill is fitted with an india-rubber cushion.

The drill illustrated will bore holes up to y'% inch in

diameter, and weighs 46 pounds; the drill spindle runs
at about 300 revolutions per minute; the motor takes a

current of two amperes at a pressure of no volts, equal

to a third of a horse power.
From experience it has been found that while eight

holes per hour can be drilled by hand, 35 holes can be
drilled in the same time with the electrically driven

drill.

a helpless community until it is to-day more oppressive
on the community than any trust in the nation. It was
organized in 18S0 with a capital stock of $7, 350,000, and
it has not only paid enormous dividends on the original

capital invested, but it has watered its stock so that a
year or two ago it applied to the Legislature for an in-

crease of $50,000,000. The actual earnings of the com-
pany can in no degree be gauged by the dividends de-

clared. The earnings are paid over in royalties to the

Bell company, and if the royalties levied on the branch
company for the use of patents is not sufficient to eat up

.. the earnings a new patent^is declared necessary for the

betterment of the service, of course.
In the town of Stoughton, only a few miles away from

Boston, the business men of the community, exasperated
over the exorbitant charges of the New England, and the

poor service they were getting, organized a telephone
company of their own about six monthsago. This com-
pany has about 100 subscribers to-day. It does not use

Anti-Bell Telephone Agitation in Mas-
sachusetts.

Reference has heretofore been made in this journal to

the several bills before the Massachusetts Legislature to

secure relief from telephone monopoly. The bills are ^

in charge of Representative P. J. Kennedy, and he is

making a vigorous fight. This is what he said at a re-

cent meeting of the committee having the matter in

charge:

Not only has the New England company no compe-
tition, but it is subject to no restriction as regards the
character of its service. It is not so with the railroad
corporations of the state. The state very properly sees
to it that the interests of the traveling public are well
protected; we have a board of railroad commissioners
whose duty it is to regulate railroad fares, and also to

see that suitable accommodations are provided; so we
have a board of gas and electric light commissioners to

regulate the charges and the service of gas companies.
Why should not the state exercise a control over the
telephone business?
The Bell Telephone company is a huge octopus. It

has fattened on the exorbitant taxes that it has levied on

FIG. I. AN IMPROVED AUTOMATIC INTERRUPTER FOR IN-

DUCTION COILS.

the patents of the Bell company, but nevertheless fur-

nishes an excellent service at the rate of $1.50 per month
for offices and %i for residences. The New England
company charges $6 per month in the same town for

service that is no better. The people of Stoughton
should be protected and the people in every city and
town in the state as well by. authorizing bona fide com-
peting companies to connect with the wires of the New
England company, so that subscribers of the one may
hold conversation with subscribers of the other.

An Improved Automatic Interrupter for
Induction Coils. 1

By H. Lyman Sayen and Elmer G. Willyoung.

For a number of months we have been engaged in the

systematic development of induction coils, with particu-

lar reference to their use in practical X-ray work. The
requirements which must be met in such apparatus are

vastly more severe than those which have belonged to

induction coils as heretofore made. Up to the time of

Prof. Rontgen's discovery coils have been used only for

occasional demonstration in academic class-rooms and
occasionally for certain scientific investigations, as, for

example, in spectroscopic analysis. Under these con-

ditions a great many inconveniences could be put up
with without difficulty. The strains put upon the coils

lasted but for a short time, and occasional sticking of

FIG. 2. AN IMPROVED AUTOMATIC INTERRUPTER FOR IN-

DUCTION COILS.

the vibrator or excessive burning of the contact points

during the brief period of the coil's action were per-

missible. Now, when coils must be run for an hour or
two continuously, and, further, must be run by a class

of users whose training in physics and the use of physi-

cal apparatus is exceedingly meagre, it is obvious that

all these small details must be greatly perfected. A
number of the improvements which we have made we
have presented to you in previous papers. We wish to-

night to bring before you a new form of automatic
interrupter which possesses, in our opinion, many
advantages over other forms of interrupters, and which
in some respects, we believe, is unique.

In Fig. 1 we illustrate in diagram the well-known
Apps vibrator, which is, perhaps, as largely used all

over the world as any form of vibrator thus far devised,

and which in its construction and operation is typical of

the majority of known forms of vibrators. In action,

1. Read before the electrical" section of the Franklin Institute,
.Philadelphia, January 26, 1S97.
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the hammer-head is attracted by the iron core, thus
breaking the contacts Baud C. The head A immediately
flies back by virtue of the resiliency of the spring D,
thus again closing the contacts £ and C and allowing
the process to be repeated. The tension of the spring
may be varied by means of the lower adjusting screw /*

which, however, it will be observed, applies the force

in a manner mechanically undesirable. But the chief

defect in this type of vibrator is the defective principle

involved. We see that the circuit is closed by the com-
ing together of the points /> and C. In breaking the
circuit, we require, theoretically, great suddenness, but
this we are obviously unable to get since the hammer-
head is at rest and requires a very appreciable time to

attain any great velocity of movement, while the current
is reduced nearly to its zero value by the first infinitesi-

mal movement of the contact point, thus correspond-
ingly reducing the magnetic pull. Furthermore, the
violent blow given to the one contact point by the other
throws the spring into a.condition of forced vibration,

which entails consequent irregular breaking and corre-

sponding irregular discharge in the secondary.
Turning now to Fig. 2, we see thai the plan of inter-

rupter is entirely different from that just described.

The spring G is supported at its lower extremity, just as

with the Apps vibrator, but is otherwise entirely free.

Surrounding the spring, near the hammer-head, is a yoke
H, rigidly attached to a stiff casting I, which is itself

pivoted below. This casting carries the front contact

point J.
The back contact point A" is controlled by a

pair of setscrews L, while a lower adjusting screw M
controls the tension of a helical spring Ar

, itself attached

to the casting /. The spring G is very stiff and when
vertical stands entirely free of the yoke N. In action

the hammer-bead is attracted by the core, but, quite

otherwise than in the Apps interrupter, is able to move
a considerable distance and attain a very high velocity

of motion before striking the yoke, and thus breaking

the circuit. The magnetic pull on the hammer-head
being thus released, the hammer-head flies back, partly

by virtue of its own spring G and partly on account of

the pull of the spring N. The contact points coming
together close the circuit once more, and the core's mag-
netism immediately begins again to act upon the ham-
mer-head, the motion of which, however, it cannot in-

stantly stop, and the' head swings on, being gradually

brought to rest and its motion reversed again, striking

the yoke while moving at high speed.

That the suddenness of this break is vastly greater

than with the Apps break is evidenced by several facts."

In the first place, the arcing is practically nil, and when
coils—say 8 to 12 inches even—are run with it upon a

proper electromotive force, it is actually necessary often

to look closely at the vibrator in order to see any spark-

ing whatever. Further, after continuous runs for 30 or

45 minutes, or even more, there is no appreciable rise

of temperature even at the contact points, while with the

Apps break the entire' mass of the vibrator would have
become too hot for the touch. A further evidence (and

this is of decided importance) is that the same coil oper-

ated by the new vibrator, as compared with the Apps,

requires not over one half the current to produce results

equally as good, if not better. 1

Another feature of this new vibrator, gained for it by
the characteristics which we have just brought out, is

that it is capable of direct use upon a commercial circuit

of no volts, requiring only a rheostat in series with pri-

mary to hold the current down to a suitable value. The
sparking on such a circuit is greater than with battery,

though not so great as with the majority of the vibrators

now used with various coils when run by battery.

It is clear that with this form of vibrator we also get

rather longer makes than with the Apps vibrator. To
change the speed of the vibrator we have only to screw

a vertical rod into the hammer-head and upon it place

an adjustable bob.
Workers with induction coils have probably noticed

the irregular secondary discharge often produced where

the vibrator castings were weak or insecurely fastened

to the base. This is due to the parts getting in to a con-

dition of forced and independent vibration, partly due to

the shocks sustained by the contact points, and partly

to the vibrations produced in the coil and reinforced by

the resonance of its base. In our vibrator we have suc-

cessfully overcome this difficulty by making our castings

very stiff and mounting the parts upon a hard rubber

base, which base we carefully surround by heavy felt,

and then by a brass box, which clamps the whole firmly

to the base. In this way the vibrator is not mechani-

cally connected to the rest of the apparatus, and any

vibrations transmitted to it are instantly damped out by

the felt.

Horse Power Transmitted by a Single
Belt.

S. T. Freeland, writing to the American Machinist,

gives the accompanying diagram for ascertaining the

speed of, or the horse power transmitted by, a single

belt. The table is so arranged that, having the other

factors known, any one unknown factor may be readily

determined. Referring to the diagram, it will be noted

that the distance between the figures is divided into

spaces, each representing a certain division between the

two numbers, in some cases meaning \i ,
in others i, and

in others 100. A few moments' practice will easily

familiarize the reader with the plan.

Suppose, for instance, we have a 40-inch pulley to run

1 In actuaUest of a 12-inch coil, while giving 10-inch sparks, a

2-inch piece of No 3= copper [B. & S.) wire was inserted into the

primary circuit and grasped between the thumb and forefinger.

The heating was not too great to be easily endurable.
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200 revolutions per minute, and wish to take from this

pulley 10 horse power. What we wish to know is, How
wide must the belt be? At the extreme top of the dia-

gram is a row of figures standing for pulley diameters,

and taking 40 (the diameter of our pulley in this case)

we follow the vertical line designated 40, down to its in-

tersection with the horizontal line which is designated at

the left 200 (which number represents our number of

revolutions per minute), and from this point of intersec-

tion we follow the line diagonally downward and to the

right until we come to the line of figures representing

belt speed in hundred of feet per minute, and we find it

is nearly 2,100 feet. This last figure is not needed in

this instance, but the diagram shows what it is, and it

costs us nothing to note the speed. From this point we
follow vertically downward until we intersect the diag-

onal line representing 10 horse power (numbered at the

bottom of the diagram), and the figure at the left of this

point of intersection shows

that the belt must be four

inches wide.
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a renewal of the franchise to the Iowa Telephone com-
pany until that company reduces its rates and recognizes

the right of the city to regulate them.

The Northwestern Telephone Exchange company has
completed and opened its long-distance line west to

Fargo, N. D., and now has connection from La Crosse,

Wis., to Fargo and also to Sioux Falls, S. D. Sioux
Falls connects with Fargo via Minneapolis, a circuit of

about 500 miles. The lines have been tested and
worked perfectly. Customers along the line were treated

to a concert by the Fargo Mandolin club, performing in

Fargo.

The present patrons of the Northwestern Telephone
Exchange at Red Wing, Minn., who are supplied with

automatic instruments, are complaining because the

company proposes to supply all new subscribers with

instruments for a central exchange connection, and leave

the old subscribers with the automatic instruments. They

D/Af1£7£R Of'PULLEY iti IttCHES =

Telephone News
from the Northwest.

[From the Minneapolis correspond-

ent of the Western Elec-

trician.!

The Plainview Telephone

company of Plainview, Minn.,

has been incorporated, with

55,000 capital stock, to con-

nect with the other towns in

Wabasha county.

The Western Electric Tele-

phone company has been

granted a franchise at Lake
Mills, la., for a telephone

exchange.

The Northwestern Tele-

phone Exchange company is

securing a right of way through

Winnebago City, Minn., for

its-long-distance line.

The American Telephone &
Telegraph company has been

granted a franchise at Iowa

City, la., and Marengo, la.

There is a strong movement

on foot at Fennimore, Wis.,

for a farmers' telephone line

from Lancaster to Fennimore.

H. H. Hampton is an active

supporter of the enterprise.

The Wood County Tele-

phone company of Grand

Rapids, Wis., is making a

canvass to ascertain how many
more instruments would be

used if the residence rate were

reduced to $1 per month.

If 25 new subscribers can be

secured in Centralia and

Grand Rapids it will be done.

E, B. Smith of Omaha,

general superintendent of the

Black Hills Telegraph & Tele-

phone company, says that

the company will make ex-

tensive improvements on its

system in the Black Hills, including a metallic circuit to

Balmoral, Terry and Portland, from Deadwood, S. D.,

and rebuilding the line from Rapid City to Custer. The

line from Spearfish to Sundance, Wyo., will be taken

down and abolished, as it does not pay expenses.

The Wisconsin Telephone company has reduced its

long-distance toll rates for night messages one half with-

in the state.

A vigorous fight is anticipated when the West Supe-

rior, Wis., council takes up the application of the new

Citizens' Telephone company for a franchise. The

matter will be considered April 6th.

The reports given at the meeting of the Iowa Tele-

phone association in Des Moines, consisting of all inde-

pendent telephone companies in the state, show the use

of such instruments has increased 40 per cent, in the

last year and the mileage of these companies has in-

creased 50 percent. The lines reach all points of im-

portance in Iowa except a few county seats in the ex-

treme southeast and northwestern portions of the state.

. The toll lines reach 264 towns and cities in the state.

The council of Des Moines. la. has decided to refuse

"0fi5£POWER•TfiAttSfl/TTED BYSItiGLEBELT

think it would result in confusion, delay and vexation

generally.

The committee sent from Burlington, la., to Keokuk,

la., to examine the plant of J. C. Hubinger there, re-

ports the exchange to be superior to the Bell exchange

in operation in Burlington, and -earnestly recommends

the establishment of a similar exchange in Burlington.

Mr. Hubinger is an applicant for a franchise at Bur-

lington.

The Mississippi Valley Telephone company of Keo-

kuk, la., is an applicant for a telephone franchise at

Council Bluffs, la., and Omaha, Neb.

The Iowa Telephone company will soon have long-

distance connection between Burlington, la., and Bos-

ton, New York and other eastern cities.

The Northwestern Telephone Exchange company is

sounding sentiment along the line of the Great Northern

railroad as to a long-distance telephone between Sioux

City, la., and Minneapolis, via Willmar.

A telephone line to connect Black River Falls, Wis.,

with Blair, via Taylor, Hixton, Alma Center and Mer-

rillan is projected.
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Regulation of Arc Lamps.

It has been contended that the arc lamp has not ad-

vanced in keeping with the development in other

branches of the art, the principal points of criticism be-

ing appearance and regulation. At the present time

much thought is given these points, the latter particu-

larly, and it may not be amiss here to call attention to

the work that is being done abroad, although American

engineers do not generally admit that there is anything

to learn from foreign practice in arc lighting. Three

distinct types of arc lamps are herewith presented.

They have been in use long enough to confirm the good

opinion of those who favored their introduction and

they are generally regarded as the best examples in

their respective classes that are now used in Europe.

The first of these is the Eck arc lamp, Fig. i, which

belongs to the differential class and has no mechanical

regulation, the separation of the carbons being 'con-

trolled solely by magnetic action. The diagram, Fig. 2,

shows that the lamp comprises two solenoids, one of

which, 5, is wound with coarse wire in the principal

circuit, while S' is made with finer wire, and is in shunt

around the lamp terminals.

Twocylindrical cores of soft iron, /Vand A", play with-

in these two coils. They are connected through the

_.___-A.

'sm
i
«ry

Fig. i. Eck Lamp with
Cover Removed.

Fig. 2. Details ot Eck Lamp
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medium of a chain over Ihe fixed pulley P. Each car-

ries a small pulley, /" and P-, over which a cord plays,

one extremity of either being fastened at d and at

a", the other extremity being attached to the carbon

carriers C and C . The movement of one acts reversely

on the other. The bobbin of S, in series with the arc,

has its ampere-turns determined by the intensity of the

arc, while that of S' is determined by the resistance of

the arc. For a 10 ampere lamp at 40 volts the bobbin

of fine wire will have 6,417 turns and a resistance of 11S

ohms. The current flowing through it will be .333 am-
pere, and the ampere-turns will be 2,140. The coarse

wire bobbin will have under the same conditions, 214

turns, and the ampere-turns will be 2,140.

But the attractive power of the solenoids varies with

the depth to which the cores enter the coils; and this in-

terferes with the normal function of the lamp. In fact,

while the carbons are new and of full length the coarse

wire core will be seen totally immersed in its coil, and

the core of S' will be almost withdrawn. This natu-

rally tends to lengthen the arc. It is true that this

widening of the arc increases the resistance and conse-

quently makes the fine wire solenoid more active, but

this is not sufficiently sensftiveor positive, and a simpler

method of regulation has been devised.

The pulley P, Fig. 3, is not centered on the axis O,

but is held by the pressure of two screws z% v\ against

the plate G, which is centered on O, The arbor of G is

threaded and holds the adjusting screw V, V, the ex-

tremities of which, as shown, abut against the inner

periphery of the plate. Movement of this screw carries

the pulley away from the center O.

When tbe lamp is freshly trimmed the screw /", V
takes the position shown in Fig. 2; when the carbons

are half consumed it becomes vertical, as shown in Fig.

3, and when these are entirely consumed it takes the

position shown in Fig. 4.

If then the pulley is lowered below the axis O, when

lighting the lamp, as in Fig. 2, the arm of the lever on

the right will be longer than that on the left, and conse-

quently the effort made by the fine coil will baassisted by

F'g- 3

105 or 1 10 volts, and any number in direct constant cur-

rent arc circuits, requiring 45 to 50 volts per lamp.

In the Klosterman lamp, "la moderne," which is the

second type, there -is no clockwork; the movements of

the apparatus are all electro-magnetic. For the flexible

cord, usually of silk, which connects the carbons in catch

systems, there is here substituted a metallic chain. The
regulation is effected by means of an electro-magnet, of

which the movable core is near an iron flywheel and

carries a brake at its upper extremity attached in such a

manner that when the core is magnetized it is released

and acts on the wheel, which is made to follow the

movement of the core, making part of a revolution. In

other words, a magnetic derivation through a brake with

this wheel does the work.

The lighting is accomplished through an electro-mag-

net with a movable core, which, when the current passes,

is drawn into the coil, and at the same time adheres to a

small wheel of iron, which it draws to itself, producing

a displacement sufficient to establish the arc.

Now, referring to the plan of the lamp as shown in

Fig. 5, the principle and method will be better compre-

\.

ont Elevation of Regulating Pull
Lamp.
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the longer arm of the lever, in its efforts against the

deep inserted core of the coarser coil.

This advantage is gradually lessened as the carbons

wear away, and the pulley changes position in conse-

quence, the gradual loss of leverage on the one side and

the resultant gain on the other perfectly compensating

for the consumption of the carbons, making the lamp a

thoroughly adjusted one.

The current enters at the -j- terminal, passes by a

flexible cord to the upper carbon holder, through the

carbon, across the arc, the lower carbon, through the

coarse coil, which draws in its core, opening the arc

thence to the — terminal. A shunt wire around the arc

feeds the fine wire coil. At the instant of lighting, if

the carbons are not in contact, the fine wire alone is

carrying current. The core is drawn in, the carbon

holder lowered and contact is formed; the coarse coil

now acts, the carbons are drawn apart, the arc is estab-

lished and equilibrium remains fixed. As the carbons

are consumed the resistance of the arc increases, the

intensity decreases, the coarse wire coil is less vigorous,

and at the same time the electromotive force is aug-

mented, because the rheostat in the circuit, being fed by

Fig. 5. Section of Regulator of tbe Kl
man Arc Lamp " La Moderne."1

General

Fig. 4. Position of Pulley in Eck Lamp Near End of Run. /
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a current of less intensity, requires smaller voltage, and

the fine wire solenoid gains an advantage. This see-saw

or alternate action is so sensitive as to be practically

imperceptible and constant. The regulation of the

lamp, then, depends upon:

First—The number of turns of the bobbins, decided

beforehand by calculation.

Second—The eccentricity of the pulley J' on the axis

O, which, once settled, remains permanent.

Third—The amount of plunge of the solenoid cores,

and the weight of these.

The Eck lamp may be grouped in pairs in series on

REGULATION OF ARC LAMPS.

hended. As is not uncommon with arc lamps, the posi-

tive pole of the lamp is the mass of the apparatus, while

the negative is insulated, and the current is carried to

the upper carbon by a flexible conductor. When in-

operative the carbons are in contact, and when the cur-

rent is turned on it reaches the negative carbon, flowing

thence to a solenoid E, the upper extreme of which is in

contact with the binding-screw .V—the negative termi-

nal. Within this solenoid E are two cores. One at

the lower end is fixed M, and there is a movable core

in the upper half of the coil D. A spring r tends to

hold D against the adjustable screw V, which regulates

the depth of the plunger />, and limits the separation of

the carbons. Immediately the current flows through the

coil E, the plunger D is strongly drawn downward,

carrying with it the wheel R' by friction. On the axis

of R' is a chain, the two extremities of which are at-

tached to the two-carbons, as shown, both of which are

moved by the revolution of A" , which results in a par-

ticularly steady action of the carbons and a correspond-

ingly constant illumination. An electro-magnet E' has

also a fixed and movable core, similar to the one just

mentioned, D' and M' . This solenoid is placed in

parallel between the negative carbon and the positive

binding-post /', through the lever I and the frame, the
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motion of this lever being limited by the set-screw u'
,

which, as well as the fulcrum o, is insulated from the

frame. A small spring .v tends to steady the lever-/.

Connecting points are made with platinum. D' forms

the closing point of this circuit at W; t is the upper

limit stop of I. Now, the arc being established, the de-

rived current passes through the solenoid £', and draws

the plunger D' , which attracts/ and closes the circuit

of the shunt. At the same time an iron shoe presses

against and revolves the larger wheel R, which is on

the same axis as that before mentioned, and which

carries the regulating chain. At this point an equilib-

rium is established between the strain of the spring r'

and the attraction of the plunger D'. When the arc has

become too long the plunger is drawn downward, bring-

ing / with it, until it breaks the contact with the lever

current ceases in the shunt, and D resumes its function

of a brake, holding the chain wheel from affecting the car-

bons, while D' and / assume their normal position of

separation.

The regulation, according to L'Eclairage Elcctriquc,

from which the illustrations are taken, is so quick and

so easy withal that only a steady, painstaking attention

for a considerable time will reveal any fluctuation in the

illumination.

None of the parts is of a character to deteriorate ex-

cept under long continued service, while the movements
are all positive and energetic, being due to the current

itself, and hence uniformly the same.

A general view of the lamp is given in Fig. 6, which
still further shows the internal parts of the lamp, the

outer covering being removed for that purpose.

The lamps are made for both continuous and alter-

nate currents. The smallest si2e of the former variety

consumes from three to four amperes at no volts.

The regulation of the Barriere arc lamps, the third of

the series, is- accomplished through a ribbon brake and
a peculiar arrangemen t of the bobbins which makes them
singularly sensitive.

For ordinary intensities the lighting is produced auto-

matically, regardless of the initial distance of the car-

bons; for feeble intensities this establishment of the arc

requires hand adjustment.

These properties of the Barriere system have made

through the "openings in the permanent cores, and are

connected, one to a lever A', the other to a cross-head e,

having a lateral branch with an interrupter at F. There
is also fastened at this point a peculiar shaped spring.

Fig. 10, which encircles the pulley C, its other extremity

being fastened to the upper plate of the lamp. The car-,

bon holders G and //{the former weighted with lead)

are attached to the same cord, which goes over the pulley

/, the axis of which is placed upon the lever E, between
the spring and its proper axis, and the other end goes in

like manner once around the drum m. On the bobbin
./' is shown at s a piece in Z-shape which acts as an in-

quietly for eight hours, consuming but eight amperes

—

S8o watts. On another occasion the report said that

the regulation was effected without shock or noise, and
the illumination was remarkably steady. With a
Richard registering instrument the difference of poten-

tial never varied over three volts. The cuts are from
L'Electrician.

Fig. 10. Ribbon Brake for BarriiTe Arc Lamp.
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terrupter of the current at the contact point of the

screw at F.

Now, if the current is sent through the lamp its

course from the dynamo is through the coil A'; the

movable core is drawn upward, the brake is released

and the carbons approach each other. When an inter-

ruption of the current takes place at F the core is

dropped, the carbons are arrested and the movement is

repeated. Thus the interrupter has the effect of bring-

ing the carbons together gradually, and without con-

cussion. The carbons being in contact the entire cur-

rent passes through A, the core b is drawn upward, and

the pulley / descends; the carbons now assume the

proper distance for the arc. As the consumption pro-

ceeds the current divides, a portion passing through A'.

Texas Gas and Electric Light Associa-
tion.

The third annual meeting of the Texas Gas and Elec-

tric Light association will be held in the Menger Hotel,

San Antonio, Texas, on April 19, 20 and 21, 1897. Pa-

pers will be read as follows:

"The Commercial Efficiency of the Incandescent

Electric Light;'—H. L. Monroe, Dallas.

"A Means of Largely Increasing the Summer Sendout

of a Gas Works"—J C. Lord, Fort Worth.

"The Storage Battery as an Adjunct to Small Electric

Light Plants"—W. L. Hall, Mexia.

"A Few of the Many Details of Management"—A. E.

Judge, Tyler, Texas.

"Little Things'*—W. E. Holmes, Austin.

"Operating Expenses of Electric Light Plants"— J. D.

Oliger, Cleburne.

"Electrolytic Deterioration of Water and Gas Mains"
—W. A. Fraser, Dallas.

It is expected, and an effort is being made, to have an

exhibit of gas and electrical appliances, which, it is be-

lieved, will be both interesting and instructive. The
last day of the meeting is San Jacinto Day—a great hol-

iday in Texas, and in San Antonio especially, when the

Battle of Flowers takes place. Effort is being made to

obtain cheap railroad rates, and everything will be done

to make the expense of attending as light as possible.

F. R. Starr, Jr., of Gonzales, Texas, is the secretary of

the association.

Setback for the Trolley Conduit Pro-
ject in Chicago.

A financial writer in the Chicago Record advances

the opinion, in the issue of that paper for March 12th,

that the system of trolley conduit railways on the South

Fig. 7. Earncre Table Lamp.

U
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Regulato Lamp re Regulator.

possible an arc lamp of one ampere, which may sup-

plant without special arrangement a center lamp of oil,

gas or other illuminant, as shown in Fig. 7. Current

may be brought to it precisely as for an ordinary incan-

descent lamp—by cord—and a turn of the button lights

it in precisely the same manner. It burns with perfect

steadiness, and when the carbons are exhausted it ex-

tinguishes itself quietly, and without danger.

The regulator, Fig. S, comprises two solenoids, A in

the circuit proper and .-/' in derivation. The upper

portions of these contain fixed cores, which are pierced

through the line of their axis, and the lower portions

contain movable cores, the-motions of these latter be-

ing limited by a stop v, Fig. 9. The two plungers c

and c', Fig. S, attached to the movable cores, move

Fig. 9 Details of Ban
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The movable core is gradually drawn upward, the

brake is noislessly loosened and the carbons approach

as before, the luminous point remaining absolutely

stationary in the lamp.

With currents cf feeble intensities the system of

-bobbins ./ and lever h are suppressed, the lighting being

produced by hand through a button at the extreme o£

the brake pulley axle.

Fig. ir shows the arrangement when the regulator is

below the lamp, as in Fig. 7.

A number of tests have been made with this lamp,

with pronounced satisfaction. On one occasion it was

recorded that at no volts 11 amperes were required to

put the lamp in operation, when after a period of seven

minutes, required for adjustment, the lamp burned

Fig. it. Regulator for BarriiSre Table Lamp.

Side Chicago, proposed by the General Electric Railway

company will never be built. He says:

City Railway was in good demand, and advanced rap-

idly from 21S at the opening to 225. The cause of this

advance is the passing of the General Electric enterprise

as a menace to the value of City Railway. The promo-
ters of the scheme, which at one time promised sharp

competition on the South Side, have been unable to

secure funds to begin work; the attorney-general has

taken a hostile attitude to the company, and the Hum-
phrey bills now pending at Springfield, which it is be-

lieved in street railway circles will successfully pass the

Legislature, will operate unfavorably on the General
Electric. The measures were drafted in such a man-
ner that the company is excluded from the valuable

privileges given to the other systems in Chicago.

Lansing, Iowa, has voted for an electric light plant.
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The man who purchased 100 shares of Keely motor

stock at 4,'s last week possesses a confiding nature that

is truly edifying. But his friends should see to it that

his identity is not revealed. There are already many
anxious inquiries for his address.

Serious charges against the Metropolitan Traction

company and the Third Avenue Railroad company of

New York are preferred by the Herald. Complaint is

made that gross abuses are practiced by employes of

these corporations, and it is alleged that the companies
pay no attention to the matter when the misconduct of

conductors and gripmen is reported. "Such annoyances
are common," it says, "because the street railway em-
ployes know that they will not be punished if reported."

Thts"statement conflicts with the representations of

General ManagerXittellj of the Metropolitan company,

who, in discussing the question of discipline at the last

meeting of the American Street Railway association,

said that every complaint against an employe of the

company, no matter how trivial, was thoroughly inves-

tigated. In such a large corporation it is to be expected

that causes for complaint and criticism will appear, but

where the management shows a disposition to correct

abuses it should receive encouragement and co-operation

from the public, and the daily press should assist in the

good work. Some of the metropolitan journals, how-

ever, seem inclined to create and encourage public

prejudice against corporations, especially those engaged

in public service.

Late reports from Paris indicate that the storm which

visited that city and vicinity early this month was one of

the most violent of its kind on record. It was not in

the nature of a cyclone, but the damage was widespread

and disastrous. Telegraphic and telephonic communi-

cation between Paris and the rest of the world was seri-

ously impeded, and, in many instances, the wires' were

completely broken down. Railway communications

were considerably interfered with.

The violence of the storm at one time was so great that

much alarm was felt, and business was practically sus-

pended. Only one telegraph wire was working between

Paris and London, and even that was behaving badly,

while telephone communication was also broken. This

condition had a depressing effect upon the Bourse, as

shown by the remarkable falling off of the business. An
officialreport of the observations made on the Eiffel tower

will bep repared, and this, together with the records of the

September cyclone, ought to furnish abundant material

for speculative discussion by French scientists.

At last tha management of the Manhattan elevated

railroad is confronted with the problem of instituting

radical changes in the methods employed in that system or

submitting to a constant decrease in earnings, which will

make it necessary for the stockholders to accept smaller

dividends, if indeed they are not called upon to submit

to an assessment to meet a deficit. It is probable that this

condition of affairs will lead to the immediate considera-

tion of Ihesubstitution of electricity for propelling, light-

ing and heating the cars. The reduction of one-third in

the quarterly dividend last week is not relished by the

stockholders, and it is looked upon generally as a direct

result of the policy of the company in failing to comply

with the demands of its patrons. Public opinion is con-

cisely expressed by one writer, whosums up thesituation

as follows: "Insufficient train service, dirty and ill-lighfed

cars and the general crowding and discomfort of travel on

the elevated roads have driven away the public, and the

resulting decrease in receipts has made it necessary to

thus cut down the dividends on the stock of a corpora-

tion which enjoys the most valuable railway franchise

in the world." The only hope for the company rests in

the immediate transformation of the railroad into an

electric system after the manner of the Chicago elevated

electric roads.

Values in public franchises are said to be depreciat-

ing in Chicago because of the conditions under which

grants are made from time to time by the City Council.

Holders of these franchises are very anxious to protect

their property and many schemes have been devised for

safe-guarding them, but in every case the objection is

raised that the corporations now in control of the field

have not given the municipality directly any valuable

consideration for the privileges which they enjoy, and,

therefore, it is contended, they are not in position to

demand the exclusion of others who wish to share the

field with them. It is now admitted that it would have

been better for existing companies to have paid the city

at the outset for the valuable grants which they enjoy,

as it would give them some claim in equity to an ex-

clusive franchise, but the short-sighted policy of the

promoters did not provide for this contingency. Year

after year the Council grants additional franchises to

companies about which nothing is known, although it is

generally believed that they are composed principally of

politicians who adopt this method of levying blackmail

upon existing companies. It is true that some of these

ordinances fall in the hands of men of sufficient capital

to conduct independent companies in competition with

the older corporations, and thus, occasionally, the

people are directly benefitted, as in the case of the Og-

den gas ordinance. That measure was vigorously op-

posed as a "boodle ordinance," yet the householders of

a considerable section of the North Side have reason to

be grateful to the men who secured competition in that

district.

The street railway field has had considerable attrac-

tion for a certain class of promoters. Old companies

have been threatened with competition, ordinances have

been passed giving valuable rights to rival corporations

that have absolutely no standing in the financial world,

and while active competition has not come out of these

measures the effect has been disastrous on the value of

the securities of the old companies. Such grants have

practically the same effect upon existing corporations as

the clouding of the title to a piece of real estate. It

raises a question in the public mind and causes uneasi-

ness among investors. It is believed that the Humphrey
bills now before the Legislature will have the effect of

restoring public confidence and giving stability to

securities of legitimate street railway enterprises. Un-
fortunately for the transportation companies the meas-
ures are opposed by many who feel that to place the

street railway business of Chicago in the hands of the

present corporations exclusively would be little short of

a public calamity. They contend that no*improvement
could be expected in the service when the fear of com-
petition- would be removed. All those who are now or

have been dissatisfied with the management of existing

street railway companies find this an excellent oppor-

tunity to square accounts. If the Humphrey bills are

defeated the street railway companies of Chicago can
blame themselves alone.

Very strong claims are made by the Board of Electric

Light Commissioners of the city of South Norwalk,

Conn., for the efficiency and economy of the municipal

plant which has been operated by it during the last four

years. The ordinance creating the board was passed on

September 17, 1S92, and one of the provisions gives the

council authority to fix the compensation of the commis-
sioners. Thus far, it appears, the gentlemen compos-

ing the board have contributed their service to the city.

This is a condition of affairs that is peculiar to South

Norwalk. In larger communities it would be hard to

find men competent to conduct an enterprise of that

character who would not demand compensation. Gen-

erally speaking, it has been found that boards of this

character are the most expensive in the long run. Pub-
lic officials who do not receive direct pecuniary return,

as a rule, neglect the duties of the office or use their

positions to advance their private interests. So far as

we have learned there seems to be no tendency on the

part of the taxpayers of South Norwalk to complain of

the administration of this department of the public

service, but it seems as if the Connecticut town was in-

viting disaster by establishing such a policy in its public

service.

According to the report the street lamps were burned

317 nights during the year on an average of seven hours

per night. The candle power furnished is given at 1,200,

and the average cost per lamp per night is 1S.6 cents.

As usual in city plants, the figures published do not in-

clude all of the items which central station practice

shows should be charged against such service. No in-

surance is carried, as the commissioners do not consider

it necessary. Water rent and city taxes are not included

in the expenses of the plant, although these items are

comparatively small. Only five per cent, depreciation

is charged, and this upon only a part of the plant

It is but just to the commissioners to say that these

facts appear in their report and that no effort is made
to conceal them. It would be manifestly unjust, how-

ever, to compare the cost of this plant with that of other

cities where local pride does not move prominent men
who are capable of conducting such enterprises to con-

tribute their services. IE to the present cost of street

lighting service, as computed by the commissioners, an

addition is made covering the items already mentioned

and making provisions for the employment of men to

conduct the plant in place of the commissioners, the

actual cost of the service would be materially increased,

and this of course is the only fair basis upon which to

make comparison. It appears that the gentlemen com-

prising the board are giving valuable service to their

townsmen without compensation. While we may
applaud their disinterestedness we question the wisdom

of such a policy. We believe it would be far better to

put the lighting business upon a strictly commercial

basis.
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Chicago Underwriters Ignore Barrett's
Electrical Inspection.

J. P. Barrett is reaping where he has sown. The story

of the latest check put upon him is thus told in the Chi-

cago Record of March 16th under this heading: "Repud
iate city test—Underwriters drop Barrett—Superin-

tendent of the city telegraph will no longer inspect elec-

trical wiring for the association—Cause of the change
"

The Chicago Underwriters' association has lost faith

in the city electrical inspection which Prof. John P.
Barrett supervises. This work belongs to the branch of

the fire department known as "city telegraph," of
which Prof. Barrett is superintendent. The association
no longer considers the certificates issued by Superin-
tendent Barrett's department sufficient for the accept-
ance of electrical outfits in buildings. Its own force of

inspectors hereafter will pass upon all electric light and
power wiring and apparatus. *

The change is a result of the investigation of Prof.

Barrett's office made by the Record in connection with
the purchase of fire-alarm boxes, which has caused a

general scrutiny of the methods of that office by the
electrical profession and trade.

Notice of the rejection of the city inspection was given
to the electrical trade through the city last week by the

following letter sent out by William H. Merrill, Jr.,

electrical inspector of the National Board of Fire Under-
writers and the Chicago Underwriters' association.

Electrical Contractors: I send you herewith some blanks for
reporting electrical construction work to this association. Upon
closing contracts for wiring which is to be concealed and upon
the completion of an installation of wiring entirely exposed to
view, kindly till out one of the inclosed blanks and mail to this

office.

Such notices are desired for all work installed by you within
the limits of Cook county. Very truly yours,

William H'. Merrill, Jr.,
Electrician.

This form of letter was mailed to every electrical con-
tracting firm in the city and was accompanied by a
number of blanks in which could be filled a description

of the electrical equipment of any building, including

the street number, occupant, number of incandescent
and arc lamps and motors. All work being done in the

city will in this way be reported to the office of the elec-

trical inspector, and before the Underwriters' associa-

tion accepts it as safe for purposes of insurance it will

receive the personal inspection of Mr. Merrill'scorps of

inspectors.

For 13 years Professor Barrett has had the supervi-

sion of this work for the fire department. The fire

marshal's last report has a record of inspection of 2,899
motors, with 7,824 horse power, 32,661 arc lights, 563,-

17S incandescent lamps, and 7S6 plants up to January 1,

1896. The work has kept a force of eight inspectors

constantly busy and has been the means of an annual
revenue between $7,000 and $10,000 to the city.

The Underwriters' association has depended upon the

city inspection respecting much of the electrical instal-

lation in the city during that period. Three years ago,

^however, the work of the Barrett department became
unsatisfactory to the association, and a fight was made
for the adoption of the rules of the National Board of

Fire Underwriters by the Fire Department. The depart-

ment finally adopted the rules of that body governing the

test and inspection of all electrical wiring and apparatus.

Since then the association has generally accepted the

certificates issued by Barrett's department declaring the

safety and efficiency of electrical installations. The
department has also made re-inspections, as is required

by a city ordinance, it beipg the purpose in creating the

department to prevent fires from electrical causes.

Fires from crossed and poorly insulated wires and
other electrical causes, however, have occurred fre-

quently. The average during the last year has been
about two a week. The explosion in the Chronicle

building recently was caused by an Edison wire burning

a hole in a gaspipe and igniting the contents, resulting

in the injury of several persons and a loss of ,$3, 100. The
fire at Central Music Hall Sunday resulted from the

crossing of two current wires in the basement.
Last summer a defective joint in the electrical plant

of the Wellington Hotel became overheated and set fire

to the insulated coating of the wire. Before extin-

guished the fire had caused a damage of $3,000. A fire

in the Twelfth street Illinois Central station last April

was the result of a cable grounding on a metal cornice.

Blazes in Siegel, Cooper & Co., Morgenthau, Bauland &
Co., the Metropolitan "L 1 ' power station and S. E,

Gross' residence during the year were the results of

similar conditions.

These electrical fires proved more frequent than was
consistent with the association's ideas of thorough in-

spection. Complaints against the city inspection had

been made. The investigation by the Record of the

fire-alarm box purchases increased the complaint against

Prof. Barrett's administration of his department and

raised a question in the minds of the officers of the asso-

ciation as to his competency. The decision to have all

inspections made by the electrical bureau of the associ-

ation is the result.

"The change in our practice of inspection," said Pres-

ident E. M. Teall of the Chicago Underwriters' associa

tion,"isan outcome of the question raised by the Record's

investigation as to the efficiency of the city fire-alarm

boxes. Professor Barrett had a dispute with Mr. Mer-

rill, our electrical inspector, and promised to show that

he was wrong. He has not done so. When we selected

our electrical inspector we selected the best man we could

find in the country, and experience has only confirmed

our opinion of him.
"We have faith in his views on the fire-alarm boxes,

and we have faith in bis judgment as to the thorough-
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ness of the city inspection of electrical installation. It

has seemed best to have all the inspection under his
personal supervision, and then we will be certain that
it is well done.''

Telegraph Company Must Furnish Quo-
tations.

Judge Gates, at Kansas City, Mo., has issued a tem-

porary restraining order, enjoining the Chicago Board

of Trade and the Western Union Telegraph company
from denying the W. A. Michael Commission company
of Kansas City the privilege of receiving market quota-

tions from the board until further order of the court.

Attorney Harkless of the Kansas City law firm of Hark-

less, O'Grady & Crysler, which represented the commis-

sion firm, said that the telegraph company and the Board

of Trade had entered into a conspiracy to shut out certain

companies and individuals from receiving quotations,

which placed the conspirators in the attitude of a trust.

Judge Horton on the same day heard arguments in

Chicago upon a motion to dissolve an injunction in one

of the cases begun against the Board of Trade and the

Western Union Telegraph company, restraining them

from discriminating as to whom telegraphic information

in regard to market reports shall be given. The com-

plainants in the bill under discussion are Wiley & Co.,

who have been furnished with market information, and

who allege that they have been notified that further in-

formation will be withheld and their wires cutoff. The
court took the motion under advisement at the close of

the arguments.

It was reported in Wall street last week that the board

of governors of the New York Stock Exchange had en-

countered a snag in their plan to keep exchange quota-

tions from the bucket shops by depriving them of the

Gold and Stock Ticker service. It was reported that

Lewis Cass Ledyard, counsel for the board, had advised

the exchange that it could not lawfully deprive the out-

side public of the quotations, if it proposed to serve the

members of the exchange. The exchange governors had

uoder consideration a plan to form a contract with the

New York Quotation company, which furnishes mem-
bers of the exchange with the needed figures. The
stock of the latter company to the extent of 51 per cent,

is owned by exchange members, and the remainder is

largely controlled by John W. Mackay of the Postal

Telegraph-cable company. Both quotation companies

have five-year contracts with the exchange, paying $30,-

000 a year each for the privilege of sending out the fig-

ures. These contracts expire on June 30th, and under

the terms of the agreement the exchange is compelled

to give 90 days' notice if it proposes to discontinue the

privileges. The decision will, therefore, have to be

reached by March 30th, and the governors have little

time left in which to form their conclusions.

Note on the Voltaic Arc.
A writer in Wiedemann's Anhaleyi says that with con-

tinuous currents, having deducted the counter-electro-

motive force, there is little difference whether one em-

ploys for the production of the arc electrodes of carbon

or of metal. This is not, however, the case with alter-

nate current. According to M. L-k> Arons, with alter-

nate currents having a frequency of 100 periods per sec-

ond and a mean tension of 10 or 12 times that necessary

to the production of an arc, it is impossible to obtain an

arc between two metallic electrodes, while with carbons

of about the same dimensions an arc of more than one

centimeter in length and of extreme intensity is easily

obtained. Wurtz' deflagrating lightning arrester (1892)

is founded on this property of metallic electrodes.

In studying this difference of behavior between metals

and carbon three considerations must be kept in mind;

Fjrst—Because of Jheir less thermic conductibility

the carbon electrodes more readily support a short arc.

Second—While metals do not disengage by volatiliza-

tion except their proper vapor, all carbon throws

off in burning in the electric arc, despite all precautions,

a flow of gas which remains as a conductor much longer

than metallic vapors, which readily return to the fixed

condition.

Third—It has been shown by experiment with elec-

trodes of platinum, aluminum, etc., that oxidation plays

an important role in the voltaic arc. With carbon there

is little disturbing action, because of the gaseous form of

the products of oxidation.

Referring to the researches of Stenger on the counter-

electromotive force of the arc, the author draws the

following conclusions: The condition of the carbon

electrodes and of the gaseous zone after the extinction

of the arc is such that an excessive electromotive force
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is necessary to force a current across this space; it does
not act simply as an ohmic resistance, increasing with
time, as we are led to believe by a single experiment of

Stenger; observations of an inverted arc show that the

electromotive force of a battery of accumulators was
aided by a counter-electromotive force existing in the

arc, which disappeared quite rapidly.

This counter-electromotive force in the space—with
the carbons 15 millimeters asunder—measured 10 to 1.4

volts. (Edlund has found iS to 27 volts immediately

after extinction of the arc.)

Finally the author gives the record of experiments on
an arc formed between carbon and metal electrodes.

While it is difficult to establish the arc between two
metallic electrodes with alternate currents, Jamin in

1882 showed that this was readily done with the two
dissimilar electrodes.

With continuous currents a marked difference in the

tension was observed, governed by the relative positions

of the electrodes in the circuit.

Experiments made at the central station of Berlin

showed the following results with combinations of car-

bon and silver, platinum, aluminum, copper and iron.

Length
Anode. Cathode. of Arc. Volts.
Ag C 7 40
C AS 4-5 57
Pt C 3.8 45
C Pt - 2.3 40-50

Al C 4 23
C Al 4 57
Cu C 7 60
C Cu 4 60

Fe
C

C
Fe

4.8

4.8

40-45

50

Thus, in employing carbon as a cathode, we see,

under identical circumstances and with the same length

of arc, as a rule, a tension greater than in the reversed

condition. Grove arrived at the same result, using

platinum in place of carbon.

Electric Boats in the Sewers of Paris.
It used to be the way that from the Chatelet to La

Concorde the sight-seer was drawn in small wagonets

by brawny-armed Frenchmen in blouse and wide-hipped

pantaloons of blue denim or similar stuff. Since 1894

the complete train has been handled mechanically.

But this was not all; the route from La Concorde to

the Madeleine by boat was still more laborious for the

workmen in the sewers.

Many systems were proposed for rendering the trip

more agreeable and easier, among which were helical

towing devices, funicular complications, all sorts of

pushing and drawing schemes, etc. The method finally

adopted was a peculiar chain-boat of M. Bovet's inven-

tion, which is actuated by electricity. It is composed

in reality of two boats
:
a head and a tail, separated by

the train.

The head boat is made of galvanized iron, and has a

rudder, an arrangement for electrical towing compris-

ing a 6,000 watts motor and a pulley with chain, the

apparatus necessary for controlling this, and a battery

of accumulators with a capacity of 60 amperes for two

hours at a tension of 100 volts.

The tail boat, at the rear of the train, is nearly a

duplicate of the head, save that its capacity is only one-

third that of the former. Two insulated copper wires

of four millimeters diameter connect the two motors,

which, as stated, are the extremities of a train of pas-

senger vessels. On the latter long settees furnish rest-

ing places for the tourists.

The current necessary for charging the batteries is

taken at one of the central stations of the city.

This new system of boats has cost the city $4,000,

and relieves from the sewer service a blue-blouse troop

numbering 57 men, who were formerly required at every

trip of the boats to play the role of tow-horses; and the

trip which formerly required six hours is now accom-

plished in about two.

The Alley "L" company of Chicago has practically set-

tled on the details of the loop connection. Frontage
consents for the ordinance for Harrison street have been
obtained and an ordinance authorizing the building of

the connection may be introduced at an early date. The
question of electrical operation is in the hands of the

executive committee, which has already given it much
attention in the way of collecting data, etc. Bids for

some contracts in this connection will soon be called

for. The committee is not yet ready to say whether or

not it will recommend that the road build its own power
house. It is calculated that to build a connection with

the loop will require two or three months, and the elec-

trical equipment will take twice as long.
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Enamel Rheostats for Field Magnet
Control.

Conceiving that there are serious objections to exist-

ing types of enamel rheostats for switchboard use, the

American Electric Heating corporation of Boston has

brought out a line of dynamo field rheostats which has

been carefully designed to secure the best results. Re-

ferring to the cuts, Fig. 1 -represents the front of the

board and Fig. 2 the back of the board.

The rheostats consist of circular cast-iron plates, on

which are placed a sufficient number of enameled steel

disks containing resistance to provide the necessary

number of divisions and total resistance required.

FIG. I. ENAMEL RHEOSTATS FOR FIELD MAGNET CONTROL.

These disks are of uniform size, but vary betweer

wide limits in resistance and ampere capacity.

'

The cast-iron supporting plate is provided with suit-

able holes which permit a single bolt to clamp the con-

nections, disks and plate firmly together, and the bolt

heads form the contact points over which the usual

movable arm rotates. By this method of placing the re-

sistances one or more rows of contacts may be arranged,

thereby distributing the resistance over a greater surface

of a given sized plate than has been the practice where

all the resistance is located outside the circle of the con-

tact points. In the event of injury to any part of the

circuit it would require but a few moments' work of the

dynamo tender to locate the fault, remove or cut out the

defective part and continue the use of the rheostat in-

stead of having to procure a new rheostat, as would be

the case with other enamel types and usually so with the

coiled wire forms. The possibility of burrouts is

very slight and cost for repairs nominal. No disk can

ever have more than its predetermined load, and the fac-

tor of safety allowed is large. Each customer can have

exactly the rheostat required for his dynamo. Special

FIG. 2. ENAMEL RHEOSTATS FOR FIELD MAGNET CONTROL.

rheostats within the limits of sizes made can be furnished

at once. By reason of there being few : sizes of plates

required to meet all demands but an infinite combination

of resistances, no delay need occur in filling orders, for

the average rheostat can be assembled in an hour, and it

is a simple matter to keep an assortment of -resistances

complete. j \

All field rheostats for mounting on back of,"4witch-

board are made so that the holes drilled for one will an-

swer for any size, so if it was desirable at any time to

change from one size to another it would_ involve no'

change in the supporting bolts or their location.

Quite an important feature is that if by carelessness

an excessive overload was applied and allowed to remain
to the point of causing a burnout, no serious harm

could be done, for at most but two or three of the disks

could be injured, where the same treatment would

destroy other types. The connections are such that the

field circuit cannot be opened if the arm fails to make

contact.

Field rheostats only are ready for market; but motor

starters, regulators and theater dimmers, embodying the

same distinctive features, are under way and will be

placed on the market soon.

Ward Leonard Automatic Circuit
Breakers.

The Ward Leonard Electric company of Hoboken,

N. J., has recently placed upon the market a new auto-

matic circuit breaker, which is the invention of H. "Ward

Leonard, and which possesses many points of merit.

This automatic circuit breaker opens automatically

whenever the line voltage falls abnormally low, and it

also automatically opens when the current becomes ab-

normally large. The current may fall to zero and even

go in the reverse directions, as in elevator practice, and

still the switch will not open so long as the electromotive

force is normal. This is a valuable feature, and this

automatic circuit breaker is claimed to be entirely

unique in this respect. If, however, the electromotive

force falls too low, showing an improper state of the

supply circuit, such as a shut-down at the station or an

open circuit in the supplv line, the circuit breaker will

instantly and automatically open.

. The Ward Leonard circuit breaker is double-poled

and is provided with a carbon break on both poles. It

is entirely independent of position; that is, it will oper-

ate perfectly and with constant results in any position.

It is also independent of shocks or jars and independent

WARD LEONARD AUTOMATIC CIRCUIT BREAKERS.

of changes of temperature. The overload device can be

set readily by the operator to cause the switch to open

at any desired amperes, and a scale showing the am-

peres is provided for this purpose.

This automatic switch, as will be observed by the

illustration, is neat in design and very compact. There

are no mercury cups, plumb-bobs, triggers, dash-pots,

solenoids, or other complicated features which could

get out of adjustment. A small push-button enables the

operator to operate the switch by hand to open the cir-

cuit whenever desired.

It is claimed by the Ward Leonard company that this

switch is the only one which is adapted to operate per-

fectly in connection with electric elevators and incan-

descent electric lights where the requirement is that the

switch should remain closed even when there is ho cur-

rent flowing in the circuit, so long as the electromotive

force is normal, and yet should open whenever the cur-

rent becomes excessively large and whenever the supply

of electromotive force fails.

Clymer & Heilman's Products.

The cuts show a one-twelfth horse power motor and a

wooden-box bell made by Clymer & Heilman of Reading,

Pa. The motor is of the bipolar type and of compact

design, the armature bearings being provided by arms

extended from the poles. It is provided with a rocker

arm for the purpose of setting the brushes at the non-

sparking point, and altogether a good ventilation of all

parts is obtained. The magnetic circuit is simple in de-

sign and construction, only one spool being used, as

shown. These machines are made in all sizes and volt-

ages. They are all reversible. The bells made by this

firm, like the motors, are of first-class workmanship and

well finished, and give satisfaction in practical use.

Electro-medical Batteries.

Among the electrical specialties manufactured by the

New York Accumulator & Electric company of 150

Nassau street, New York, are electro-medical batteries

designed for family and surgical use. The accompany-

ing illustration shows one form of these battery outfits.

The outfit consists of a highly polished mahogany or

oak cabinet, in which are fitted one or more cells of stor-

age battery (of the company's manufacture), sealed -in

hard rubber boxes, a medical induction coil with hand

or sponge electrodes and conducting cords, and the

necessary connections for using either the primary or

secondary current, or the two combined.

Some of the special features provided with these bat-

^Hllfc
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teries are a graduated wire rheostat to regulate the

strength of the primary current and a volt indicator—

a

low-voltage lamp—to tell when the battery needs re-

charging. The medical induction coil, with the neces-

sary ' connections, switch device and accessories, is

contained in a separate compartment, and is removable

without disturbing the battery or vice versa. The in-

sulating parts are of polished hard rubber. The metal

parts are all nickel-plated.

The outfits for physicians' use have the same general

features, but are finer in the details of construction.

The battery, too, is of larger capacity, so as to provide

for light cautery work and for lighting a surgical lamp.

The superiority of storage batteries over primary

batteries for medical purposes is apparent, The re-

newals of the latter are frequent, troublesome and

somewhat expensive, while for storage batteries the

necessary renewals—recharging—cost little, the only
;

care required being to recharge the battery when it is

exhausted.

Submarine Cable Business in the West
Indies.

At the general meeting of the Cuba Submarine Tele-

graph company in London on February 17th, it is sig-

nificant that the directors "regretted to report" that a

The stationary engineers of Winona, Minn., are
studying electricity under the instruction of Prof. E. J,
Freeman of the Winona Normal School.

CLYMER & HEILMAN'S PRODUCTS.

cable had been laid between New York and Hayti in

connection with the French company's system, and
which had taken that company's traffic from the Cuba
company's lines. The president of the company could

not say what difference the new cable would make in

the receipts of the company, but be was afraid it would

be considerable. However, probably owing to the "war
news" sent out from unhappy Cuba, a very good business

was reported. The president's report recited these

facts:

The receipts amounted to the highest figure ever
touched in one year during the existence of the company.
The receipts for 1S95 amounted to ^54, 116, and for

1896 to .£58,635. In 1896 the company had the advan-
tage of the Cienfuegos-Mazanillo cables, which accounted
for the difference to some extent. The actual expenses
which the company had been put to during the period
under review in order to earn gross receipts of £28,681
showed an advance of £1,641, which was almost wholly
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due to expenses at stations, especially those stations con-
nected with the new cable. The new cable had bow
been at work for 12 months. The ordinary expenditure
amounted to £7, 1S0, but they had to add to that three
special items which had occurred during the six months
covered by the accounts. There were £84 in connec-
tion with the International Telegraphic Congress, and
there was a special sum of £987 which the shareholders
voted to the staff at the last meeting and £'100 which the
board had subscribed to the Spanish Humanitarian Re-
lief Fund. The sum of £11,000 had been added to the
reserve fund, which now stood at £109,000. The divi-

dend on the preference shares would absorb £3,000 and
leave £9,499, out of which the directors recommended
the payment of a dividend on the ordinary shares at the
rate of eight per cent, per annum free of income tax, the
balance, £3,099, being carried forward to the current
half year. The cables had continued in good order
throughout the half year, with the exception of the

Cienfuegos-Santiago 1SS1 cable, which broke down in

December, and arrangements are now being made for

its repair.

The Western Union Telegraph company announces

that it is advised by the Havana (Cuba) office that tele-

graphic communication with Pinar del Rio is restored.

Improved Generators.
Attention has been called to an article on "Easy Inspec

tion of Large Generators, " recently published, which pur-

ported to describe certain convenient methods invented

by Sidney H. Short of Cleveland, O. It is apparent that

one-half of the world does not know what the other half is

doing. A correspondent calls attention to a method of fa-

cilitating an inspection of the kind mentioned, which is

not by any means a new one, as it has been in use for the

last three years, and was devised by George F. Card of

Mansfield, Ohio. The accompanying cut illustrates an

improved generator manufactured by the Card Electric

company of Mansfield, Ohio, and represents a novel and

convenient method of moving the pole frame and field

magnets away from the armature.

The manner in which the pole frame and field mag-

nets are mounted on the base and the convenience it

affords for inspecting the armature or field coils can

readily be seen. The brackets for supporting the pole

frames have tongues cast on them on the under side,

which are planed to fit in the grooved slides on each

side of the base. On the front of the base is a bracket

with a screw, which passes through a nut fastened to

the bottom of the pole frame. With the ratchet lever

the field core or frame and field magnets can be slid for-

ward on the base, completely uncovering the armature

If it is desired to take the field core or frame entirely

from the base, two pieces of timber made level and

placed at the end of the base and a crowbar are all the

tools necessary. This method is applied to direct-

driven as well as belt-driven generators. A number of

the Card generators having this particular feature are

at present being installed. The armature is supported

on three self-oiling and self-aligning bearings; the two

at the pulley end are cast together in a very rigid form.

Electric Lightand Power Plant at Piedras
Negeas, Mexico.

The United States consul at Piedras Negeas, Mexico,

has forwarded to the State Department a description of

the well equipped electric light and power station at

that place lately put into operation by the Mexican

International Railroad company in connection with its

shops. It will be noticed that all of the electrical and

mechanical equipment was supplied by American manu-

facturers;

The building is of white brick, 50 feet eight inches

long and 53 feet two inches wide. The main entrance

faces the south, there being another entrance on the

west side facing the boiler house. The floor level is two
feet above the ground level, and is of cement on a

foundation of broken stone. The height of the room to

the bottom line of the trusses is 16 feet. The roof has a

pitch toward the east and west and the rise at the center

is n feet. It consists of two iron trusses sheathed with

wood and is covered with tin. The roof trusses were
made by the Wrought Iron Bridge company. Canton,
Ohio, and the building was erected by the mechanical
department of the railroad.

The designs were made with a view to belting a 200
horse power Ames engine to each end of the line shaft-

ing, which is in three sections, the middle section coup-

ling to either or both of the end sections by means of

friction clutches. This shafting is of iron and was
forged at the shops here. The clutches, pulleys and
plummer blocks were made by Wm. Sellers & Co. of

Philadelphia, Pa.

At present there is only one engine installed. It was
made by the Ames Iron Works of Oswego, N. Y., and
is a high-speed automatic cut-off engine, having a cylin-

der 18 inches in diameter and 16 inch stroke, and has a

capacity of 200 horse power at 240 revolutions per min-

ute and So pounds initial steam pressure. Its total

weight is 20,000 pounds. It has two fly-wheels 78
inches in diameter and iS inch face, which are belted
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by means of two 14 inch double leather belts to the two
receiving pulleys on the line shafting.

Besides the two receiving pulleys on the line shafting
there are three transmitting pulleys belted to two
lighting generators and one special power generator for
an electric pump.
The lighting generators are continuous current belt-

driven machines with four poles and of 25 kilowatts
capacity at 675 revolutions per minute, and are com-
pound wound for from 240 volts no load to 250 volts
full load. They were made by the General Electric
company of Schenectady, N. Y. The power generator
for the electric pump is of the same type and style as
the lighting generators, having a capacity of 40 kilo-
watts, and is compound wound for from 500 volts no load
to 600 volts full load at a speed of 700 revolutions per
minute.
The electric pump consists of a Knowles duplex pis-

ton power pump, driven by a 50 horse power electric
motor through a train of gearing. The pump has two
water cylinders eight inches in diameter and 12 inch
stroke, and at a speed of 38^ revolutions per minute
has a capacity of 400 gallons of water per minute
through 10,000 feet of six-inch pipe to an elevation of

71 feet, or an estimated total head, including friction,

of 250 feet. The motor, which was also made by the
General Electric company, is shunt wound for 500 volts

and has a speed of 575 revolutions per minute. It is

bolted to a bed-plate directly above the cross-head
guides. The speed is reduced and power transmitted
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stallation being now under way. Power is now supplied
by means of a steam engine, the steam pipe running un-
derground and having a length of 550 feet. The circuit
for the motor will consist of two No. 00 B. & S. rubber-
covered cables placed on a pole line. The lighting gen-
erators will supply current for this motor. This motor
will supply power for the blower, hoist, rattlers, etc.
The boiler house, from which is now supplied steam

to the foundry, carpenter shop, machine shop and
blacksmith shop, is 15 feet from the power house and
contains three horizontal 75 horse power return-flue
boilers, carrying a pressure of 80 pounds per square
inch. No additions to this steam plant will be made at
present, as it will be of sufficient capacity for the 200
horse power engine in the power station, when the
smaller steam engines throughout the shopsare replaced
by electric motors and the long steam lines replaced by
copper cables.

Electricity versus Boiler Scale.

A correspondent of the jVatwna/ Engineer lately
wrote to that journal to the following effect: '*A boiler
free from scale and corrosion is greatly desired by all
engineers, but is a very difficult thing to attain in
practice, although I once had charge of a boiler which,
from the day it was installed until another boiler was
put alongside it, three years later, never showed any
signs of scale on the interior, it always being metallically

IMPROVED GENERATORS.

to the crank pins by means of a double reduction gear-
ing, and the crank pins are connected to the pistons by
means of connecting rods. The pumping station is sit-

uated two miles from the power station, on the banks
of the river Escondido. Heretofore the pumping has
always been done by means of steam pumps, but the
coal had to be hauled by wagon from the side track on
the railroad, which is 1,500 feet from the pump house.
The transmission line consists of two No. 00 B. j& S.

weatherproof wires and one No. 8 B. & S. weather-
proof wire. This No. 8 wire is to permit of the motor
being started from the power station by means of a
starting rheostat. The starting rheostat has an auto-
matic magnetic locking device, by means of which if

the motor field circuit should become broken at any time
the main circuit will be broken before damage can be
done to either the motor or the dynamo.
The wiring for lights is on the Edson three-wire sys-

tem, and the present installation is about 600 16 candle
power incandescent lamps and 24 Thomson incandes-
cent arc lamps. The lighting generators are connected
to the outside lines of the lighting system, and the bal-

ancing load is regulated by means of a motor-generator
set consisting of a five kilowatt 250 volt motor coupled to

a five kilowatt 150 volt generator, and this generator is

connected to the side of the system which is over-

balanced. The main feeders for the lighting system
consists of two No. 0000 B. & S. and one No. 00 B. & S.

conductors running to a point 900 feet north of the -sta-

tion, where the size of copper is reduced and branches
off in three directions. The arc lamps are wired in

series of four and the lines are run into the power station

so as to be controlled from there.

The switchboard is of marbleized slate, with suit-

able switches, circuit breakers for each dynamo and
Weston round dial instruments mounted thereon. It

was built by Eyanson & Armpriester, Philadelphia,

Pa.

A 50 kilowatt General Electric slow speed 250 volt

motor is to be installed in the foundry, the work of in-

clean. After another boiler was placed beside it the
conditions were changed and it was always a struggle
after that to keep the boilers reasonably clean. There
was a peculiarity about the first boiler which was that
it always seemed charged with electricity when the
plant was in operation. The electric charge was so
great that sparks fully half an inch long would jump
from the boiler to the fingers of a person Dlacing his

hand near it. This condition was the more remarkable
because there were no electric plants of any kind or
electric circuits within a quarter of a mile of the place.

Not only was the boiler thus charged, but all connecting
pipes were charged to a nearly equal extent. When we
put in the second boiler the electricity vanished from
the first one and both boilers would accumulate mud
and scale to the average extent. I have never been able
to explain bow the electricity was produced, or what
kept it in the boiler, nor how the accumulation of

scale was prevented. Other boilers using water from
the same source were troubled in the usual way, this

one being an exception to the general practice. Rope
transmission was used in all parts of the plant, so the
electricity could not have been produced by friction of

belts, or other similar cause. I have heard that leakage
of steam, where the steam strikes against a metallic sur-

face, will cause the accumulation of an electric charge;
but there was nothing of that kind in this case. Can
you offer any explanation of the phenomenon and ex-

plain why electricity (if that was the cause) should keep
a boiler free from scale?"

The editor's reply was as follows: "The friction of
dry ropes working over wooden pulleys will produce
static electricity the same as a belt under certain condi-
tions. A very small amount of electricity is sufficient

to cause the decomposition of water— it having been
produced by a pressure of less than one volt—and a
small amount of water, when decomposed, will furnish

hydrogen in contact with the boiler plates which has
been found, in some cases, to prevent the adherence of

scale forming matter."
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Diehl Manufacturing Company's Latest

Designs in Ceiling and Col-

umn Fans.

The Diehl Manufacturing company of Elizabethport,

N. J.,
maker of the well-known Diehl motors, dynamos,

electric fans and arc lamps, has prepared for the sea-

son of 1S97 a remarkably complete line of electric fans

of all types, with many designs suitable for any service.

The quality of the Diehl product is shown in the state-

ment of the manufacturers that in every com-

petitive test in which these fans have been

entered they have won.

In the accompanying illustrations are shown

three of the new fans just placed upon the market

by this company. In Fig. 1 is shown a four-blade

ceiling fan with a stopping and starting switch.

Fig. 2 illustrates an electrolier ceiling fan, and

in Fig. 3 is shown a column fan. A counter col-

umn fan of the same general design as that shown

in Fig. 3 is also made by the. Diehl company.

The regular finishes of these fans are polished

brass, nickel and japan. Special finishes are

also produced as follows: "White enamel and

brass, oxidized copper or silver, antique copper,

old brass, rich gilt and light bronze.

The electrolier ceiling fan shown in Fig. 2 is

ornamented with solid cast brass work making

a very rich and elegant fixture, designed espec-

ially for use in the finest restaurants, cafes,

club houses and hotels. In the winter time

when the fan blades are removed the electrolier

makes a very handsome fixture for lighting pur-

poses.

As a rule, all the Diehl ceiling and column fans

are so made that the blades will be seven feet 10

inches from the floor. Each fan contains its

own motor directly coupled to the fan shaft, and

is provided with an improved oil cup and in-

destructible commutator. The standard windings

are as follows: Direct incandescent circuits up

to 125 volts, direct incandescent power and street

railway circuits up to 500 volts, direct arc current

of 6.S, 9.6 or 18 amperes. On 500 volt circuits the

Diehl fans may be operated successfully singly

or in series of two fans, each wound for 250 volts;

three fans, each wound for 170 volts, or four

fans, each wound for 125 volts.

The Diehl Manufacturing company has been doing for

for some time a large business in supplying slow speed

standard motors, directly connected to all the well-known

types of blowers. The sizes of wheel used-run from 18

inches in diameter to 60 inches in diameter, exhausting

from four to 556 cubic feet of air per minute. The

Diehl motor, on account of its efficiency and slow speed,

Record of Telephone Service.
[From the Chicago Chronicle.}

There are many peculiar thiDgs about the telephone

service of a great city, but one of the strangest is that

the greatest number of calls are received at the same
hour day after day, that the volume of business slumps
off at just the same time every day and that these con-

ditions exist in other cities in proportion to the number
of telephones in use.

When the telephone company wants to find out just
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how business is running, how much work each operator

is doing and what is transacted in each station or ex-

change, it inaugurates a count of every call and answer.
This is done on the 10th day of each month, and when
the results are compiled a chart is drawn, showing the

fluctuations of business, much as the variations in the

price of wheat are shown in commercial reports. These
charts are filed away for reference and copies are ex-

calls at the main office. But at 10 o'clock it is at it

greatest altitude, and between 10 and 11 o'clock is the
hour which has the greatest number of caUs . Shooting
almost directly up from the eight o'clock to the 10

o'clock mark, it shows u ually about 10.000 callsfor the

hour until n o'clock. Then it begins to slump off

rapidly and at noon the _ line drops clear down to the

5,000 mark, wher e it remains until about two o'clock.

Then it begin s to climb again, until the hour between
four and five o'clock, when it indicates business almost
as great «sthat at 10 o'clock in the morning, but after

five o'clock the calls dwindle rapidly until six

o'clock, and after that the main office does
scarcely any business through the night. This
is the situation revealed by the chart month
after month.

Just why this is so is evident. At 10 o'clock

business is at its height in most of the offices and
stores of the city. Banks and brokers' offices,

courts, lawyers' offices, the Board of Trade and
the Stock Exchange and thousands of other
business institutions practically begin the day at 10
o'clock in the morning, and then the telephones
begin to jingle. Steadily the business increases

for about an hour, when the lunch time of the

city begins and offices begin to be abandoned.
From 11 or half- past' until two o'clock the calls

diminish so rapidly because the business world is

at the trough feeding. Then telephone business
slowly mounts up until the closing hours of the

afternoon, and just before the ending of the day
the business increases again from business men
making appointments for the morrow, people
telephoning home that they will take dinner down-
town and a thousand other causes. After six

o'clock the great office blocks and the stores are

empty and silent, and through the hours of the

night only the newspaper offices keep the girls

at central busy.

The chart of the outlying exchanges where the
residence telephones are located shows the same
peculiarity about the maximum calls at 10 o'clock

in the morning, but the wavy line on those charts
generally has a higher trend between seven^

o'clock and eight o'clock in the evening. The
Oakland exchange, in which the greatest number
of residence wires are, shows a decided splurge
of business just before theater time in the
evening. Doubtless it is caused in a measure by
anxious young men telephoning for carriages to

take theater parties down-town or breaking en-
gagements with their best girls. Many Oakland
residents order their household supplies by wire
every evening from the family grocer, and this,

too, has a marked effect on the volume of business.

The exchanging of these charts with com-
siling panies in other cities has many interesting

results. In some places, while the rush hour
is always between 10 o'clock and 11 o'clock in

the morning, the falling off at luncheon does not be-

gin until 12 o'clock, and the business men do not take

so mu ch time to eat, evidently, since business re-

sumes in almost full blast within an hour. Other
cities send charts which indicate that luncheon is.

deferred longer than it is here, but general business

continues until six o'clock, an hour later than the average
hour here. Altogether the telephone charts with the
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is especially adapted for this work, in which it is rapidly

achieving well merited popularity.

A new catalogue and folder have just been prepared

by the Diehl Manufacturing company, describing its air-

agitating apparatus, both of which will be sent upon re-

quest to anyone interested.

The Centerville, la., telephone exchange
overhauled and improved in the spring.

changed with the telephone companies of other cities,

and they form a most interesting exhibit as indicating
the business habits of a community.

Nearly every chart on file is the same in general ap-
pearance. It is a large sheet of paper ruled to show the
hours iu one direction and the number of calls in the
other, and a wavy line extends up and down the page,
starting at the spot designating midnight and ending at
the next midnight. From midnight to seven o'clock the
line extends across the sheet with scarce a variation,
but between seven and eight o'clock it takes an upward
shoot to tlie cross lines designating the 3,000 to 4,000

strange wavy lines are a splendid indication of the busi

ness habits of a community.

The People's Railway company and the Fourth Street

& Arsenal company of St. Louis, both of which are in

the hands of a receiver, will be reorganized and consoli-

dated by the bondholders. An indebtedness of $240,000
will be paid off, and a new company will be formed,
after the bonds and interest coupons have been called in,

and bonded for $2,000,000.
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Lighting of Crossings with Electricity.

The intent of the Indiana statute of March, 1S93,

prescribing the duties and powers of common councils

of cities in relation to requiring railroad companies to

keep and maintain lights at street and railroad crossings

in cities, has been held by the Supreme Court of that

state not to be substantially different from that of those

statutes which provide for other safeguards of various

kinds at railroad crossings, and that, under the guise of

protecting citizens from passing trains at public cross-

ings, a city is not authorized by it to enter into a general

system of street lighting at every point where a railroad

track crosses a public street. This, it thinks, would be

an unreasonable exercise of the power granted by the

Legislature. In fact, it practically says that the statute

adds little to a city's power in this regard, for, under the

general power to provide, by ordinance, for security of

citizens and others from the running of trains through

the city, it could require suitable lights to be placed by

the railroad companies wherever, on account of the pass-

ing of trains over the crossing, -the public safety should

render it necessary. Under the special lighting statute

mentioned, the court further says that the city ordinance

could doubtless have required the light to be of a power

sufficient to light the crossing, not to exceed that in use

in the city; but there could be no authority jeyond that

to interfere with the company's freedom of contract in

providing such electric lights as it might prefer. In

short, it holds that in this case the Common Council ex-

ceeded the power conferred by the statute, in requiring

that the electric lights should be of a certain type, and

that there was also an unreasonable exercise of the power

granted, in practically providing for street lighting, in-

stead of lights for crossings over which trains run, or are

liable to run, at night, and also in not providing defi-

nitely for the times during which [he lamps should be lit,

Good Showing Made by General Man
ager Roach on West Chicago Lines.

According to a financial writer in a Chicago publica-

tion, earnings of the West Chicago system are increas-

ing in a manner that promises to interest public buying

in the very near future. While no small portion of the

increase comes in the way of added traffic, the bulk

comes in the reduction of expenses, an item, almost in-

credible as it seems, in which at least $400 a day has

been accomplished by the enforcement of economy by

the successor of Mr. Parsons, and the indications are

that Mr. Roach will make greater savings before he has

Drought the expense account down to a point where

there will be no further saving. Madison street traffic

has decreased materially, but the electric lines have in-

creased in business very heavily. Van Buren street

cars now make the entire distance to State street via

trolley, and cars aire crowded. This relieves the traffic

on the loop downtown, which is used almost wholly by

Blue Island avenue cars. Counting the economies and

the increased traffic there is a gross increase in the daily

earnings of about $1,000 a day. This assures the divi-

dends remaining at the six per cent, basis, and also the

adding to surplus account. The saving in the rate of

interest of the consolidated bonds and the debentures to

be retired will also add to the economies of the manage-

ment. There is no question that there is no lack of

cash means at the disposal of President Yerkes, and as

the electrical improvements are nearly if not completed

there should be but little further need for heavy ex-

penditures in this connection.

Electrical "Progress" in Spain.

Through English sources it is learned that the state of

the art electrical in Spain goes to show that, however

proud and fierce and warlike the Spaniards may be,

they lag woefully in exercising the comfortable arts of

peace. Two extracts from London technical papers are

given:

It is complained in Madrid Cie?i£ifico that the elec-

tric light goes out oftener and keeps out longer in that

capital than can be reasonably put up with. The fault

(unless for not foreseeing it) does not appear to be so much
with the supply company—La Compania Inglesa de Elec-
tricidad—as with the municipality, because the under-
ground conduits which were designed and are main-
tained by the municipal authorities are in such a condi-

tion as to be constantly flooded. Madrid Cienti/ico

wants the present conductors changed for paper insula-

tion concentric cables. It might be suggested that a

better remedy would be to alter the state of things under
which the conduits "are really sewers with a copious
flow of water through them "

The Madrid correspondent of the Times [London]
writes: '"The telegraph system throughout this country
has always been a crying scandal, and instead of im-

proving with the times and the advance of science it ap-
pears to get worse. The most ordinary atmospheric
disturbance is sufficient to render unserviceable the
greater part of the lines throughout the country, while a
heavy fall of snow or a gale of wind generally results in a
complete paralyzing of the whole service. Under this

condition of things it might fairly be expected that the
authorities would not place additional difficulties in the
way, and that the public convenience would be to some
extent considered; but it it is not so, and the inefficiency

of the office is only on a par with the defective state of
the materiel. Further, the senseless and useless cen-
sorship which is exercised by the Home Office, with-
out the slightest discretion being used as to the nature
of the contents of the telegrams detained, results in

hours of delay. Two telegrams sent to the Times
within the last week were detained nine hours before
they were dispatched."

Important Telegraph Litigation.

A decision was made by the Supreme Court of the

United States a year ago to the effect that the Union

Pacific Railroad company was obligated to render tele-

graph service to the United States under its charter,

and could not fulfill the requirements of the charter by

farming out the telegraph duties to the Western Union
Telegraph company. The necessary details to carry out

that decree have never been completely adjusted. Now,
however, United States Attorney Sawyer has made a

motion before Judge Munger at Omaha for the filing of

the supplemental decree to the decree originally made
by the United States Circuit Court in the case of the

United States against the Union Pacific company and

the Western Union Telegraph company. The supple-

mental decree is in conformity with the mandate of the

United States Supreme Court in the cases filed in Feb-

ruary, 1896.

Judge Munger will set the time when the actual work

of separating the Union Pacific and Western Union shall

commence. After the order is made, the Union Pacific

Railway company, by its agents and employes, and not

through the instrumentality of the Western Unicn Tele-

graph company, will exercise all the duties created by

the telegraph franchise of the acts of 1862 and 1864, and

the latter company is directed to vacate all offices of the

railway company. The extent of this decision opens

the wires, offices and connection of the Union Pacific

Railway company to all persons and corporations on

equal terms, and destroys the monopoly of the Western

Union Telegraph company along the line of the Union

Pacific roads. That increases the wires accessible to

the Postal Telegraph company alone nearly 2,000 miles.

Electrical Manufacturing in Canada.
In a communication in the Canadian ElecLrical Xeivs

intended to refute the views of a previous correspond-

ent, who appears to have held that there was no reason

for the existence of an electrical manufacturing indus-

try in Canada, a Hamilton (Ont ) manufacturer makes

some statements that are of interest to American elec-

trical men. He says, in part:

It is my candid belief that we have men in this coun-
try, many of whom working at nominal salaries in our
various manufactories, who are in every way qualified

to do a great deal in this line if they but had the confi-

dence and support of our manufacturers and would fur-

ther proclaim their capabilities without "fear and
trembling."
While I will admit that it would be useless, with our

meager experience and knowledge in this particular

branch, to attempt to introduce heavy power transmis-
sion apparatus in competition with the highly developed
apparatus of American design, yet there remains a great

field for perfected constant potential and arc lighting

devices, and for the classes of specialties which are al-

ways in demand, and because a few large alternators

are imported there is no reason why the industry as a
whole should be made to suffer in face of a tariff which
would result in the flooding of the country with endless

cheap apparatus.

There is, of course, no doubt that some of our Cana-
dian-made apparatus is not what it should be. As an
instance we can cite the fact that "there are not three

firms in this country who make a modern and efficient

constant potential motor or dynamo; but yet we have
not the slightest ground for an excuse for this state of

affairs, as we have engineers capable of constructing
modern apparatus if sufficient confidence were placed
in their abilities instead of undervaluing same.
The few articles entering into the construction of

electrical machinery which are of necessity now im-
ported from the United States would soon be furnished
if the demand arose for sufficient quantities, and would
it not be better to foster such industries, as well as re-

tain- the present ones, by guaranteeing sufficient protec-

tion, instead of doing the opposite by removing same ?

The Trumbull Electric Railroad company of Warren,
O., announces that it will extend its line to Leavitts-

burg within 18 months, the county commissioners hav-

ing extended the limit of the franchise.

Some Requisites of a Perfect Fire-alarm
Box. 1

By James W. Johnson.

One of the most important details of a fire-alarm sys-
tem is the street box, which has made greater demands
upon the skill of the mechanic and ingenuity of the in-
ventor than perhaps any other appliance used in connec-
tian with the fire-alarm telegraph, on account of its loca-
tion out of doors, where it cannot have the close super-
vision that the engine house and central office appliances
receive, being subjected to extremes of temperature, the
effects of rain, sleet and dust, depending for its proper
manipulation upon a public that is ignorant of its con :

struction and operation, and with an enemy in the shape
of lightning and high-tension currents liable at any time
to attempt its injury and destruction.

It is intended bere to point out a few of the essential
features that should be embodied in all boxes to render
them reliable and efficient under the many and varying
conditions met with in practice, without making demands
upon the inventor and mechanic that they have not al-
ready succeeded in supplying; but rather to call atten-

• tion to necessities that can be readily provided for.

A most necessary provision in a fire-alarm box is to
make the hook or lever, by which the mechanism is oper-
ated to send in an alarm, easy of access. The so-called
"key chase system," which often involves serious delay,
is far from ideal. The preliminary steps of hunting up
a key and finding the keyhole are chargeable with de-
lays, which may be entirely overcome by using an effi-

cient type of keyless door. As the question of doors is

one that would require a paper in itself for proper dis-
cussion, this feature will not be treated at length here.
Where cost, is not animportant factor, the type having

a gong inside, which is sounded when the handle is

turned, thus giving a local alarm and assisting in the de-
tection of persons attempting to send in false alarms,
possesses advantages over other kinds.
A very efficient type consists of an ordinary key door,

having an opening covered by glass, upon breaking
which access may be had directly to the hook without
opening the door at all. Such a door requires that the
hook be constructed so that it cannot suffer injury in
breaking the glass, and provisions for preventing the
entrance of rain and dust to the interior case when the
opening in the outer door is uncovered.
The ideal fire-alarm box should be so constructed as

to insure the repetition of its signal the proper number
of times whenever the hook is pulled, and to prevent the
signal from being affected if the hook happens to be
pulled again before the signal is completed; in other
words, when the mechanism is once started it should be
impossible to affect its operation by means of the hook
until the whole signal has been transmitted.

It should be absolutely non-interfering, by which is

meant that should two or more boxes happen to be
pulled simultaneously the signals from every box will

be transmitted without the slightest confusion or inter-

ference.

Its mechanism must be so designed and constructed
as to be absolutely reliable under all conditions of

practice unaffected by extremes of temperatuie or by
frost or dust to such an extent as to affect its operation,
if given a reasonable degree of care.

It must have efficient protection against lightning and
high-tension currents, and the devices or appliances
whereby this is accomplished must be so designed" and
constructed as to leave the box in good operative condi-
tion after they have performed their functions of pro-
tecting it.

The best modern practice is to shunt or short-circuit
the signaling contacts and box magnels, or to switch
them entirely out of circuit when the box is not in use.

If the shunt circuit is of sufficient carrying capacity this

method has advantages over the other, because it is not
necessary to rely upon the operation of a spring or the
box mechanism and it allows the contacts to be kept
closed normally,- which keeps dust from accumulating
on them; whereas contacts held normally open corrode
and become dirty and often miss the first blows. A
slight fusion of the contact points where a switch is used
may prevent the spring from drawing it over, or the
spring may become weakened and fail to act, either of
which would render it impossible to send in an alarm
from the box.

The most efficient and reliable device now employed
consists of two contact points of large carrying capacity
and lo w resistance, one of which is attached to the start-

ing lever or sector, and the other to the framework of

the mechanism in such a way that when the mechanism
is at rest the contacts are held firmly together, where-
by the shunt circuit, consisting of wire of ample carry-
ing capacity, is closed, and the signaling contacts and
magnets thus cut out of circuit.

By this arrangement the person pulling the lever or-

hook of the box draws one of the contacts away from
the other, and the power exerted in pulling the box is

ordinarily sufficient to pull the contact points apart,

even though they may have been somewhat fused.

In all fire-alarm boxes the signaling contacts and
magnets should be cut out from the main circuit when
the box is not in use, and the means for cutting them
into circuit should not depend upon the operation of the

mechanism or of any spring, but upon the physical force

exerted by the person in pulling the hook.
The clockwork mechanism, as well as the signaling

contacts, should have the best possible protection

against entrance of moisture or dust; but as it is impos-
sible to

-
wholly eliminate dust, the mechanism should

be designed so that it will not be rendered inopera-

1. Read before the annual meeting of the Illinois Firemen's
association, at East St. Louis. January 14, iStj;-.
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live even though a certain amount of dust accumulates

upon it.

The mechanism should be self-restoring; that is, it

should be constructed so that it will bring itself into

signaling condition at the end of each completed signal

without the necessity of any manual performance, such

as closing the door.

It must be simple. It must not have a multiplicity of

contacts. Aside from the telegraph key two sets are all

that is necessary—one for the signaling and the other

for cutting the box out when not in use—even in the most

efficient types of non-interfering boxes. It must have

means for signaling manually for the use of the officials

of a fire department in communicating with the engine

house, and also means whereby the box can be thor-

oughly tested, mechanically and electrically, without

calling out the department. The ideal fire-alarm box

must be one that can be grafted into systems already

established without detracting from the efficiency

thereof in the slightest degree; but, to the contrary.it

should be a box, the introduction of which will, if any-

thing, better the system and render it more reliable and

efficient.

The signaling contacts should be constructed so that

an accumulation of dust will not cause false blows or

failures, and so that the contact surface will always be

kept clean.

The form of contact that has given the best practical

results in actual service consists of two flexible springs.

into the free ends of which are riveted the contact

points. These springs are mounted so that the number
wheel of the box controls them, and when the circuit is

closed the contact points come together at the edges,

and then move against each other as the operation of

closing the circuit progresses. _ As there is some pres-

sure and friction between them any particle of dust will

be cleaned off and a thoroughly good connection is

bound to be made.
The non-interference device should also be mechani-

cally restored by the mechanism, and not be dependent

upon the co-operation of the outer door or other manual
means. It should, moreover, be so much under the con-

trol of the mechanism that the magnets will have noth-

ing further to do than to hold the armature in place after

it has been put there mechanically; otherwise a reduc-

tion in the strength of the line current would be very apt

to render it inefficient.

A perfect box should, moreover, be so constructed

that it can be auxiliarized and operated from an auxil-

iary box without rendering the non-interference device

inoperative.

Special stress is laid upon the necessity of having the

box absolutely non-interfering. There are fire-alarm

boxes called non-interfering boxes that are only partially

so. Two of them pulled exactly together will interfere

every time, and under certain other conditions inter-

ferences occur. A box of this kind that may in an emer-

gency fail to do what it is expected and designed to do

may cause serious consequences sometimes, and its

chances of failure should be thoroughly understood aDd
provided for. There was a time when it was thought

impossible to make an absolutely non-interfering box-
one that could be depended upon under all conditions of

practice to prevent the loss of alarms and interference,

but such is not the case at present.

The perfect fire-alarm box should be non-interfering

to such an extent as to absolutely prevent confusion or

the loss of any signals from attempting to send two or

more over the same circuit simultaneously under any
and all conditions.

Large Electric Mining Plant in Califor-
nia.

The important electric power plant in course of con-

struction on the Amador side of the Mokelumne river,

at Blue Lakes City, will be completed by the end of

March. The following facts in relation to this plant

were gathered by the Engineering and MiningJour-
nal from a recent report of the general manager of the

California Exploration company. The surveys have
been made for the power and light line, and poles are

being erected and transmission wires laid. The system
will embrace 33 miles of mines, from Plymouth, in Am-
ador county, to Altaville, Calaveras county. Already
contracts have been made with the California Explora-

tion company, which controls the power in Calaveras
connty, to furnish light and power to the towns of San
Andreas and Mokelumne Hill, and the adjacent mines.

The supply of water needed to generate the power will

be taken from the Great Lakes at the summit of the

Sierras. It is estimated that, if necessary, 300,000,000
gallons of water per day can be supplied from these
lakes. Large reservoirs have been constructed at Slab-
town, two miles from Blue Lakes City, and excavating
for a trench 3,400 feet in length for the reception of the
power plant pipe line has been completed. This trench
has been sunk to the bedrock and in some cases it was
necessary to cut into the rock for a depth of 20 feet.

The first section of the pipe has been laid in place. As
it is laid it is bolted together; it then is secured in_a

mass of concrete, which method of laying it will be con-
tinued for quite a distance up the line. In addition, the
trench is filled with good material, well rammed into
place about the pipe, so as to amply secure it against
any possibility of movement caused by the enormous
pressure to which it will be subjected when in operation,
as it will have a fall of 1,043 feet at the power house,
developing 2V$ horse power for each miner's inch of
water. This part of the work especially is receiving
much care, and no expense is spared to make it a sub-
stantial and permanent construction. The pipe itself

is made of the best material throughout isteel). at the

lower end one-half inch in thickness, and )s 22 inches

in diameter. Every piece is tested at the factory

before shipment to double its working pressure. The
pipe line construction will be pushed to completion and
will be ready within the contract time.

The power house building is a substantial steel-frame

structure 35 by 100 feet in the clear, containing a 10-ton

traveling crane; it is covered with corrugated steel sheet-

ing and lined with asbestos and tarpaper to prevent con-
densation. It is erected on substantial stone foundations,

laid in cement mortar and carried down to solid bedrock.

This building is now completed and ready for the recep-

tion of the hydraulic and electric apparatus. The pre-

liminary installation of the latter will consist of two 750
kilowatt two-phase Stanley generators, one of which has
been shipped, while all of the apparatus will leave the

factory in March. Commodious camps have been
established and a large force of men is at work. Some
new and valuable improvements are presented in the

water-wheel plant, which will consist of three Soo horse
power wheels of a new type, which are now being manu-
factured in San Francisco; and the equipment will be
ready by the time the generators arrive. From this

power house as a central station power will be supplied
to a number of mines owned by the company, as indi-

cated above.

CORRESPONDENCE.

New York Notes.

New York, March 13.—When the State Railroad

Commission met on Wednesday to consider the applica-

tion of the Metropolitan Street Railway company for

permission to change the motive power on the Sixth,

Eighth and Ninth avenue lines to the trolley conduit sys-

tem, the board was asked to withhold the desired con-

sent by a lawyer representing the Third Avenue Rail-

road company and others, who contended that the con-

sent of the Board of Electrical Control should have been

secured and who asserted, also, that the Metropolitan

company, by reason of its inactivity under original

grants, was a trespasser on some of the streets affected.

In his reply for the Metropolitan company, William C.

Whitney said; "We are prepared to spend $5, 000, 000

or $6, 000, 000 and to build two parallel lines near the

backbone of the island to try and relieve the tremendous

glut of travel. We have got to begin the work at once,

if we are going to do it. .We intend to build 2,000 feet

a day, which is tremendous work. The property-own-

ers are clamoring for the change. The Eighth avenue

property-owners want us to come down their avenue

and not stop at Fifty-ninth street, and I have no ques-

tion in my mind but that we shall go down Eighth ave-

nue. We offered some time ago a reward of Sioo.ooo

for the purpose of stimulating invention in connection

with motive power for surface railroads. We have se-

cured now, in the face of almost insuperable difficulties,

what is considered the best method available, and we de-

sire to give the public the benefit of it, and improve the

service on street railways, and we are met on every side

by a host of preposterous objections." The Metropoli-

tan company's engineer, F. S. Pearson, explained the

trolley conduit system. He said that it was greatly

superior to the cable, as it was cheaper, and any num-
ber of cars could be run with safety over any part of the

line. The system had proved successful on Lenox ave-

nue, he said. After Mr. Pearson's statement, the oppo-

sition of the other railroad companies to the character of

the motive power was withdrawn. Other legal objec-

tions were raised, however, and the hearing was closed

without a final decision. The commission will meet

again on Wednesday. The opposition of the Third

avenue company seems to be wholly factitious. The
public is friendly to neither company, as the service is

bad. As the Herald says, "Probably nowhere else in

the world would such a shameless defiance of public con-

venience be tolerated for a day."

The Brooklyn bridge trustees have decided that "L"
trains and trolley cars may run across the structure if

their owners make proper compensation for the privi-

lege. There are no engineering difficulties in the way.

Superintendent Martin says that the stability of the

bridge will not in the slightest degree be endangered by

the substitution of "L" trains for a part of the bridge

trains and by the introduction of surface cars upon the

roadways.

The horseless carriages will make their first appeal to

the New York public within a short time. It is pro-

posed to put 12 of these vehicles on the streets. They
will be hansoms and coupes. The motive power will be
electricity, and it is promised that the new vehicles, with

their pneumatic tires, will be more comfortable and less

noisy than the ordinary cab. However, a writer for the

Sun apprehends that "It will take some composure to

ride about in these new horseless carriages. They are

certain to make their passengers conspicuous, and they

might not survive this drawback coupled with the repu-

tation of cheapness."

At the recent annual meeting of the New York & New
Jersey Telephone company, the following-named direc-

tors were elected without opposition: Charles F. Cut-

ler, Alexander Cameron, Joseph P. Davis, Charles A.

Nichols, Hugh Kinnard, William D. Sargent, David B.

Powell, George H. Prentiss. Joel C. Clark, Felix Camp-
bell, Edward J. Hall and Henry Sanger Snow. The
treasurer's report contained the following items: Gross

earnings, $1,554,585.33; expenses, $1,076,854.76; bal-

ance on hand over and above operating expenses, $477,-

730.66; interest and taxes, §107,268.72; new earnings,

$370,461.94. Of this, $253,363 was set aside for divi-

dend purposes, leaving a surplus for 1896 of $117,-

098 94.

The Western Union's (partly estimated) statement for

the quarter ending March 31, 1S97, shows net revenues

for the quarter of $1,100,000. From this interest on

bonds, $223,358.70; sinking fund, $20,000; in all, $243,-

35S.70, with the requirement for the dividend which has

been declared, at i'i' per cent., $1,191,691.25, makes

$^435,049.95. The surplus at tbe end of the December
quarter, $7,906,041.49, is reduced to $7,570,721.54.

The quarter has been one of unusual dullness of business

and the results markedly out of line with the usual and
normal earnings, being some $445,000 less, in net, than

for the preceding quarter. However, a prompt better-

ment is expected. M. S.

Milwaukee, Wis.
Milwaukee, March 13.—The North Greenfield &

Waukesha Electric Railway company has been incor-

porated for the purpose of building an electric line from

North Greenfield to Waukesha. The formation was

something of a surprise in street railway circles. The
Milwaukee & Waukesha Electric Railway company,

which owns the Wauwatosa dummy line and has a

franchise to build lines into Milwaukee, has laid out a

line running from its terminus at North Greenfield to

Waukesha.

It is not likely that both lines to Waukesha will be

built, as they would necessarily run side by side the

whole distance, and the chances are that the line that

is built first will have a monopoly of the field. The in-

corporators of the new company are Stutley I. Hender-

son, a real estate agent of this city with interests at

North Greenfield; F. W. Henderson and S. M. Will-

iams, attorneys of this city; August F. Lindow, another

real estate agent, and Walter K.- Means, a civil en-

gineer. The capital stock of the company is $100,000.

It is safe to say that the gentlemen who have incorpo-

rated the company are not going to put up the money

to build the proposed road, which they say will be done

this year. Stutley I Henderson, one of the incorpo-

rators, has hitherto been associated with the Wauwatosa

dummy line people, but as they have incorporated tbe

Milwaukee & Waukesha Electric Railway company, it is

hard to imagine why it should be necessary to organize

still another company to carry out their plans. Upon
the face of things it does not seem as though the new
move boded well to the original Waukesha company. On
this account and because of the fact that the Milwaukee

Electric Railway & Lighting company's line now termi-

nates at North Greenfield, it is suspected that the new
company may be working in the interest of the Milwau-

kee company, so as to freeze out its prospective rival.

The engines for +he power house of the Citizens'

Traction company at Oshkosh are to be ready for use

on May 15th. They are of -the Hamilton-Corliss type.

The buildings erected by the company are about com-

pleted, and the time before May 15th will be spent in

getting the machinery and cars in order.

The talk of utilizing the dells on the Wisconsin River

for power in the production of electricity has been re-

vived, the idea this time being to make the current

furnish the means of propelling cars on a line to be

built between Kilbourn and Baraboo.

The Menominee River Boom company has some idea

of utilizing the power of Chappe Rapids. A survey has

been ordered, and if it be shown that there is a 12-foot

head at the rapids, a large dam will be built, and the

power conveyed to Marinette, a distance of six miles,

by electricity.

The village board of Delavan has granted a franchise

for an electric railway line, to be built by the Delavan

Light & Fuel company, between the town and the

summer resorts on Delavan Lake. The franchise is to

run for a period of 20 years.

The Milwaukee Electric Railway & Lighting company
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has submitted an interesting statement to the New York

Stock Exchange and it has found its way into the hands

of the Wisconsin legislators. The statement values the

company's property at 514,223,150.66; supplies on hand,

$52,905.92; consolidated bonds deposited to retire Mil-

waukee City Railroad first mortgage bonds, Si, 000, 000;

consolidated bonds to retire West Side railway first

mortgage bonds, $500,000, and other items, the grand

total being $15,888,526.89. The preferred stock is

$3,500,000; thecommon stock is $3,500,000; consolidated

mortgage bonds, $7,000,000; Milwaukee City Railroad

company bonds, $1,000,000; West Side railroad first

mortgage bonds, $500,000; mortgage on Milwaukee Arc

Light company plant, $20,000, and other items, making

the grand total of $15,888,526.89. The company is un-

derstood to be in a very satisfactory condition. It is

paying interest on its bonds, although it does not appear

to have paid any dividend yet.

The state tax paid by the Wisconsin Telephone com-

pany on its business during the last year was $9,274.90.

It is stated that the Pabst power house plant and sys-

tem would not have been transferred to the Milwaukee

Electric Railway & Lighting company if the terms of the

original option had been adhered to. The New York

directors of the Milwaukee company experienced more

trouble in raising the money than they had apprehended

and the option expired before they could make the

necessary payment. Capt. Pabst, however, not only

gave the company more time in which to make the pur-

chase, but accepted the old street car barn property on

West Water street, near Grand avenue, in part pay-

ment of the purchase price.

At the instancs of some of the Milwaukee aldermen

the police department '

'kept tab" on the Milwaukee

street car lines for six days during February, in order to

ascertain whether the company was complying with the

ordinance to regulate the running of cars on the various

lines. After the test the chief of police reported that

on only one line, the Wells street branch, was the head-

way called for by aldermanic enactment maintained. It

has also been reported to the council that the company

is still using some cars that are not provided with vesti-

bules, although the limit provided by the state law for

building vestibules on street cars expired some time ago.

Some of the aldermen are threatening to make it very

interesting for the company in the courts. C.

PERSONAL
T. W. Ness, representing the Holtzer-Cabot Electric

company of Boston, was in Chicago last week.

H. J. Gille, who represents the Washburn & Moen
Manufacturing company in St. Paul, Minn., was a re-

cent Chicago visitor.

Henry B. Cutter, president and general manager of

the Cutter Electrical & Manufacturing company of

Philadelphia, stopped in Chicago on his trip through the

West.

Last week's out-of-town callers at the office of the Na-
tional Electric Light association in New York were: C.

S. Knight, Fort Wayne, Ind.; D. D. Dickey. Pittsburg,

Pa.; W. C. Ballda, Utica, >L Y.; J. Wilson, Boston,
Mass.; Samuel Insull, Chicago, 111.; J. J.

Burleigh,

Camden, N. J.; H. Brooks, Boston, Mass.; E. F. Phil-

lips, Providence, R. I.; H. C. Adams, Jr., Pawtucket,
R. I.

"

Friends of F. B. Badt, secretary of the Siemens &
Halske Electric company of America, will be grieved to

learn of his recent bereavement. Professor Badt last

week was informed of the death of his mother in Ger-
many. The deceased was 72 years of age and had been
ill only a short time. The immediate cause of death was
pneumonia, which developed from an attack of la

grippe.

A recent biographical sketch of Ferranti, the great in-

vestigator and demonstrator of high-tension electrical

transmission in England, gives the information that, in

spite of his Italian name, he has comparatively little

Italian blood. Of his grandparents, one was American
one English and one Flemish. As far as descent goes,

therefore, America has as good a right to claim him as

Italy has.

Prof. Simon Newcomb, the great astronomer and
mathematician, has retired from the navy and superin-

tendency of the Nautical Almanac. A recent writer,

dwelling on Prof. Newcomb's achievements, asserts that

"he has done more than any other American since

Franklin to make American learning respected and ac-

cepted in European countries. To-day every astrono-

mer in the world uses Newcomb's determinations of the

movements of the planets and the moon; every eclipse

is computed according to Newcomb's tables; every nau-

tical almanac is based on the determinations of the

Washington office, and the shipping of the civilized

world is guided either by the American Nautical Al-

manac or by ephemerides based on Newcomb's work."

ELECTRIC LIGHTING.
The Raleigh, North Carolina, Electric Light company

will rebuild its electric plant, which was burned last

summer. The plant will cost $35,000 or more.

The Eaton, O.. Electric Light & Ice company has
been given anew contract for street lighting. The new
system will consist of 160 thirty-two candle power in-

candescent lamps operated for $21.50 per lamp per an-
num. Arc lights are used at present. The company
will have the new system ready about April 1st.

The Pikesville, Reisterstown & Glyndon Electric com-
pany has been incorporated, with a capital stock of $25,-
000, and purposes distributing electric lights for the
Maryland towns mentioned in its title. The incorpora-
tors are Edmund T. Mudge, Henry L. Naylor, Arthur
A. Rich, Frank Delia Torre and Randolph Barton, Jr.,

all of Baltimore.

and with him are associated J. P. Pierce of Buffalo,
Judge Hibbard, Paul Marker and W. F. Fox of Chicago,

J. W. Boone of Syracuse, Henry Clews of New York
and Melville E. Stone of Chicago. The road will cost
about $100,000 and will be in operation by the middle
of September.

MISCELLANEOUS.

ELECTRIC RAILWAYS.
The annual meeting of the Metropolitan West Side

Elevated Railway company will be held in Chicago at

the office of the company on April 5th.

It is said that Samuel B. Sneath, owner of the un-
completed Tiffin & Fostoria electric railroad, has de-
cided to continue the work on the road. A greater part
of the 14 miles between Tiffin, O. , and Fostoria has been
graded, and over a portion of the distance the rails have
been laid.

It is stated that the arrangements for the $3,500,000
loan for the Northwestern "L"—the elevated electric

railroad building on the North Side, Chicago—are prac-
tically completed. It is estimated that this sura is suf-

ficient to complete the road, which will now bg built as
soon as possible.

The Falls Road Electric company of Baltimore is

about to begin work in the city and suburbs. Its line is

to be double track and seven miles long, with one or two
branches. It is understood that 80-pound rails will be
used. Plans are beiDg prepared for a car shed, to be
erected at Mount Washington, the present northern ter-

minus of the road. This building will be 80 by 200 feet,

and will accommodate over 50 cars. Geo. R. Webb,
Equitable buildiDg, Baltimore, is general manager of the
company.

The Bluff City Electric Street Railway company, con-
necting Waukegan and EvanstOD, is endeavoring to secure
the consent of the Lake Forest, 111., Council for right of

way through the latter town. The route selected enters
Lake Forest from the north in Railway avenue. At Wis-
consin street it turns into Depot avenue, running by the

Northwestern railroad station and through the business
center to Illinois street. There it is proposed to run
through the subway under the Northwestern tracks to

Western avenue.

At a meeting of the stockholders of the Reading &
Boyertown Electric Street Railway company the follow-

ing-named officers and directors were elected for the

ensuing year: President, Jeremiah Hagenman; secre-

tary, M. G. Taylor; treasurer, Dr. T. J. B. Rhoads;
directors, Dr. T. J. B. Rhoads, M. G. Taylor, C. B.
Spatz, J. Hagenman and F. P. Esterly. The road, start-

ing from the tracks of the Pennsylvania & Reading rail-

road at Boyertown and connecting with the East Read-
ing road at Black Bear, will be built this spring. The
capital stock is $300,000.

A new electric railroad is said to be an assured fact

from Joliet, 111., west through Kendall county, to some
point on the Fox river, the objective city being as yet

undecided upon. A meeting was held at Newark, Ken-
dall county, recently, to discuss the situation, and a

competent engineer and a capitalist have been on the

ground. It is proposed to have an electric railroad to

carry passengers and freight. A rich agricultural

country between the Rock Island and the Chicago, Bur-
lington & Quincy is not touched by railroads. The
farmers of that territory are anxious to get connection
with the outside world.

The application of the Catskill Electric Railway com-
pany for permission to build a line from the water front

at Catskill-on-the-Hudson to a Doint in front of the Grant
House in Jefferson county was heard by the railroad

commissioners at their recent meeting in New York.

The commissioners also considered the application of

the Auburn & Western Railroad company for permission

to build an electric road between Auburn and Seneca
Falls, a distance of io}4 miles. The application was
opposed by counsel representing the New York Central

& Hudson River Railroad company, and the hearing was
adjourned until the meeting at Syracuse.

It is reported at Denver, Colo., that an electric rail-

way to operate in Summit and Park counties will be

built for the purpose of furnishing transportation

facilities to mining camps which have been shut out of

the market owing to the high price attendant on existing

means of hauling, the only system that has been
hitherto available being by aerial tramways and pack
animals. These means have proved so costly that

many mines have had to shut down. The line will

start at Alma and Breckenridge, where connection may
be had with the South Park railway leading to the Den-
ver smelters. It is estimated that the electric line can

handle 200 tons a day at a cost of not to exceed $1 a

ton. Water powers will be utilized. M. M. Howe, an

experienced mine manager, is at the head of the project

It is stated that a large firm manufacturing dynamos
and motors is at work upon a motor that will run at a
speed of 10,000 revolutions per minute. This motor, if

it can be successfully constructed, will be used by the
United States government on men-of-war to start the
propelling machinery of Howell torpedoes just before
they are fired from their tubes. This torpedo is pro-
pelled by the energy stored in a small fly-wheel inside
of it, made to revolve at a speed of 10,000 revolutions, and
at present a steam turbine is the only motor of simple
form that is available to rotate the fly-wheel at that
speed.

In noting an addition to a review of the electrical
progress of 1S96, by C. G. Armstrong, which it had
previously published, the Canadian Engineer mentions
the "curious coincidence that on the same day this ar-
ticle appeared in the Canadian Engijieer the West-
ern Electrician of Chicago published a review of the
electrical developments of 1896, under the same title,

and by a writer of the same name (C. G. Armstrong),
and further, that the Chicago writer, though dealing
with local events, comes to the same conclusions on
many of the problems of interest to the electrical
world."

The annual convention of the National Association of
Credit Men will be held at Kansas City, Mo., on June
9th, 10th and nth. The National association was or-

ganized in the spring of 1S96 aDd held its first annual
convention at Toledo, Ohio. With less than a dozen
local associations, there were 150 delegates at Toledo.
There are now over 30 local organizations in the prin-
cipal jobbing centers and others are rapidly organizing.
It is expected that there will be at least 50 local associa-
tions when the annual convention is held in Kansas
City next June, and from the unusual interest manifested
it is expected that fully 600 delegates will attend the
second annual convention.

TRADE NEWS.
The plant of the Jenney Electric Motor company of

Indianapolis was badly damaged by fire last week. The
main building was destroyed, with its contents, but the
power house and testing department were not destroyed.
The company will probably rebuild at once.

Captain W. L. Candee, general manager of the

Okonite Wire company of New York, left on Saturdny
for a short trip to Bermuda for his health. Without
doubt, ere his return, the natives of Bermuda will have
become well acquainted with the merits of Okonite insu-

lation. The many friends of Captain Candee wish him
a pleasant trip, and hope that after the needed rest he
may return much benefited.

The General Electric company's new catalogue of

"Electric Pumping Machinery" ranks creditably with
the other printed matter of the company as an example
of book-making and contains much valuable informa-
tion. Many typical equipments are illustrated, and the

various types of pumps and motors are shown in com-
bination. The work will be found to be a valuable
addition to the working engineer's books of reference.

General Manager W. C. Ballda of the Utica Electri-

cal Manufacturing & Supply company of Utica, N. Y.,

was a visitor in New York city last week, spending sev-

eral days on business in connection with his concern.

He reports that they have about all they can do in their

factory, and that the outlook is improving. The com-
pany has recently taken a number of large contracts,

and from all indications there will be a very busy season
in the vicinity of Utica in the electrical business.

The Metropolitan Electric company of Chicago has
taken the agency for a line of desk lamps covering a
number of different styles of adjustable stand lamps,
pivoted portables, roll-top desk lamps, bracket lamps
and adjustable ball hangers, all with the most approved
shades in different finishes. A good desk lamp is a mat-
ter of interest to every office man, and in the illustrated

circular being issued by the Metropolitan Electric com-
pany will be found a complete line of well assorted desk
lamps that commend themselves to the public.

The Standard Paint company is still in business and
claims to be selling more P. & B. than ever". "We are

pleased to report a most gratifying increase in the sale

of P. & B. insulating compounds and armature var-

nish," writes General Sales Agent F. S. De Ronde from
New York, "particularly among street railways and
manufacturers of electrical machinery. We invite

correspondence from electricians and electrical manu-
facturers everywhere, and will take pleasure in answer-

ing any questions regarding our goods and will cheer-

fully furnish samples and all information if desired. We
also make a specialty of roofing for central stations and
car barns. We particularly invite correspondence on

the question of how to roof buildings."

The Central Electric company states that the pros-

pects for business are exceedingly promising. The in-

quiries for its numerous specialties are daily increasing,

which gives evidence that customers are providing for a
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lively trade. It is quite evident that the Wagner direct-

connected alternating current ceiling fan motor, for

which the company is general western agent, is bound

to be a winner. It has many and unusually advantage-

ous features, which seem to appeal to prospective users

with unusual force. The Central company is bringing

out a new form of spark arrester made entirely of

Russia iron, and adapted to be used in connection

with most any form of arc lamp. Circulars fully

describing this device are being sent out, and will be

sent on application.

The Washburn & Moen Manufacturing company has

just sold to the New York, New Haven & Hartford Rail-

road company for its new electrical equipment at Ber-

lin, Conn., a large number of the new "Crown" rail

bonds. These bonds are to be stranded, are something

more than 300 000 circular mils capacity and are to be ap-

plied under the rails, two bonds to each joint. Col.

N. H. Heft, chief electrician, has had a large experi-

ence in such matters, and thoroughly appreciates the

merits of a good bond. The Crown bond has also

just been sold for the equipment of the Lorain & Cleve-

land railway and to the Brockton. Bridgewater & Taun-
ton Street Railway company. This bond is made in

different shapes, so as to meet all conditions of rail

bonding, and is proving very attractive to street railway

superintendents and managers.

"Our works are being run full time; the prospects for

future business are all right, and we are satisfied that the

year will be one of the best we have had in our busi-

ness, " was the cheering greeting given by Treasurer A. H.
Blackburn of the Fuel Economizer company ofMattea-

wan, N. Y., to a representative of the Western. Elec-
trician recently. In reply to a question, if the West
was well represented in the orders which had been se-

cured by bis company, Mr. Blackburn stated that its

best business for some time past had been from western

territory, and that the following orders were recently

taken: Two thousand horse power economizer for in-

stallation in the plant of theSalinos Beet Sugar Refining

company, California: De La Mars Nevada Gold Mining
company of Salt Lake City, apparatus for 600 horse

power; Anheuser-Busch company, St. Louis, 1,000

horse power economizer. One thousand horse power
is now going through the works for the Armour Packing
company, Chicago— this being a duplicate order; also a

2,000 horse power economizer for the Edison Electric

company. New Orleans.

BUSINESS.
Testimonials for Alcatraz electrical compound con-

tinue to be received By General Agent C. P. Williams
of 39 Cortlandt street. New York, showing that many
severe tests are made of this well-known compound. A
recent letter from E. H. Clark of Long Branch, N. J.,

was accompanied by a section of moulding and wire

which had been covered with Alcatraz that had passed
through a fire recently. Tha samples were in excellent

condition, and amply demonstrated the truth of the

statement that this compound is fireproof.

The Lombard hydraulic brake for street cars is oper-

ated on the princfple of the well-known Lombard water-
wheel governor, and is said to be the best brake made.
A description is given in a pamphlet issued by the Lom-
bard Hydraulic Brake company of 61 Hampshire street,

Boston, which will be sent upon request.

R. W. Schmelz, Jacksonville, Fla., claims to manu-
facture a soldering stick for electrical and other workers
which contains no metallic salts or acids, and will not
cause short-circuits or other trouble on armatures. Mr.
Schmelz also claims that this article is cheaper than
salts or acid as well as more convenient.

The Julius Andrae & Sons company of 225 West Water
street, Milwaukee, has secured the contract for the

switchboard in the new eight-story Germania building

in Milwaukee. The board will consist of three marble
panels encased in an angle-iron frame. Weston instru-

ments and I-T-E circuit breakers will be used.

It is the custom of the Electric Appliance company to

keep its customers posted on any changes in market
prices, and to this end it is its custom to publish at fre-

quent intervals a bulletin of prices on staple goods.

Such a bulletin has just been issued. It contains valu-

able information to every purchaser of electrical sup-
plies, and will be sent to the trade on application.

Goldmark & Wallace of 29 Chambers street, New
York, manufacture the Hurricane fan motors for direct

current incandescent circuits. One type is made for

wall attachment, and can be adjusted to throw the

breeze downward, to either side or in any intermediate
direction. The good points claimed for these fans are
numerous and are fully set forth in a recent circular.

For some years the Joseph Dixon Crucible company,
Jersey City, N. J., has been supplying graphite resist-

ance devices to telephone companies, electric light com-
panies and electricians generally. The resistances have
been so satisfactory and the demand so promising that

the company has now added to that department of its

works a dynamo and all necessary apparatus for testing

purposes, and is prepared to furnish graphite resistances

in round or square rods, tubes, spirals, and other forms
of one ohm resistance or one million ohms resistance, as

required.

The success of the influence machine for X-ray work
seems no longer to be in question. The recent develop-
ment made by the L. E. Knott Apparatus company of

Boston marks an epoch of much importance. The de-

signs now made proved so successful that many who
had been waiting for more satisfactory results before
purchasing at once placed their orders. Many retail

houses have already placed large orders, and the manu-

facturers report that it is with difficulty that they are
able to turn out these machines fast enough to supply
the demand.

The Metropolitan Electric company of Chicago has
taken the agency of the Syracuse rail bond. This bond
is said to be the only one on the market that utilizes the
fish-plate holes and requires no drilling. It is sol-

dered fast to the rail, and the fish-plate bolts reinforce
the joints, making absolutely homogeneous contact dur-
ing the life of the rail, and giving a surface connection
between copper and rail of 10 times the cross section of
the bond conductors, thus making the best possible con-
struction. The Metropolitan Electric company has just

issued circulars fully describing this rail bond.

General Sales Agent P. C. Ackerman, in charge of

the New York office of the American Electrical Works,
has been a very busy man of late in making numerous
trips to different portions of the country, and the result

of his efforts has been seen by large orders. He reports
that there is a much better feeling among the purchas-
ing trade than there has been for several months. The
product of the Americal Electrical Works is well known.
The company's railway feeders and trolley wires, line

wire, incandescent and flexible cords and annunciator
wires, together with its cables for underground work,
are in use all over the country, and are considered
standard.

E. B. Latham & Co., dealers in electrical supplies at

136 Liberty street, New York, have issued "Ventilating
Catalogue No 3." It is one of the most comprehensive
catalogues on the subject of ventilation of recent issue.

It would seem that in it anyone in search of something
in the fan line can find what he desires. This catalogue
gives interesting information in regard to the apparatus.
This firm will sell the Tuerk direct and alternating cur-
rent ceiling fans, having been appointed general eastern
agents. They report that the inquiries in regard to

fans are far in excess of those of last year, and the indi-

cations are that a much larger business will be done in

this line than last year.

President B. H. Scranton of the American Electrical -

Heater company of 197 River street, Detroit, Mich.,
recently visited Chicago in the interest of his company.
The American Electrical Heater company is now ener-
getically pushing its electric heating business and feels

that it is in a position to provide heating apparatus that

is the very best that money, experience and' skilled

workmen can produce. The other officers of the com-
pany are John Scudder, secretary and treasurer; John
Heffron, vice-president, and August Tinnerholm, super-
intendent. Mr. Tinnerholm is an old electric heating
expert, being at one time in the employment of the Gen-
eral Electric company and later with the Westinghouse
company. Mr. Scranton talked most encouragingly in

regard to the prospects for the coming business as well
as the present condition of the electric heating trade.

ILLUSTRATED ELECTRICAL PATENT RECORD.
578,345. Thermal Circuit Closer. Hosea F. Maxim,

. Norfolk, Va. Application filed May 29, 1896.

A thermostat comprising two parallel expansible bars of
different strength, and each adapted to be connected with
one terminal of an electric circuit, and a relatively station-

ary contact arranged in the path of one of the bars, and
adapted to be connected with one terminal of an electric
circuit.

57s, 3S0. Call Ringer for Telephones. Joseph A. Will-

iams and Samuel Abbott, Cleveland, Ohio. Appli-

cation filed April 10, 1896.

A tri-polar permanent magnet and an electro-magnet are
fixed between the legs of the magnet, whereby the lines of
polarity in both of the magnets are on the same plane.

NO. 578,380.

578,386. Telegraphic Register. Clarence E. Beach,
Binghamton, N. Y. Application filed October 21,

iS95-

A latch is operated by the magnet and controls the motion
of the revoluble part, and a slide or beam is operated by
the collision of the revoluble part and latch.

578.394- Manipulating Device for Incandescent Lamps.
Joseph J. Dunn and John W. Regan, Boston, Mass.
Application filed March 9, 1896.

The device consists of a pair of pivoted expansion jaws
pivoted to a case or shell, a flexible shaft or spring attached
to the shell, a spring pressed expander rod arranged within
the latter, and links connecting the rod to the jaws, and
means provided for closing and adjusting the position of
the jaws.

578,402. Car Announcer. William A. Heckard and
Dora Ogden, Columbus, Ind. Application filed
May 14, 1896.

One claim is for an electro-magnet common to both cir-
cuits; means for closing either of the circuits, and thereby
energizing the magnet; an open signal circuit, a pivoted
lever controlled by the magnet, and adapted when released
to close the signal circuit: a lever adapted to cut out the
magnet from either of the first-mentioned circuits, and alio

Issued ^larch g, i8gj.

adapted to engage the signal circuit-closing lever, and to

thereby maintain an open signal circuit when the magnet
is in connection with both of the first mentioned circuits.

578,420. Electric Gas Lighter. Frederick N. Pike,

New York, N. Y. Application filed March n, 1896.

An electric gas igniter consisting of a support for the
terminals of an eleciric circuit, one of the terminals con-
sisting of an arm pivotally mounted on the support and pro-
vided with a slot at its pivotal point, and a catch at one end
adapted to engage and draw the other terminal to a point
close to the point of emergence of the gas where engage-
ment is broken, and means for automatically returning the
pivoted arm to its normal position through another path of
movement, so that it will not pass through the flame.

578,430. Electric Meter. Elihu Thomson, Lynn, Mass.
Application filed August 26, 1S89.

A meter is described, consisting of a motor having field
magnet coils connected in series with the work-circuit,
armature coils connected across the work-circuit and carry-
ing a current which is substantially constant in amount
under all conditions of working, a counting, registering or
indicating device operated by the movements of the arma-
ture, and a retarding device applied to the armature.

578,464. Contact Finger for Electric Controllers. Eu-
gene C. Parham, Johnstown, Pa. Application filed

November 18, 1S96.

Included in this arrangement are a magnetizable finger
member, means for magnetizing the member, and a contact
carried by the member and carried between the poles
thereof.

578,471. Electrical Cane. Walter N. Sherman, Mer-
ced, Cal. Application filed April 2, 1896.

A walking-stick having a chamber therein and a hollow
handle, combined with an electric battery, the parts of
which are arranged within the chamber, and nested metal-
lic electrodes attached to the handle of the cane and form-
ing a part thereof.

578,520. Telephone Transmitter. Nathaniel Lombard,
Boston, Mass. Application filed June 24, i8g6.

An apertured supporting ring, an internal circumferential
flange thereon, a diaphragm loosely resting upon the flange,
a pin centrally of the diaphragm, and a spring having its
free end connected with the pin, the tension of the spring
serving to normally maintain the diaphragm in a concavo-
convex position.

578,539- Trolley Support. Edward Blarney, Jersey
City, N. J. Application filed December 4, 1895.

The frame or yoke is connected with a trolley arm by
means of a swivel joint or coupling, in which is mounted a
supplemental frame or yoke, within which is mounted a
spring-supported sliding or depressible frame or yoke, in
which is mounted a trolley wheel.

578,542. Trolley Rope Protector. Heman M. Brooks,
New Haven, Conn. Application filed August 26,
1S96.

The device is provided with a shield or guard to prevent
water from running down the cord or rope.

578.595- Electric Lamp Post. James Buckner, Bos-
ton, Mass. Application filed June 8, 1S96.
The post comprises the tubular metallic base-section,

having a tapered socket, the elongated wooden section hav-
ing a metallic lamp-holder at the upper end and a tapered
shank at its lower end formed to enter the socket, the
wooden shank being self-adjusting in the socket to com-
pensate for shrinkage of the wood, and a hood affixed to
the wooden section above the metallic section, the hood
being arranged to prevent the entrance of water into the
joint between the wooden and metallic sections, and to pre-
vent water flowing downwardly on the wooden section from
passing uninterruptedly onto the metallic section.

578,611. Electro-therapeutic Syringe. John D. Rively,
Pittsburg, Pa. Application filed April 24, 1896.

no. 578,673.
The features mentioned are: A bulb, a flexible pipe

leading therefrom, a second flexible pipe, a metallic sleeve "

between them carrying a binding-post, a casting in the end
of the second pipe, a detachable nozzle thereon, a conduit
leading therethrough, a socket in the end of the casting,
and a wire extending through the second pipe into the

,

socket and electrical connections.

578,670. Telephone. John Weigel, Boston, Mass. Ap-
plication filed July 14, 1896.

The combination is claimed with an inclosing casing pro-
vided with a diaphragm, of a permanent magnet provided
with a front pole-piece, a spring interposed between the
casing and the magnet and acting on the latter in a direc-
tion to move the pole-ptece away from the diaphragm, and
means to limit the movement of the pole piece away from
the diaphragm.

578,673. Magnetic Apparatus. August Boetcher, Phila-
delphia, Pa. Application filed May 31, 1895.

The combination in magnetic apparatus of the magnets,
one magnet being so arraoged in advance of the other magnet
that the cores will overlap, a plain cylindrical armature, a
frame in which the armature is mounted, circuit closers
operated by the armature, whereby the armature will be at-
tracted first by one magnet, and then when above the core
of the magnet will be attracted by the other magnet, so ?.s

to give .the armature a long movement in one direction,
with means for returnieg the armature to its first position
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Light and Power at the Milwaukee Hos-
pital for the Insane.

When the remodeled electric light and power plant at

the Milwaukee Hospital for the Insane at Wauwatosa,

Wis., is entirely completed, matches—at least for the

use of the inmates—will be an unknown commodity.

What with steam heat, electric lights, electric sad-irons

in the laundry, electric curling-iron heaters for the wo-

men and electric cigar and pipe lighters for the men,

there will be little possibility of the potential danger

expressed by the combination of an insane person

and a match. It is to avoid this danger especially

that the curling-iron heaters and cigar lighters are

provided.

The new plant is housed in a detached building hav-

ing ground dimensions of ioo by 104 feet. There are

four tubular boilers, 66 inches in diameter and 16 feet long,

made by the Springfield Boiler Works of Springfield,

111., and equipped with Hawley down-draft furnaces.

£_, wo engines and three dyna-

mos comprise the electrical

generating plant. Ball en-

gines, rated at 100 and 50

horse power respectively,

are< belted to each end of a

jack-shaft, from which the

dynamos are driven, as

shown in the illustration.

The engines are operated at

250 revolutions per minute.

The shafting is provided

with five clutches, so that

any engine or any dynamo

may be connected or discon-

nected as desired. Two of

the dynamos are bipolar

Edison machines, of 100 and

150 lights' capacity respec-

tively, which were used in

the old plant and thoroughly

overhauled before re-installa-

tion. The third is a new
multipolar Gibbs machine of

45 kilowatts capacity. The
engine shown in the picture

is the smaller one, and is

principally used to drive the

smaller Edison dynamo for

all-night lighting.

Tennessee marble is used

for the switchboard, and

there are two panels, three

by six feet, in an angle-iron

frame, with ornamental iron work at the bottom between

the floor standards. The instruments are of the well-

known Weston illuminated dial type, with one voltmeter

of the round pattern. Quick-break knife switches, with

connections on the back of the board, are mounted directly

on the marble. There is also a voltmeter switch. The main

line cut-outs are arranged at the bottom of the board.

About one thousand 16 candle power lamps are con-

nected with the wiring system, and quite an extensive

use of electric heat and power is also made, particularly

in the laundry. Here electric sad-irons are used exclu-

sively, and the change from the old style of heating the

irons has been found to be very advantageous. Many

of the women employed in this department are epilep-

tics, and as a result of this malady their sensitiveness to

heat and cold is blunted. This condition resulted fre-

quently in the unconscious use of irons so hot that the

clothes were burned. With the electrically heated irons

this danger is avoided, as the winding of the resistance is

so calculated that a safe temperature cannotbe exceeded.

Moreover, no time is lost in walking from the ironing-

board to the stove to exchange cooled irons for hot ones.

All of the machinery in the laundry is electrically oper-

ated, cumbersome and uneconomical shafting having

been to a great extent superseded by individual motors.

There is a 15 horse power slow-speed motor in the wash

room, a five horse power machine in the ironing room

and one of three horse power to operate fans. In the

sewing room the sewing machines are driven by a one

horse power motor. Power for the general system of

ventilation for the main building is obtained from three

motors—two of 7J4 horse power and one of five horse

power—in the attic, which are used to operate exhaust

fans. All motors are of the manufacture of the Gibbs

Electric company of Milwaukee.

This diversified plant was put in by the Julius Andrae

& Sons company of Milwaukee, under the engineering

direction of Edgar G. Barratt of Chicago. H. C.

Mallory was the superintendent of installation.

Fight for Municipal Ownership in

Cicero, III.

The question of municipal ownership has been badly

mixed up with other matters of a purely political nature

LIGHT AND POWER AT THE MILWAUKEE HOSPITAL FOR THE IN:

in the local election contests in the town of Cicero,

which is adjacent to Chicago. The platform of the

anti-corporation party contains the following plank:

We believe in the municipal ownership and control of

plants for the supplying" of water and light and for

street transportation, and that early steps should be

taken for the ultimate accomplishment of this principle,

and in the meantime no existing contract or general

franchise should be extended nor any new ones granted

for any of said purposes without adequate compensation

to the town, and the return to the town of the right to

purchase their property at a fair valuation at any time

and without first securing a majority vote therefor at a

general town election.

It is claimed that the water, light and street railway

companies practically own the town of Cicero and that

they have not only evaded proper taxation, but that

they have furnished very poor service and have exacted

very high rates. Competition has recently appeared in

the lighting and railway fields and it is hoped that the

problem may be solved in this manner without taking

the business out of the hands of private companies.

It is reported that the Minneapolis & St. Louis Rail-

way company has let the contract to the General

Electric company to equip its Lake Minnetonka and

Minneapolis line electrically.

Graded Street Car Fares for Chicago's
Suburbanites.

A new factor has been introduced in the already per-

plexing question of securing transportation facilities for

residents of the suburbs of Chicago who have business

in the city. The question of graded street car fares

from suburban points, according to mileage, has pre-

cipitated a brisk contest among the people of Cicero.

At a recent meeting of the Cicero town board a proposi-

tion made by the Suburban Electric Street Railway com-

pany to charge seven cents for a through trip from any
part of its territory to the heart of Chicago and around

the Union loop, was taken under advisement. Several

of the trustees are in favor of holding out for bet-

ter terms, while others are willing to give the com-
pany any concessions it asks, as it has introduced

competition into that district. At present the peo-

ple of Harlem, Oak Park, Austin and contiguous vil-

lages are able to ride into the Grand Central depot for
a five-cent fare by patroniz-

ing the Suburban Electric

company, which has leased

the Harlem and Batavia

branch of the Chicago &
Northern Pacific company.

By taking the Cicero & Pro-

viso cars and transferring

to any of the Yerkes down-
town lines they must pay
double fare, or 10 cents for

a single trip. The Chicago

& Northwestern commuta-
tion rates are not any better,

so that the suburban com-

pany has been getting the

cream of the business. Pat-

rons have been notified that

the five-cent fare could not

continue after the lines are

equipped electrically and

other improvements made,

and the company has tried

hard to pave the way for a

10-cent fare. It happens,

however, that the Suburban

company requires large priv-

ileges from the Cicero town

board in the matter of right

of way, and after prolonged

discussion with some of the

trustees, ex-Judge Shope,

attorney for the Suburban
SANE - company, announced on Sat-

urday that it would agree to a seven-cent fare compro-

mise. It is probable that the amended ordinance will go

through in this shape, although there is strong opposi-

tion, said to be controlled by the Cicero & Proviso or

Yerkes interests.

The plans of the Suburban Electric compay contem-

plate connection with the Metropolitan "L" at Harrison

and Forty-eighth streets. The cars will run up an in-

clined plane, starting at Fiftieth street, until they at-

tain the level of the "L," and will run over that line

down-town as trailers, and around the loop. From the

"L" terminal the Suburban company's lines will extend

in two branches, one running south and west through

Clyde, Berwyn and Hawthorne to Riverside and La

Grange, and the other running west through Austin,

Ridgeland and Oak Park to Maywood. When the Sub-

urban company leased the Chicago & Northern Pacific

branch it made a provisional contract with *he Metro-

politan "L" company, under the terms of which the "L"

company was to haul the surface cars to and from the

city, from the point at Colorado avenue and Fortieth

street, where the two roads intersect. The question of

fare had to be settled, however, before this contract

could go into effect. The "L" company was not willing

to have the uniform five-cent rate to all suburban points
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continued, the rate being divided between the two com-

panies. Neither was it considered good policy to Charge

a uniform 10-cent rate. Graded fares were considered

the proper thing, but the two companies could not come

to immediate terms. It was finally agreed to let the

matter rest until the "L" company had made connection

with the down-town loop and had settled up its various

contracts with Mr. Yerkes incident to that connection.

Curious Freak of a Voltaic Arc.
Two electric lamps in front of a jeweler's establish-

ment served for lighting the huge watch displayed and

Fig. 2.

CURIOUS FREAK OF A VOLTAIC ARC.

the interior of the store, and were supplied with current

by the local lighting company of a small town in France.

The current has an electromotive force of 60 volts,

while the primary has a pressure of 2,400 volts. The
difference of potential (60 volts) was too high for a single

lamp and too feeble for two in series. The remedy ap-

plied for this state of affairs was self-induction resistances

on the secondary, reducing the difference of potential

to 45 volts, and the two lamps were then placed in par-

formed in a perfectly satisfactory manner, lighting up

the sign and the room. Half an hour afterward the

lights went out, and remained dark for a short time,

when they lighted up again. At the end of about the same

time the darkness and re-illumination were repeated.

An examination of the carbons showed that their

length diminished out of all proportion to the time they

had been burning.

The lamps were extinguished and on examination there

were found in the bottom of each of the globes two small

spindles of carbon about four centimeters in length,

sharpened at one end, and hollowed at the other, as

shown in Fig. 1.

The rapid consumption of the carbons was now ac-

counted for, as well as the extinction of the arc, but the

cause of all this was for a time inexplicable.

The experiment was then made of modifying the volt-

age and amperage of the supply, but the little spindles

came, and the extinction and the re-illumination went on

as before. Closer investigation soon showed the cause of

this abnormal consumption of carbon. Fig. 2 will assist

in understanding the phenomenon. The carbons in

effect occupied the center of a hemispherical reflector,

A", and at the moment of lighting the arc was at a point

above the center, at F. The reflection, as shown, fo-

cused the heat and the light at F l on the lower carbon.

This concentration left the house and the sign in semi-

darkness after a time, and eventually the lower carbon

became red-hot, commenced to waste away, and finally

burned off at a point. Then the regulator brought the

upper carbon down, and the lighting contact was formed.

But now the arc being below the center C, the focus was

formed as far above as it was before below that point.

The upper carbon was heated, wasted and burned off.

The cause having been discovered, a remedy was ap-

plied with good results. The spherical reflector was re-

moved and a cylindrical reflector having a parabolic

Plans for the Proposed Underground
Trolley Road in New York.

The plans for the construction of an extensive system

of underground trolley lires in New York city have been

in contemplation since the operation of the Lenox ave-

nue electric line was begun in June, 1895, by the Met-
ropolitan Traction company. The experience gained on

that road will, it is hoped, enable the company to avoid

FIG. 2. PLANS FOR THE PROPOSED UNDERGROUND TROL-
LEY ROAD IN NEW YORK.—SECTION OF MANHOLE

THROUGH CENTER OF SLOT.

the most serious draw-backs that have marked earlier

attempts with this form of construction. It should be

noted in passing that the decision of the Metropolitan

company to have the conduit built in the best possible

manner has already been demonstrated to have been a

very wise determination. It was decided that the very

latest practice in cable-road construction should be adopt-

ed, undoubtedly with the idea that should the new system

prove unreliable the electrical construction could be re-

moved and the cable put in its place. The experiment,

although at first pronounced unsuccessful and the sys-

FIG. I. PLANS FOR THE

allel. Each lamp required 10 amperes of current under
normal circumstances.

The upper carbons were of 14 millimeters diameter, the
lower ones 10. These carbons were placed in the cen-
ter of a large globe of transparent glass, which had been
silvered on one-half its inner surface, making a hemi-
spherical reflector. The back of this reflector, that is

the outside, was covered with an opaque varnish which
completely shut off all rays from the arc. These details
will enable the reader to appreciate the experience here
related.

When the current was first turned on, the lamps per-

PROPOSED UNDERGROUND TROLLEY ROAD IN NEW YORK.—SECTION THROUGH MANHOLE.

section substituted. Not only was the light made per-

fectly steady and constant, but the light was concentrated

where most needed.

National Electric Light Association.

The Trunk Line association has granted a rate of a fare

and one-third, for the round trip, on the certificate plan,

from all points in its territory to Niagara Falls, for dele-

gates and members of the National Electric Light asso-

ciation attending the twentieth convention to be held

June 8, 9, 10, 1897.

tem impracticable, is now reported to have proved suc-

cessful, and the company has completed the preliminary

plans for the reconstruction of a part of the Metropol-

itan system. Many changes have been made since the

first experiments were conducted, and it is believed in

street railway circles that the Metropolitan company
has developed a working system, though nothing is

known as to its probable economy.

Features of construction that appeal to the street rail-

way man are described in the Railroad Gazette, from

which the accompanying illustrations are taken. It will

be noticed that a great deal of attention has been given
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ihe construction of the conduct itself; in fact, the prin-

cipal advancement seems to be shown in road construc-

tion and mechanical details. Provision is made^for

manholes four feet 10 inches in depth, four feet long and

17 feet two inches wide. Fig. 1 shows a section through

one of these at right angles to the rails. These are

placed 200 feet apart, and are drained by a basin //,

which connects with the sewers at each opening. This

construction is similar to that used on the Lenox avenue

line, but the yokes and other metal parts will be of much
lighter construction, and the conduit will be wider but

not as deep. The ducts D carry the feed wires for the

electric road, and are connected to the conductor rail

from which the car takes power in the same way as the

feeder wires are connected with the overhead wire in a

trolley road. The city wires are in a separate main

near one of the sidewalks. The upper part of Fig. 1 is

a half-section view of the yokes, and E shows their out-

lines; the detailed construction is shown in Fig. 4. Fi
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The construction of the underground contact appa-

ratus is simple. The contact pieces shown in Fig. 7 are

suspended from the car truck and press against the flat

surface of the two iron conductors running the entire

length of the conduit aDd placed three inches on each

side of the center-line of the slot. These conductors

are suspended from the ceiling of the conduit by insu-

lators, shown in detail in Fig. 3, at a distance of 14

inches below the slot. The return current, instead of

following the surface rails, returns by one of the two

conductors. The sliding contact, it will be noticed, is

supported on spring leaves so that the contact pieces are

pressed outwardly against the conductors. These con-

tacts are suspended from a longitudinal bar bolted to

cross beams fastened to the truck and constructed of

two sheets of steel each laid upon a plate of non-conduct-

ing material. The two sheets of "the fiber are then

brought together, enclosing strips of copper conductors

connected at the top to the motor cables and at the bot-
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Electrically Annealing Harveyized
Armor Plates on a Battleship. 1

By Charles J. Dougherty.

Considering the rapid development, and the many ap-
plications of electricity in the past few years to the
various needs and requirements of engineering work,
perhaps few people indeed realize the important part
which it plavs in the construction of the latest type fo
cruisers and battleships armored with Harveyized
steel plates.

As many times before, in other work of different
character and equal importance, the subtle fluid was
the only agent that solved almost hopeless problems, so
also in the case of taking the temper out of certain spots
to permit the drilling of holes in the Harveyized plates
of some of the recent battleships of the United States,
electricity has come to aid on the,eve of despair and
failure.

The Iowa is one of these ships still under construction
at the works tl the William Cramp & Sons Ship S: En-
gine Building company, at Philadelphia. She is 360
feet long, with 72 feet 2)4 inches beam, and 24 feet

Fig. 3. Section of Conduit at Insula

PLANS

2 is a section through the slot, and shows the manner in

which the yokes are secured to the concrete founda-

tion.

Fig. 3 is a sectional view of the insulator. The lower

part of the framework as far up as MN is one casting.

The part of the insulator marked /'is of porcelain and

made so that the castings to which the conductor rails

are fastened can be easily put in place. The part C is

a cement lining to the insulator for the purpose of hold-

ing the porcelain firmly in the iron cap G. The cement

is not relied upon as an insulator, the porcelain answer-

ing that purpose. The opening marked J is merely a

projection on the casting, which is cast thus in order to

preserve the proper distance between the iron and porce-

lain when the porcelain is placed in position in the

iron shell before the cement is poured in. Fig. 4 is a

sectional view on the line .-IB of Fig. 3.

Fig. 5 shows the shape of the conductors. These

weigh 21 pounds to the yard. The track and slot rails

are shown in detail in Fig. 6, while the method of hold-

ing the latter in place is shown in Fig. 1. The tracks

will weigh 107 pounds to the yard and will be nine-

inch girder rails 30 feet in length, and it will be interest-

ing to note that this will be the first nine-inch rail to be

used in New York. The slot rails will weigh 57 pounds

to the yard.

tor. Fig. 4.

FOR THE PROPOSED UNDERGROUND TROLLEY ROAD IN NEW

torn riveted to the two pieces of sheet steel mentioned.

These run on each side of the plow and serve as sup-

ports for the hinges which carry the sliding contact

pieces.

These are of course only the essential features of

the plans prepared by the Metropolitan company's engi-

neers.

The officers announce their readiness to go ahead with

construction work at once, and the map shown in Fig. S

indicates the points on the lines of the Metropolitan

Traction company where it is proposed to introduce the

trolley conduit. The light black lines represent the

roads at present in operation. The broken lines with

small circles between the dashes show the location of the

proposed lines in December, 1894. A few of these have

since been.constructed. The heavy black dots show the

location of transfer stations of the Metropolitan Trac-

tion company, and the heavy broken line on Lexox ave-

nue gives the location of the present electric conduit

road. As previously stated, the heavy line shows the

routes where it is proposed the change will soon be

made from horse to electric power. As yet no contracts

have been given for the construction, but a large part of

the apparatus has been ordered, and the company is

ready to begin work as soon as the necessary rights have

been granted.

Section showing Yoke Construction.

YORK.

draught, having a total normal displacement of 11,256
tons. The main battery consists of four 12-inch and
eight eight-inch breech loading rifles in turrets. Her
principal vital points are well protected by heavy
armor. For a considerable portion of her length, a
belt of armor extends from three feet above to 4*2 feet

below the water line. The upper portion of this armor
is 14 inches thick and decreases in thickness from a

point a foot below the water line to seven inches at the

bottom. The armor, which consists of Harveyized
nickel steel plate, is imbedded in the ship's side so that

its outer surface is flush with the outside plating of the
vessel, while its inner surface is bolted against an
elaborate system of framing, forming a portion of the

hull.

For those not conversant with the Harvey process it

should be briefly stated that it is the introduction of car-

bon, by cementation, into the face of an ordinary low-
carbon steel plate, and subsequently it is water-hardened
similarly to an ordinary tool. After this treatment it

presents a hard-faced surface to the depth of about one
inch, designed to stop and break up projectiles before

serious penetration takes place.

The Harveyized plate must necessarily be secured to

the structure of the ship by means of large steel bolts,

and must be drilled aud tapped to accommodate these.

At first it was found feasible to drill and tap holes in

the face of the plate at any stage of the process prior to

hardening, and without detracting from, the plate's re-

sistance; but as it was impossible to locate these holes

with precision without first fitting the armor into place

j. From Cassier's Magazine for March, 1S97.
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on the ship, this method was abandoned in favor of one

by which the carbon was prevented from penetrating

over certain areas in the wake of the fastenings. This

method also had its disadvantages in that the carbon

gases frequently seeped through the protective material

and carbonized the surface beneath. The experiments

which were made for preventing this carburation could

not be relied upon, and the great difficulty was to drill

and tap such a face-hardened plate. The oxy-hydrogen

flame and the electric arc were applied, but the plate

resisted most effectually all attempts to anneal the spots

which were required to be drilled. Drills of every de-

sign and method of tempering were tried, with no suc-

cess.

At last the Thomson Electric Welding company of

Lynn, Mass. , after a series of experiments, demonstrated

its ability to anneal any surface, however hardened,

by sending a current of large volume through any spot

thus to be treated and raising the temperature of that

spot to about 1, 000 degrees Fahrenheit, and at that tem-

perature there can be no doubt that the temper has been

withdrawn. One feature, however, presented itself in

the fact that on taking off the heating current, the heat

was so rapidly conducted away by the surrounding mass

FIG. 5 PLANS FOR PROPOSED UNDERGROUND TROLLEY

ROAD IN NEW YORK.—CROSS SECTION OF CON-

DUCTOR RAIL.

of metal, that it caused the heated spot to become chilled

just as if it had been plunged into cold water. No man-
ner of outside protection of the heated spot would pre-

vent this chilling, and it was found that only a gradual

and slow withdrawal of the current produced the neces-

sary gradual cooling of the spot.

The apparatus which is necessary to preform the work
of annealing these Harveyized plates consists of a sepa-

rately excited alternating current generator of variable

potential, giving a maximum of 300 volts and a current

of 100 amperes, the frequency of the generator being 50

cycles per second. The fields of the generator are sepa-

rately excited by a small direct current exciter of no
volts, belted direct to the generator from a pulley on the

commutator end of the shaft, delivering to the fields a

maximum current of 15 amperes at full load. A rheo-

stat, placed close by the transformer—the annealing ma-
chine proper—regulates the primary current in the trans-

former as required by the process.

Two No. f> B. & S. gauge wires carry the current from

the brushes of the generator into the primary coil of the

transformer, and two No. S B. & S. wires perform the

same duty between the rheostat and fields. On the ship,

double-pole knife switches, fuse blocks, current and po-

^ i
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FIG. 6. PLANS FOR PROPOSED UNDERGROUND TROLLEY
ROAD IN NEW YORK, CROSS-SECTION OF SLOT

RAIL AND GIRDER RAIL.

tential indicators are the necessary adjuncts to the
working of the plant.

The annealing machine is a transformer similar to the
well-known welding transformers used in welding steel
rails. It is the copper-clad type of transformer, one in
which the secondary is composed of two copper castings,
each haviDg a rectangular groove, which two halves,
when bolted together, form a closed rectangular frame
in which the primary is held enclosed. The hollow-
space intervening between the primary and secondary is

filled with a heavy oil called "transil oil," which acts
both as an insulator and conductor of heat from primary
to secondary. The secondary, by completely surround-
ing the primary, affords an excellent mechanical
protection and prevents electric as well as mag-
netic leakage, the latter features are quite important,
since it is necessary to operate the annealer onboard
vessels during construction and in exposed positions; yet
it may be handled with immunity from electric shocks,
even when operated in rain or snow.
The primary coil consists of a copper ribbon, insulated

between coils with thin asbestos. The ratio of conver-
sion is too to one. The transformer has two trunnions

fastened to its sides in a line a little above the center of

gravity. These trunnions swing in bearings—part of

a yoke which straddles the whole. The yoke, in its turn,

has a hook which may be secured at any place of the

arch, thus allowing the transformer to be suspended, like

a compass in gimbals, in any position desired.

The copper castings which compose the secondary are

cut through at one place in the circuit. On either side of

the cut two short platf irras form the base for the cop-

per contacts of various shapes and sizes, by means of

which the currents are made to enter and leave the

plate to be annealed. These contacts are made of forged

copper, hollowed out to receive water circulation for

cooling purposes, and terminate in a narrow tip, rounded
out at the end.

The total weight of the annealer is about 1,000 pounds,

and this is sufficient to give proper contact pressure for

all work on a horizontal plate. When inclined surfaces

are to be worked upon, the machine is suspended so

that its weight shall not interfere with the contact pres--

sure which is then obtained by bracing the contacts di-

rectly, with wooden wedges, against any object near by.

The most remarkable thing in the operation of anneal-

ing a spot is the great amount of current that is carried

by the copper contacts into the plate. The contact sin-

face itself is seldom more than about half an inch square;

yet 10,000 amperes is made to flow through it contin-

ually. This is equivalent to 40,000 amperes per square

inch—a current capacity which is possible only on ac-

count of the thorough cooling of the copper contacts by
continuous water circulation through them.

The operation of annealing a plate is performed in the

following manner: The transformer is placed in posi-

tion, the contacts touching the plate on either sideof the

spot marked to be annealed. Then the primary cur-

rent is brought up by means of the rheostat to from 75
to go amperes for a period of from four to five minutes.

FIG. 7. PLANS FOR PROPOSED UNDERGROUND TROLLEY
ROAD JN NEW YORK—CONTACT DEVICE.

The metal attains a dull red heat, and this temperature

is experimentally found by holding a small pine stick in

contact with the plate at the spot till it takes fire. This,

then, is the maximum temperature desired. The cur-

rent is then diminished by turning the rheostat one
point each minute till all the resistance is placed in cir-

cuit, and by this method the spot is gradually cooled,

and the chilling of the plate prevented. The operation

of running a heat after the machine has been set takes

about 15 minutes.
Right under the contacts the metal comes to a bright

cherry heat, while the portion surrounding the contacts

is just a visible red, and on examining the spot after the

annealing process is finished, it is found to be of a dull

chocolate color; and the place where the contacts have
been resting is scaled and hard and cannot be touched by
a tool to a depth of about a quarter of an inch.

In the construction of a modern man-of-war there are

many armor plates which act as shields to the guns.

Some of these are circular, others oval. The only pos-

sible way to perforate these shields was after carburation

and before being water-hardened, until the discovery of

the electric annealiug process above described. But to-

day these plates are cut in various shapes to suit the

work, by simply annealing a series of spots forming the

shape of the hole to be cut and finally running a cutting (

tool over the surface thus annealed.

It sometimes happens that the Harveyized plate must
have a certain length cut off to suit certain work after

delivery at the shipyard, and this occurred in several in-

stances on the Iowa. In place of annealing a line of holes

down the plate in the same straight line, side by side—

a

slow process, indeed, since the machine must be set for

each individual hole—a more expeditious method was
followed. It will be remembered that earlier in this

article especial attention was called to the fact that it

was absolutely necessary that the temperature of any
individual spot should be gradually and slowly reduced
to prevent any chilling. The effect of gradually with-
drawing the heat from one spot to another was accom-
plished by moving the annealer itself relatively to the

plate to be treated, the ratio of this movement, of course,

depending upon the ratio at which the temperature was
to fall in any particular spot to prevent chilling.

The annealer was so arranged as to be moved along a

line to be annealed, the motion being obtained by an
ordinary screw and nut, held in a bracket, the nut being
turned at a predetermined rate controlled by a watch,
and it was found that the correct speed was about a

quarter of an inch per minute to secure positive and
thorough annealing. Thus the work was performed in a

short space of time compared to the usual method of set-

ting the machire for individual heats.

The copper contacts were of the simplest kind, as de-
scribed before, bedding themselves into the surface of

the plate, and when dragged along by the screw, raised

in front of themselves a chip similar to that produced by
a planing tool, and even after a day's continuous running
the copper contacts were found to be intact. A number

FIG. S. PLANS FOR PROPOSED UNDERGROUND TROLLEY
ROAD IN NEW YORK.—HEAVY BLACK LINES SHOW

EXTENSIONS OF LENOX AVENUE SYSTEM.

of steel chips were found lying around, thus developing
the peculiar phenomenon of a hard steel chip cut by a
copper tool.

Besides annealing holes in armor plate, the annealer
may be used for the reversal of the annealing process,

namely, for creating isolated hard spots in soft tool steel

by sending a current through the spot to be hardened
until it reaches a bright cherry heat and then suddenly
removing the current from the machine.'
On the Iowa two complete annealing plants have been

at work constantly, night and day, Sundays inclusive,

for a period of three months. Six hundred holes have
been annealed in the side armor, Soo holes in each of

the 12-inch barbettes, and about 500 holes in the diago-
nal armor, besides many others for scuppers, mooring
shackles, eye pads and other fittings, in the belt armor,
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Chapman Voltage Regulators.
No electrical man needs to be told the importance of

closely regulating the voltage in the operation of incan-

descent lamps, and anyone who presents a plan offering

improvement in this direction is certainly entitled to a

respectful hearing. This is the case of the Belknap

able the old style alternating current generators having

no compound coils to do just as good work as the more
modern apparatus. Many machines that have been dis-

carded as out of date may again become valuable and

equal to the best. And this is also true of direct current

generators There are many old generators of the shunt

Chapman voltage regulator forvarying speed dynamos is

claimed to solve a question of great importance to users

of electric light. Central station people know the im-
portance of unvarying voltage. It is simply out of the

question to think of satisfying the general public without

an almost absolutely steady light, and there is no way of

doing this except by means of some kind of a regulator

outside of the generator itself.
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CHAFMAN VOLTAGE REGULATOR— DIAGRAM OF CONNECTIONS FOR ALTERNATING CURRENT.

Motor company of Portland, Me., which asks attention

for the Chapman voltage regulators for both direct and

alternating current. The company considers this in-

vention, which is patented, an important one, and of-

fers reliable consumers the privilege of 30 days' free

trial. Herewith are presented diagrams of connections

for both direct and alternating current systems.

The regulator is a magnetic device and acts very

promptly, being only limited in quickness of action by

the ability of the generator it may be regulating to re-

spond to change on a field rheostat. The device is es-

sentially a field rheostat whose operation is entirely

automatic. The moving of the rheostat arm is accom-

plished by the action of a working solenoid, and the ac-

tions of the working solenoid are determined by those of

an auxiliary solenoid which operates a set of contacts

that control the admission of current to the sections

of the working solenoid. The working solenoid is differ-

entially wound and is composed of four distinct coils, two

of which have a small continuous current flowing

through them, in mechanical opposition to each other;

the contacts close the circuit of one or the other of re-

maining coils and so neutralize the action of one of the

continuously acting coils.

This manner of connecting secures a rise of magnetism

in the iron core of the solenoid whenever a break occurs

at the contacts and so avoids any injurious sparking at

the contacts that would naturally occur by the magnetic

discharge of the core. The arrangement completely

neutralizes the induction discharge, and no induction

spark can occur. All of the usual objection to contact

points is therefore removed, and they may beset very close

and secure the most sensitive adjustment of the apparatus.

The entire work of the auxiliary solenoid is to move a

lever arm with contact attached through a short space of

say one-thirty-second inch, and a very slight change of

voltage is sufficient to do this. It is often desirable to have

the voltage at the generating station rise a little with the

load so that it becomes greater than the voltage at the

distributing center, where it remains constant with

changes of load. This result is aimed at in the com-

pound winding of the generators, but, in many cases, it

is impossible to secure the result desired on account of

the changes of speed, which no compounding of the

generator can compensate for. The compounding of the

auxiliary solenoid, however, secures the desired result

under all conditions of speed or load, and a plain shunt-

wound generator becomes just as effective as a compound-

wound generator. The use of this regulator is said to en-

wound type that may become just as useful as the more

modern built machines and even more so by the attach-

ment of the voltage regulator to them.

As to the energy consumed in the Chapman regulator,

it is said to be so small as to be negligible The opera-

tion of the large working solenoid only requires the use

of 60 or 70 watts of energy, and the rheostatic part of

Improved High Frequency Coil.

To one who has investigated the methods of exciting

X-ray tubes the early difficulties encountered in makirjg

an efficient tube seems not so surprising, The only

instrument then available for excitation was the induc-

tion coil, and it was then, as it is now, an extremely deli-

cate undertaking to secure and maintain the right degree

of vacuum.

Both manufacturers and manipulators of the induc-

tion coil agree that the correct exhaustion is the all-

important consideration. This difficulty being appar-

ently insurmountable, the laboratory department of the

L. E. Knott Apparatus company determined to continue

its investigations in order to still further perfect the

high-frequency coil. It was early shown that with this

instrument the question of vacuum was not of such great

importance as had been supposed, the rapidity of dis-

charge being sufficient to produce good X-ray power
with any reasonable degree of exhaustion.

During these investigations a new and simple method
of discharging the condenser with rapidity and uni-

formity was developed. The early coils of Hertz, Tesla

and others employed numerous devices for producing

this effect, all of which were complicated and decidedly

unsatisfactory when applied to X-ray work, where regu-

larity was of the utmost importance. With these

devices the "tuning" or changing the capacity of the

condenser to meet the varying conditions of the current

was a difficult undertaking. Fortunately, this new de-

vice rendered that entirely unnecessary, as it was proven

that the rapidity and power of discharge could be easily

regulated by simply closing or opening the spark gap.

It is believed that it is this device which has made the

high frequency coil the most successful X-ray generator

and the most practical instrument for hospital and sur^

gical use.

Since this coil may be operated by an alternating cur-

rent it has been supposed by some that sharp definition

was not to be obtained. The results obtained by many
well-known experimenters, among whom may be men-
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CHAPMAN VOLTAGE REGULATOR-

the device is concerned only with the current in the

shunt winding of the generator which, as is well known,

is only a very small percentage of the output of the

machine. So that the regulator may be operated on a

machine of 150 kilowatts with an extra expenditure of

energy not exceeding one-fourth horse power. The

DIAGRAM OF CONNECTIONS FOR DIRECT CURRENT.

tioDed A. B. Shallenberger of Rochester, Fa. , and

Dr. F. F. Strong of Boston, prove beyond question that

this belief is erroneous.

Looked at from the point of view of penetrating power,

clear definition, ease and convenience of operating, the

high-frequency coil commends itself to all practical

workers.
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For a time, at least, the electrical fraternity of De-

troit will be rid of Pingree, and, although he threatens

to return, it in common with the rest of the community
will be afforded a breathing spell and will be thankful

for the favor. Relief from the eccentric reformer came
very unexpectedly. The Hon. Potato Patch thought he

was big enough to fill two important offices in the public

service and accordingly when he was elected governor of

the state he refused to give up the office of mayor. This

was not entirely satisfactory to the taxpayers and they

proceeded to force him to- abandon one of the offices.

There was some difference of opinion as to which posi-

tion he should give up. The people of Detroit wanted

to get rid of him and they tried to saddle him on the

state at large, but this was not relished by the common-
wealth. It did not take the people of Michigan long to

find out the kind of man they had chosen and they were
sick of their bargain. Finally, it was agreed to refer

the matter to the Supreme Court of the state. That
tribunal promptly pronounced the office of mayor of De-
troit vacant, greatly to the chagrin of the governor. The
ex-Pooh Bah announced that he would resign from the

governorship and enter the race for the mayoralty, but

Mass meetings have been held in Chicago denouncing

the Humphrey bills and political candidates have been

given an opportunity to place themselves upon record

upon the general proposition of the regulation of street

railway properties. The street railway companies are

exerting themselves to secure the passage of the bill.

President Wheeler of the Chicago City Railway company

has published a statement showing the growth of the

system on the South Side, and illustrating in a forcible

manner the improvements that have been made in trans-

portation facilities in that part of the city. He demon-

strates the fact that residents of this city can now ride 15

miles for five cents, whereas in 1S59 they could ride little

more than one mile. Other advantages have been in-

creased in corresponding proportion, until now many
persons during the warm season ride in the cars for

pleasure.

Favorable reports are received from the management

of the Trans-Mississippi and International Exposition

to be held in Omaha from June 1st to November 1st, next

year. One of the principal buildings will be given up to

electrical display, and a special feature will be the light-

ing of the grounds and buildings by elect ricity. The
department of exhibits announces that gold and silver

cups and gold medals will be awarded the best displays

in several departments, one of which is electricity. The
interest thus far shown in the plans of the exhibition

company encourages the management to anticipate a

comprehensive display in every department. It is the

aim of the exposition authorities to make the exhibition

an illustration of the advancement made in the several

departments represented, thus marking the industrial

progress of the country.

f It would seem as if the explosions in electrical sub-

ways would call attention to the necessity of providing

means for properly ventilating these conduits. We
have already mentioned a casualty in Boston of this

kind, and now another serious explosion in a New York

subway is reported. In both places electricity has been

blamed for the ignition of gas in the subways, and it

seems to be quite probable that this was the cause of the

explosions. The only effective method of preventing

similar accidents wherever electric wires are buried is

that of providing a ventilating system that will keep the

subways and manholes free from gas. Such an arrange-

ment will entail only a slight additional expense and

should be insisted upon by the city officials wherever the

gas and electric companies do not display the proper

spirit in meeting the emergency.

Paris and New York are greatly agitated over the

threatened invasion of the sacred precincts of the

Champs-EIysees and Fifth avenue by the electric rail-

way. In the French capital it has been made an issue

between the masses and classes. The advocates of the

electric railway contend that it is a struggle between the

blouse and the frock coat. They point out that the

means of communication from one part of the city

to a distant point are inadequate for the poor people

and that there is a real need of. the proposed rail-

way. On the other hand it is declared that aside from

aesthetic considerations there is the objection to

having the traffic on this drive seriously interfered

with. It is also claimed that such a railway would en-

danger the lives of the children of the neighborhood

who play thereabouts. But it is evident that the oppo-

sition is based almost entirely upon the objection to the

presence of a railway upon the great pleasure drive in t

which Parisians feel a natural pride.

The same considerations are found in the controversy

over Fifth avenue, New York. The announcement

that the boulevard line of surface cars, which is con-

trolled by the Third avenue company, would hereafter

transfer passengers to the Fifth avenue stage line was

taken as indication of the intention of the street railway

company to get possession of the stage line franchises

and use it as an entering wedge to obtain consent

for a transformation of the present system into an elec-

tric road. This is acknowledged by the New York

Herald, which says in its comments upon the contro-

versy in the French capital: "So the Parisians are get-

ting a little taste of our own difficulties in keeping tram-

ways off of Fifth avenue. We have thus far succeeded

in keeping that one driveway free from the infliction of

tracks and cars, and if. the Parisians stick to their Ely-

sian Fields as stoutly as we have to our fashionable

parade ground, they should win their fight." The prin-

cipal obstacle to a railway line in Fifth avenue is the

provision of the bill authorizing the repavement of that

thoroughfare in 18S5 which reads as follows: "Except

for the necessary crossways of railroads laid in Fifth

avenue at the intersection of other streets, no railroad

shall be laid upon, above or along any part of Fifth ave-

nue, in the city of New York." It is admitted that this

act must be amended before a railway line can be estab-

lished in Fifth avenue.

- Considerable activity is promised in electrical circles

in Chicago during the coming season. The Alley L
road will be transformed into an electrical system and

the change will necessitate the employment of large

numbers of skilled electrical workers, as well as the pur-

chase of considerable apparatus for station equipment

and line construction. A large sum of money will conse-

quently be expended in this single undertaking. An-

other large enterprise is the building of the Cosmopoli-

tan Electric company's system. A power house,

equipped with apparatus for arc and incandescent light-

ing and power service, will be built this summer and a

complete system of underground mains completed A
good deal of the work in the conduits has already been

done, and the work will be prosecuted in the business

district at once. Other projects not so pretentious, but

of considerable magnitude, are under way. All of these

will contribute to the general welfare and help revive

and stimulate the industry.

It is not infrequently seen that men seeking reforms

and improvements in public service resort to methods

that are not only questionable but are positively dis-

honest. They seem to think that because in their opin-

ion the measure they advocate may eventually result

advantageously to the people they are warranted in se-

curing its adoption by the most objectionable means.

Intelligent public opinion will not approve this view of

the case, especially as there is always danger of such

proceeding being taken as precedent. When, therefore,

it is proposed to relieve a portion of the city of Chicago

from the oppression of a street railway monopoly by

securing a franchise for a competing company through

fraudulent means, the outrage naturally provokes the

resentment of every right-minded man. It is not enough

to be enlisted in a good cause: it is absolutely necessary

to employ only legitimate methods. Then appeal may
be made to the community in support of a legitimate

enterprise, and the promoters may go before the people

with clean hands. The attorney-general of Illinois has

placed himself upon record as being opposed to all

measures secured through. objectionable methods. He
declares that a street railway company has no right to

enter upon the occupancy of public streets without first

having obtained a license from the City Council, and-

that the City Council has clearly no right to grant such

license except upon petition therefor by the owners of

the land repressnting more than one-half of the frontage

of the street or so much thereof as is sought to be used

for railroad purposes. An ordinance passed without

such petition is void, he declares, and confers no right

upon the railway company. He says: "I can see no

difference in this respect between an ordinance passed

without any pretense of such petition and one passed on

forged petitions or purchased consents, which the Su-

preme Court of this state has held to be illegal. I know

it is strenuously contended in this case that the requisite

petitions were before the Common Council at the time

this ordinance was passed, but I think that is, to say the

least of it, an open question and one which, upon the

evidence contained in this record, ought to be submitted

to a court for its determination." It is true the attorney-

general ought not to permit his office to be used by pri-

vate persons or corporations and to subserve purely

private interests, but where there is a question of public

interest and public rights are jeoparded which it is the

duty of the attorney-general to protect, he cannot refuse

to perform his duty because while protecting the public

interests he at the same time and unavoidably confers a

benefit upon private persons and corporations. Charges

of bribery from reliable sources ought to be sufficient

cause to warrant official investigation.
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Barrett Advised to Ponder on the Situ-
ation.

Barrett's ill-advised attacks upon Professor Stine and

Mr. Merrill are resented very properly by the insur-

ance interests. The Argots of Chicago, the leading in-

surance journal of the West, has the following comment

in the issue of March 16th:

We passed by at the time the unseemly and foolish

attack by City Electrician Barrett upon William H.
Merrill, Jr., the electrician of the Electrical Bureau of

the National Board, and Professor Stine of the Armour
Institute, because, as referees to examine and report

upon two systems of fire-alarm boxes in this city, they
gave an unbiased decision instead of simply praising

Barrett's pet system. We did not refer to the matter in

these columns, because we assumed that Barrett's

friends would advise him that the less said about the

matter on his part the better, We seem to have been
mistaken, as the following from the Chicago Record of

March 9th shows:
"A technical journal of this city, which draws its in-

spiration from City Electrician John P. Barrett, is now
engaged in blackguarding Prof. Stine of Armour Insti-

tute and W. H. Merrill, both experts in electrical sci-

ence, because of the report made by them recently re-

garding certain fire-alarm boxes. In this report serious

defects were pointed out in Prof. Barrett's favorite box,

which he causes the city to purchase exclusively, at a

price which should be the subject of quite as close in-

vestigation as the quality of the box itself. It is clear

that Prof. Barrett's mouthpiece finds scurrilous epithets

more convenient weapons than facts when engaged in an
effort to break the force of~" the telling stroke which
those two gentlemen gave to the peculiar business

methods of John P. Barrett,"

The Record also says some other things which Mr.
Barrett may do well to ponder, both personally and as

a public official.

Plans of the Cosmopolitan Electric Com-
pany of Chicago.

The Cosmopolitan Electric company of Chicago is

now ready to invade the down-town business district,

and it proposes to extend its mains at once from the

river to the lake front, branching out north and south,

so as to include in the territory which it will supply the

retail district and the big office buildings. Arrange-

ments have been made to put a large force of men at

work so that the streets will not be torn up any longer

than is absolutely necessary.

The plans of the company provide for the extension

of the underground mains from the river through Jack-

son street to Michigan avenue. It will occupy Wabash

avenue, State and Clark streets, between Jackson and

Washington streets, and in the latter thoroughfare a

conduit will be built from Michigan avenue west to con-

nect with the network of conduits already laid on the

West Side. The extent of the work already done by

this company is not generally realized, as very little has

been said about it. Last fall it put in 24 miles of con-

duit on the West-Side. Up to the present time it has

done no construction work east of the river, but this

section will be covered at once. The streets occupied

by the company on the West Side include the best

residence section of that division and also the manu-

facturing" district. Plans for furnishing arc and incan-

descent lights and motor service are under considera-

tion, but the details of the system have not as yet been

approved. The company proposes to build its power

house this summer and promises to be ready to supply

current in the fall. It has already received many assur-

ances of support and co-operation from property owners

and residents of the West Side who are desirous of

securing electric lights. The company discourages the

idea of a warfare upon existing corporations. It be-

lieves there is room for a new company and will proceed

upon that theory.

Telephone News from the Northwest.

[From the Minneapolis correspondent of the Western Elec-

trician-1

The American Telephone & Telegraph company has

been granted a right of way through Iowa City, la.

A bill has been introduced in the Minnesota Legisla-

ture making the maximum rates for a single-wire tele-

phone instrument at $4 and a party line at S3 for busi-

ness houses, and a dwelling 62 50 where the instrument

is located within a mile and a half of the exchange, with

an additional charge of 25 cents for each half mile ad-

ditional.

A. A. Balluff succeeds A. F. Cutter as secretary of

the Iowa Telephone company.

The Iowa Telephone company has established an ex-

change at Cascade, la., with 19 subscribers.

A telephone line is projected from Marshfield, Wis.,

toMedford.

Milnor and Forman, N. D., chess clubs are playing

chess by telephone. The service is good and crowds

witness the games.

A telephone exchange is urged for Clarksville, Iowa.

The Spokane & Columbia Telepone & Telegraph com-

pany of Spokane, Wash., expects to have telephonecon-

nection with Rossland, Traill and other towns in the

new gold regions in Boundary creek region. An exchange

in Spokane is proposed also.

Electrical Equipment of the Alley "L,"
Chicago.

Chicago's first elevated railroad was the one built on

the South Side some six years ago and which is popu-

larly known as the Alley "L," from the fact that for a

distance of nearly four miles it runs through an alley

between State street and Wabash avenue. The road is

S' : miles long and has a substantial overhead structure

built for double tracks for about seven miles and for

three tracks for the remainder of the line. The trains

are hauled by steam locomotives using anthracite coal.

During the World's Fair year the Alley "L," which

landed its passengers inside the enclosure at Jackson

Park, did a very large business, but since then it has

never been able to pay running expenses and meet the

fixed charges. Things went from bad to worse, until a

reorganization was effected by the bondholders a few

months ago. The company is now the South Side Ele-

vated Railroad company, with Leslie Carter as presi-

dent, and an effort is making to put it on a paying basis.

Two great improvements are to be made in the service

to this end during the present year. One is the con-

nection with the down-town Union elevated loop, de-

scribed in the Western Electrician of January 16th

last, by which badly needed terminal facilities in the

center of the city will be secured. The other change is

the electrical equipment of the road, by which the oper-

ating expenses will be greatly reduced. It has long been

recognized that economy demanded the abandonment of

the steam locomotives, with their expensive help and

fuel, but it is only since the bondholders' reorganization

that the matter was taken up in earnest. At first some at-

tention was paid to compressed air, but the directors soon

concluded that, in the present stage of development, it

would not be wise to depend upon pneumatic power.

This left the field clear for electricity, and the ques-

tion arose whether it would be more advisable for the

company to generate its own current or to buy it.

Estimates were secured and carefully considered,

and the directors have now come to the final de-

cision to use electrically transmitted power from their

own power house. Work to effect the transformation

from steam to electricity is even now under way under

the direction of Sargent & Lundy, the engineers who
have been retained to design and supervise the new
plant, and October 1st next is set as the time for the

electrical trains to be in operation. The specifications

for engines, boilers and generators will be issued at

once.

The power plant will be erected at Fortieth and State

streets, which is about midway between the terminals of

the road. The building will be of the usual power house

construction of iron and brick, one story high, and ex-

tend about 120 by 100 feet on the ground. An iron

stack, tile-lined, about 1S0 feet high, is contemplated.

A plant having a capacity of 5,000 horse power will be

put in at first, with provision for extension if the growth

of the traffic makes it necessary. Water-tube boilers

and probably some type of automatic stoker will be used.

The engine-dynamos will consist of four units of about

S50 kilowatts capacity each. Cross-compound con-

densing engines will be directly coupled to multipolar

generators built for a potential output of 650 volts. The

use of this- high voltage will be one of the distinguishing

features of the plant. The present alternating current

lighting plant, used for the illumination of stations and

piatforms, will be abandoned, and the buildings and

cars will be lighted from the power circuits, with six

incandescent lamps in series.

In the line equipment the most interesting feature

is the fact that the road will be divided into iS sec-

tions, each about half a mile in length, each section to

be supplied with current by a separate and distinct

feeder from the power house. This is a departure from

the usual method of feeding current on elevated electric

railroads, as the tree system of distribution has been

employed heretofore. By the use of section feeders it

is not likely that a short-circuit or other breakdown
will disable more than one section; the trouble can be
readily located and remedied with comparative ease.

The whole system is flexible, and it is claimed that the

increase in copper will not be excessive. The feeders,

which will be bare copper cable, are planned for a drop
of not to exceed 25 volts at any section, so that the

motors will be operated at 625 volts. The third-rail

system of contact will be used, and in general the con-

struction on the Union Loop, as recently described in

the Western Electrician, will be followed. However,
the contact rail will be somewhat lighter, and a new
type of insulator will be employed. The track rails

will be bonded and electrically connected to the struc-

ture at intervals.

Forty-five car-bodies of existing passenger coaches

will be remodeled to be mounted on new trucks as

motor cars. As on the West Side elevated ronds, there

will be compartments at either end for the motorman,
and the remainder of the car will be used as a smoker.

The motor cars will be equipped with about 250 horse

power in motors—perhaps one motor of 125 horse power
on each truck. Three and four-car trains will be
operated; and the speed and train schedule will natu-

rally depend on the new conditions met with in operation

around the loop. At any rate, the motors will be up
to any speed requirement that may be made upon them.

The motor and trail cars will be electrically lighted, of

course, and probably heated by electricity also.

The decision of the South Side Elevated Raiiroad

company means a number of important contracts for

manufacturers in the electrical and allied interests com-
ing at a time when orders are not top frequent. Not
a few engine, dynamo, boiler, truck, wire, motor and
other salesmen will find it convenient to drop into

Sargent & Lundy's office for a little chat within the

next few months.

Fire in a Chicago Edison Station.
Fire was discovered in the South Side station of the

Chicago Edison company last Saturday, and before it

could be reached considerable damage had been done.

The power house which was the scene of the fire i*

located on Wabash avenue near Twenty-sixth street,

and supplies current for the district between Sixteenth

and Thirty-ninth streets. This is largely a residence

district, and the company's business in the locality is

principally residences and small stores. Fortunately

the temporary shut-down made necessary by the fire did

not greatly inconvenience the patrons of the company,

and the load was transferred to the Harrison street sta-

tion. The fire started in the basement of the building,

where a pile of waste had been accumulated. The sta-

tion was filled with smoke so that the firemen had con-

siderable trouble in reaching the fire. The damage is

said to be comparatively light.

Litigation Over Car Heating Apparatus.
The Consolidated Car Heating company of Albany

complains that the statements of the American Electric

Heating company of Boston, upon the scope and effect

of Judge Coxe's decision, as presented in this journal on

February 27th, were inaccurate. The Consolidated

company says: "The fact of the matter is that the de-

cision affects nothing but the use of an indicator on

switches, and it has nothing to do with the electric heat-

ing system, or with the switch itself, or the combina-

tions, but merely the indicator, and if the indicator is

changed infringement is avoided." The company an-

nounces that it will appeal the case.

Talk that Was Not Cheap.
[From the Rochester Democrat and Chronicle.] -

A Rochester manufacturer dropped into a long-dis-

tance telephone office yesterday afternoon and told the

young woman in charge that he wished to talk to New
York. Thereupon he was promptly connected and at

once proceeded to talk. He talked quite a little while.

Then he had an afterthought and talked again. Then
the man in New York thought of something and the

Rochester man talked some more. Outside the booth

two men were pacing the floor, one of whom wished to

have his canal boats lying in the slips at Buffalo painted

and the other was anxious to reach the head of the great

salt industry of Syracuse. They paced with more or

less patience while the Rochester man talked. At last

the door opened and the talker emerged.

"How much do I owe?" he asked of the girl in charge.

"Are you aware," she said, "that you have been in

the booth for some time?"

"Oh, yes, " he said. I suppose your regular charge
for New York is three dollars and a half?"

"Yes," she said in a business-like, way "three dollars

and fifty cents for five minutes. Your bill is twenty-five

dollars and ninety cents.

"
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New Emerson Alternating Current Fans.

The Emerson Electric Manufacturing company of St.

Louis is prepared for the season of 1897 with a com-

plete line of alternating current fans, having eight dis-

tinct types— two each of 12 and 16 inch desk fans for

16.000 alternations, one each of the same sizes for 7,200

alternations, aud two of ceiling fans. The cuts show

typical desk and ceiling outfits, with some details of

construction.

Fig. 1 represents a 45 watt m^tor designed for 7,200

alternations and connected to a 12 inch desk fan. The

regulating switch is at the back, and there are four stops

for the contact lever. One contact opens the circuit,

and the others are designed to operate the motor at

varying degrees of economy and speed. The tip of the

switch handle is shown at / in Fig. 2. This cut (Fig.

2) shows the motor case partially broken away to dis-

close the double bsarings and oiling arrangement. F is

the oil well, showing felt packing; G is the oil hole and

// the double bronze bearings. There is ample space
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wearing parts whatever, except one large solid bearing,

and this revolves at only 150 to 210 revolutions per min-

ute. There is only one bearing to oil and only one

place to oil it, and it is said that by filling the oil-cup to A"

( Fig. 4) the supply will last an entire season. In sim-

plicity, appearance and workmanship this is claimed to

be the ideal ceiling fan.

Snap Switches.

The rapid increase during the last few years in the

number of incandescent lights in use has created a

growing demand for appliances for controlling them and

facilitating their use. One of the most familiar of these

appliances is the snap swi tch for placing the means of

control of the lamps on an electrolier or elsewhere

within easy reach of the hand. Not many years ago al-

most any sort of a thing that would, with more or less

manipulation, light and extinguish the lamps filled the

bill, regardless of its mechanical construction or its ap-

pearance upon the wall. Of late years, however, the

NEW EMERSON ALTERNATING CURRENT FANS.

between the bearings for the lubricant, and this is filled

with graphite. The armature, in common with all

motors of the induction type, has no insulation and

cannot burn out. The motor is claimed to be exception-

ally efficient and economical in current consumption,

The general appearance of the new Emerson ceiling

fan with induction motor is sbown by Fig. 3. The out-

side design is graceful and artistic. A direct-acting

slow-speed motor of the induction type supplies the

power to operate the blades. The interior construction

is shown in Fig. 4, parts being indicated as follows:

A, hook eye; B, set screws to faster sliding extension;

C, pipe connector; D, set screw to fasten hanger; E,

wires from line to binding posts; F, wires from binding

posts to switch; G, steel shaft; //, armature; /, oil reser-

voir; y, lead washer; A", height of oil in reservoir; L,

upper hardened steel bearing; M, steel balls; .V, lower
hardened steel bearing; O, switch. In general con-
struction the motor is merely a "wheel within a wheel,"
the outside wheel (the field) being stationary, while the

inside wheel (the armature) revolves on a large solid

shaft on a ball bearing, immersed in a cup of oil. There
is no moving wire, no commutator, no brushes, no re-

duction gear of any kind, no friction wheels and no

demand has been for a more ornamental as well as a

more durable and reliable article. Consequently, snap

switches have been greatly improved in their construc-

tion. This, however, does not apply to that class of

switches whose only merit is their low price, and

which are not in competition with the higher grade of

switches.

The selection of a snap switch for use on a certain

piece of work is frequently not given the attention that

it deserves, and it is regarded as one of the minor and

unimportant details of construction; whereas it is really

a matter of importance, to be settled by the selection of

that switch which comes the nearest to fulfilling all the

requirements of safety, durability and convenience.

The chief requisites for a snap-switch are quick and

positive action when the actuating member has been

turned or moved a predetermined distance and the lock-

ing of the automatically moving parts against accidental

displacement after such action has taken place. Equally

important are the contacts, or that portion of the switch

to which the terminals of the circuit are attached, and
which serve to carry the current, by means of the switch-

plate, to corresponding contacts to which the terminals

of the lamp circuit are attached- The contacts should

March 27, 1897

have large contact area relatively to the amount of cur-

rent to be carried, and should have a strong pressure

upon the switch-plate or driven member of the switch.

The large area is necessary to prevent "cutting" be J

tween the switch-plate and contact surfaces, due to long

use and neglect combined. The pressure is necessary

in order to insure the permanency of the rated carrying

capacity of the switch. If a light pressure is used, no

cutting will probably occur; the switch will move freely

if the mechanism is reasonably good, and for a time it

will carry its rated capacity of current without heating.

In a comparatively short time, however, the surfaces

depended upon to make contact will tarnish and collect

dust, and their conductivity will be impaired to such an

extent that the switch will heat and become worthless.

Aside from the fact that the carrying capacity of a given

area is regulated by the pressure, the pressure is also

necessary in order that there may be sufficient friction

to keep the contact surfaces in a proper condition to

carry the current safely. Another cause of trouble is

this, that if a switch-plate or its equivalent makes con-

SNAP SWITCHES.

tact by a movement the reverse of that by which it

breaks contact, it is liable to carry back on the contact

surfaces the non-conducting metallic oxide formed by

the repeated rupture of a circuit. The form of contact

which more nearly fulfills the above requirements is

that of the so-called "knife-switch." This contact

should be formed by two or more pieces of tough and

elastic metal of good conductivity, held rigidly by one

end, while the free ends press upon opposite sides of the

switch-plate, as in the usual type. These pieces should

be of sufficient thickness to instantly carry off the heat

produced by the rupture of the circuit, and prevent un-

necessary burning at the point of rupture. While the

contacts of the knife-switch are desirable, its non-auto-

matic action is objectionable, when used on compara-

tively small currents by the average user. Currents of

large capacity are supposedly handled by persons of

judgment and with knife-switches in which a spring is

used to assist the "throw." Under such conditions they

answer the usual requirements.

From the foregoing facts it would seem that the

switch best adapted for everyday use, by everybody, on

small currents, say up to 50 amperes, is one in which

the switch-plate is carried automatically and surely into

contacts which make contact at all times and under all

conditions, and one which breaks the circuit rapidly and

with equal certainty, simply by the turn of a handle
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leaving nothing to the possible carelessness of the oper-

ator.

The manufacturers of the- well-known Hart switch,

recognizing the present requirements as to quality in all

the details of construction, are bringing outa new line of

switches which seem to embody all the essential features

of a good switch. The flush switch illustrated herewith

is a sample of the new line. This switch, in addition to

heavy and durable mechanism and contacts calculated

to stand severe service, is also "indicating." When the

switch is "on," the handle stands as shown in Fig. 1,

and at right angles to that position when the switch is

"off," the movement of the handle being continuously

to the right by quarter turns, with no possibility of its

stopping in any intermediate position. The handles of

all the switches of the same capacity are interchangeable

without affecting the indicating feature. The same rule

applies to switches in gangs. The handles are of the

self-adjusting type heretofore used on Hart switches.

Fig. 2 is a cut of the 10 ampere double-pole switch

with finished face plate removed, showing the mechanism

and contacts enclosed by the base, which is one piece of

porcelain. This base is provided with channels for the

wire, the bared ends of which are clamped under bind-

ing screws, accessible from the face of the switch after

it is put in position in the wall. This feature greatly

facilitates the installation of the switch, and especially

of switches in gangs. Any switch in a gang may be

connected up or disconnected and removed without dis-

turbing the others.

Fig. 3 is a cut of the type of contact used. Each
binding post is proviled with a pair of spring bronze

clips t. Each end of the switch plate B is carried be-

tween apiirof these clips by the strong and instantaneous

action of the switch mechanism. The connection thus

made is practically perfect. The double pole switches

are "double-pole," "double-break" and "double-con-

tact." Single switches and gangs of all sizes are carried

in stock, with face plates of any of the standard finishes.

Any special finish can be furnished promptly.

A line of iron wall frames and iron switch boxes for use

-with iron-armored conduit is also provided. No flush

switch should be placed in a plastered wall without the

use of such frame or box or its equivalent, to provide a

secure attachment for the switch and to prevent the

plaster from crumbling around the edges of the opening.

The Hart & Hegeman Manufacturing company, which

has headquarters in Hartford, Conn., feels that in pro-

ducing this new line of flush switches it is taking one

more step in the direction of the maintainance and im-

provement in the former good construction of the Hart

switch, and it is confident that the already large num-
ber of the users of that switch will be increased.
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will operate 10 to 25 instruments. Fig. 2 represents the

desk set, which is a compact instrument 11 inches high
and is particularly well constructed. Fig. 4 shows an
exchange instrument with long-distance transmitter and
automatic switch. Fig. 3 illustrates a new watcb-case
receiver which is 2\s by % inches in dimension," the

weight complete being six ounces. It has a hard rubber
cap, silk-wound double-pole magnets and inside binding
post connection. The magnets will sustain eight ounces
This concern has in preparation a number of other
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respect to the brass base The manufacturer is mak-
ing the bases only for the manufacturers of incan-
descent lamps, and any requests for prices or additional

information should be addressed to the lamp manufac-
turers.

A Large Nugget of Platinum.
A recent shipment of crude platinum consigned to

Baker & Co., the platinum refiners of Newark, N. J.,

contained a nugget which is believed to be ihe largest

A PORCELAIN LAMP EASE. «

articles in the telephone line which will be placed on the

market soon.

Taber & Mayer Telephone Apparatus.
_The telephone apparatus made by the Taber & Mayer

Telephone company at 1S5 Franklin street, Boston,

Mass., will undoubtedly interest those who desire to

A Porcelain Lamp Base.

In placing on the market its T.-H. porcelain lamp

base, the Bryant Electric company claims to have

"enabled the trade to take a decided step in advance in

the art of electric lighting." The illustration represents

a standard lamp fitted with the new base, which not

only shows it to be thoroughly artistic and well propor-

tioned, but seems to indicate that the union of glass with

a fine grade of glazed porcelain is much more effective

than with brass.

The method of fastening the brass ring to the porce-

lain is very ingenious, the union being so rigid that it is

almost an impossibility to remove it. In point of insu-

lation the new device is said to be greatly superior to

LARGE NUGGET OF PLATINUM,

ever received in this country, and it is now on exhibition

at the firm's New York office, 121 Liberty street, where
it is attracting the attention of metallurgists and the

admiration of all who are interested in mineralogical

curiosities. This nugget, illustrated herewith, is, as

usual, of irregular form, measuring approximately three

inches in length, two inches in width and three-quarters

of an inch in thickness, and weighs nearly two pounds.

It is interesting to note the increased and growing im-

portance of platinum in the arts. It ranks fourth as a

conductor of heat and sixth as a conductor of electricity

among metals. It expands and contracts under varia-

tions of temperature less than any other metal, and
because of this fact, its high fusing point and non-oxida-

keep pace with the production of instruments of varied

types. Four styles are shown herewith.

Fig. 1 shows the Taber & Mayer "pony' vibrating

bell set, with a highly polished oak or walnut box with

long-distance mouthpiece, and with transmitter mounted

on a box with automatic switch. This is the instrument

which has been placed in so many of the large establish-

ments in New England for inter-communicating use.

It can be used on an inter-communicating system with

the battery located at one point by running one ad-

ditional wire, in which case three or four cells of battery

TABER & MAYER TELEPHONE APPARATUS.

the old style of base, making it unusually desirable on a

220 volt system and valuable for use in street railway

or outdoor sign work, mills or cellars where acid fumes

and damp or salt air cause corrosion. The fact that it

can be readily cleaned is also an advantage over the

brass bases, which tarnish very quickly—an advantage

which can be appreciated by users of fine fixtures.

Serious tests, under varying conditions, have been

made by several of the largest manufacturers of lamps

in the country, and the universal opinion, the Bryant

company states, is that the new base is superior in every

bility, platinum is the only metal that can be successfully

sealed into glass vacuum apparatus. Its rate of con-

sumption may in a sense be regarded as an accurate

index of the progress of civilization. Eminent statisti-

cians have been wont to measure such progress in terms

of pounds of iron consumed per capita; but it should not

be forgotten that the consumption of iron, aside from

abundance of the ore, has been and must continue to

be dependent upon the cheapness and quality of the

product.

The dental and electrical industries, which have pro-
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grossed so rapidly within recent years, are said at the

present time to consume, in the United States alone,

more than half of the world's supply of this metal.

Platinum has played a most important part in the de-

velopment of the incandescent lamp. It was early used

as the light-giving body of the lamp, but subsequently

yielded this position to carbon because of the latter's

higher electrical resistance, higher fusion point and

lessened cost. Although now occupying a less promi-

nent position in the modern lamp, it is nevertheless one

FIG. I. PARAGON ELECTRIC FAN APPARATUS.

considered as essential in the construction of a success-

ful lamp. Many devices have been tried to avoid its

use but without commercial success. Metal conductors

are required to convey electric energy through the glass

walls of the incandescent lamp to the light-giving car-

bon filament within. Since the maintenance of a vacu-

um within the lamp bulb is essential to the life of the

lamp, it can be readily understood that the leading-in

wires sealed into the glass must have a higher fusing

point than glass; must unite closely with it, hence must

not oxidize at high temperatures and last, and a most

important feature, the metal must expand and contract

under variations in temperature so nearly at the same

rate as the glass in which it is imbedded as to insure

freedom from crackage of the latter and consequent

leakage of air into the lamps. Here again platinum

proves to be the only metal that fulfills all of these essen-

tial requirements and hence its continued and increas-

FIG. 2. PARAGON ELECTRIC FAN* APPARATUS.

ing use in spite of its high cost, which a limited supply

enforces. Radical changes in the construction of incan-

descent lamps have reduced the consumption of plati-

num per lamp enormously, but on the other hand the

production of lamps has increased in greater proportion,

and the aggregate consumption is greater than ever be-

fore in that industry. The telephone, telegraph and in

fact almost all of the electrical industries are yearly

making heavier demands upon the limited supply of the

metal.

The latest application of the peculiar properties of

platinum is due to Rontgen's discovery that certain in-

visible rays of energy when allowed tc fall upon one of
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the double salts of platinum (barium-platino-cyanide)

renders it luminous so that a screen of paper covered

with this salt and exposed to the action of Rontgen

rays serves for the production thereon of a shadow pic-

ture of many objects of variable density which may be

interposed between the screen and the source of the

Rontgen rays. Metallic platinum is also a most import-

ant factor in the construction of Rontgen ray apparatus,

both as a means of conveying electric energy into the

vacuum chamber and as a source of excitation of the

Rontgen rays.

Paragon Electric Fan Apparatus.
The Paragon electric fan which is shown in the accom-

panying illustration (Fig. i) is offered for sale by J. P.

Williams, general agent, with offices at 39 and 41 Cort-

landt street, New York. In its construction great care

has been taken in selecting miterials that are only the

best, and the workmanship is equal to any that is offered

for sale. All parts are made interchangeable, and can

be renewed withoutreturning the fan for repairs, thereby

saving a large amount of expense where accidents occur

to the fan motors. The Paragon has flat carbon brushes,

locked nut commutator and two speeds with 12, 14 and

16 inch fan and guard. The motor is wound in series.

This, it is claimed, will give greater efficiency than any

FIG. 3. PARAGON ELECTRIC FAN APPARATUS.

type thus far -offered for sale. One type can be sus-

pended from the ceiling with a 36 inch sweep.

Fig. 2 illustrates the universal joint Paragon fan

which can be placed in any portion of the room and ad-

justed to any angle that is desired. Fig. 3 illustrates a

new type of rigid and joint ceiling buzz fan which' is

made from 12 to 16 inches. These are made in response

to a large demand for this particular style of fan. The
new Paragon wood-blade ceiling fan is operated by the

same type of motor, and possesses all of the merits that

are claimed for the other styles.

A particular feature which is noticed in the Paragon

motor is that the flat end bearing brushes are made so

that they can cover the whole width of commutator, to-

gether with the locked nut adjustment. This fan is the

result of several years' experience in this field and a care-

ful consideration of the requirements of the trade. The
makers have endeavored to furnish as near a perfect

motor fan as money and care can produce.

New X-Ray Apparatus.
The Swett & Lewis company of n Eromfield street,

Boston, Mass., has recently perfected its new static

machine for X-ray work. It is neat in design and sub-

tantially constructed, being adopted as a substitute for

the more expensive coil. It not only produces the same
results but is said to give clearer and sharper definitions.

The revolving plates of hard rubber, especially vulcan-

ized for this purpose, are 17 inches in diameter, mounted

upon ball bearings, and are geared up in the ratio of 1

to 18; that is, one turn on the hand-wheel gives 18 rev-
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olutions on the plates. The machine can thus easily be

run at a speed of nearly 2,000 revolutions per minute

even by hand. The result of this high speed is a re-

markably steady discharge, and therefore gives a con-

stant glow in the Crookes tube. The best speed is

between 1,500 and 2,000 revolutions per minute; if run

at a higher speed there is a discharge across the plates

and only a short spark can be obtained. The driving

gear is under the base. (The hand wheel can easily be

taken off and a pulley substituted if it is desired to rifn

the machine by power.) All metal parts are nickel-

plated and the whole is mounted upon a mahogany base.

FIG. I. NEW X-RAY APPARATUS.

A protecting case is furnished with each machine. The
machine is built in two sizes at present. The No. 2 has

two revolving and two stationary plates, while the No. 1

has but one set of plates. The diameter of the plates is

the same on both machines. The stationary plates are

of glass on all machines, as no substitute has been found

to work satisfactorily.

Fig. 1 shows the machine without case. The new fluor-

oscope, illustrated in Fig. 2, which this company manu-

factures, is manufactured of stiffened pasteboard, and of

different design than those which are ordinarily in use,

having more of a spread and better concentration.

Mr. Yerkes' Views on Municipal Con-
trol.

Mr. Yerkes, in his talk with members of the Legisla-

ture upon the merits of the Humphrey bills, said there

were many features of these measures which he ap-

proved, while there were others in which he did not be-

lieve at all. He thought the state of Illinois might learn

a valuable lesson from New York, Pennsylvania and

Massachusetts in the matter of according corporations

fair and just treatment. Concerning the subject of a

FIG. 2. NEW X-RAY APPARATUS.

city conducting a lighting or street railway plant, he

said:

Several gentlemen have spoken to me about municipal
ownership of street railroads, and I will touch briefly on
that subject. I believe that the system in this country,

the policy of encouraging corporations to own property,

is one of the great foundations of our republican form of

government. In Europe the socialist complains because
the government owns everthing. In this country
the socialist complains because the government does

not own everything. Our corporations are owned
by the people, and the profits of them go to the

people. They are the means by which a man
can invest his money. He is not compelled, as in the

old countries, to invest his money with the government.
In Germany, very much so in France, Russia, and most
of the governments of Europe, the only place where a

man can invest his money except in trade—and not al-

ways in trade—is the government itself; while here we
have these great corporations, where every man, woman
and child who has a few dollars can put their savings

and get interest upon them. Four thousand people ow
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our corporations—more than that, for some of the 2,000

bondholders are also stockholders, and no doubt there

are 5,000 people who are the owners of our corpora-

tions.

Now, in regard to municipal control, I have had in

my life an impressive object lesson. It happened in the

city of Philadelphia, which is the only place that I know
of municipal control being thoroughly tested. In the

early days Philadelphia was comoosed of a number of

districts. There was the city of Philadelphia and then

a number of towns, composing the county of Philadel-

phia, five miles wide and 20 miles long. Each one of

these districts has its gas works. The gas works were
operated under charters that were given to them by the

state, and each one provided that at any time the mu-
nicipal authorities wished to purchase these gas works
a committee of arbitration should be appointed in the

usual way. There was nothing done in that way until

the active incorporation went into effect in the city of

Philadelphia, which took the whole of thecounty. Then
the City Council passed an ordinance directing that the

gas works of these different districts should be bought.

Boards of arbitration were appointed. The gas -works

company in Liberty, for instance, had their arbitrator;

the city appointed its arbitrator and the two men ap-

pointed the third. The city got the worst of it. All

the gas plants of the city of Philadelphia were merged
into the city plant. The law provided for a board of

trustees to operate the plant, and those trustees were to

be appointed by the City Council. The result was that the

City Council was elected by the gas trustees. The City

Council appointed the trustees which the trustees said

they should appoint. Consequently the city of Phila-

delphia was run by the gas trust of Philadelphia for

fully 25 years, so that the price of gas in Philadelphia

never got below Si. 50 a thousand until the new charter

went into effect, when the gas trustees were obliterated

and the gas works put under the control of the Depart-

ment of Public Works. When this came to pass it was
found that the gas works was practically worthless, and
the city of Philadelphia is to-day buying from a private

corporation more than one-half of all the gas it dis-

tributes. That is my object lesson in regard to munici-

pal control.

CORRESPONDENCE.

New York Notes.

New York, March 20.—On reassembling last Wednes-

day the state railroad commissioners listened to argu-

ments for and against the application of the Metropolitan

Street Railway company for permission to change its

motive power from horses to the trolley conduit system

on Sixth, Eighth and Ninth avenues. There were sev-

eral objectors. The attorney for the Third Avenue

Railroad company opposed the application on several

grounds, among them that the Eighth avenue, Ninth

avenue, and Sixth avenue companies had no corporate

power to make the application, and that the leases did

not give the Metropolitan company such right; that the

consent of the Park Board and the Board of Electrical

Control should be obtained, and that consents of prop-

erty owners along all the lines had not been secured.

]ohn M. Scribner and ex-Lieutenant Governor Sheehan

appeared for the Metropolitan company and Mr. Scribner

made the argument for the application. He declared

that the company had secured the requisite number of

consents of property owners and that there was no rea-

son why the application should not be granted. The

commission will hand down a decision before April ist,

it is said.

The Board of Aldermen, as a committee of the whole,

is considering the request of the Rapid Transit com-

missioners for permission to build the underground road

according to the amended plan recently adopted. The

expense, including equipment, is placed at $33,000,000,

and three years is stated to be the time necessary for

building.

On Wednesday evening the new home of the Engi-

neers' club was formally opened. The new clubhouse

was formerly the home of J.
Coleman Drayton, and is on

Fifth avenue, near Thirty-fifth street. There are five

stories. On the first floor are the reception room, the

office, the dining hall and the cafe. On the second

floor are the clubroom, parlor and library, all of which

are tastefully appointed. On the third floor are the

billiard, pool and private dining rooms and two other pri-

vate rooms, and the fourth and fifth floors are devoted

exclusively to rooms for the members. The officers

of the Engineers' club are: President, Charles H. Lor-

ing; vice-presidents, David Williams and John Thom-

son; treasurer, A. C. Rand; secretary, George W. Bram-

well; chairman of the house committee, J. C. Kafer. The

club numbers 650, and its membership embraces engi-

Deers—civil, mining, electrical, mechanical—architects

and others engaged in professions and pursuits which

are brought into contact with the engineering profession.

The Rockland Telephone & Telegraph company,

which has been doing business in Nyack and other parts

of Rockland county, has sold its property and business

to the New York Telephone company of this city.

William H. Russell, treasurer of the Rockland Tele-

phone & Telegraph company, said that the Rockland

company had been endeavoring to conduct the telephone

business at rates ranging from S2 to 53 a month, and was

unable to make a success of it.

The "ticker" question has been settled, for the pres-

ent at least, by the decision arrived at yesterday, of the

governors of the New York Stock Exchange, not to re-

new the contract with the Gold & Stock Ticker company
to distribute to outsiders the quotations of the exchange.

The contract with the Ticker company expires on June

30th, and it was necessary to give the company 90 days'

notice of the abrogation of the contract. The Gold &
Stock Ticker company is controlled by the Western

Union Telegraph company and has supplied outsiders

with the quotations of the exchange. The New York

Stock Quotation company, which is the ticker company
controlled by the governors of the exchange, and of

which company John W. Mackay of the Postal Tele-

graph company is a stockholder, will continue to supply

the quotations to members of the exchange. It is said,

however, that the governors will ultimately sign a new
contract with the Gold & Stock Ticker company, pro-

vided a clause which is in the contract to be abrogated

on June 30th shall be lived up to in letter and in spirit.

This clause provides that before the Gold & Stock

Ticker company places one of its instruments with a

customer it shall first have the approval of the governors

of the exchange. The governors say that this clause has

not been lived up to, but on the contrary has been re-

garded by the Gold & Stock Ticker people as a dead

letter and as an obsolete feature of the contract. If a

new contract is signed with the Western Union people

the governors, it was said, will insist that the clause

requiring their approval before an instrument is leased

to any customer shall be rigorously enforced.

M. S.

Washington, D. C.

Washington, March 20.—One of the important items

for the District that has been enacted into law is the

amendment offered in the Senate by Chairman McMillan

of the District committee concerning the extension of

fire-alarm telegraph. This will enable the 150 applica-

tions for telephones which are now before the com-

missioners to be acted upon. Many senators believe also

that the arrangement in the law about the stringing of

fire department wires will be of great benefit to the city.

The recent debate in the Senate on the electric lighting

schedule of the District appropriation bill resulted in a

victory for the Potomac Heat & Power company. As the

sundry civilbill was reported by the committee on appro-

priaions to the Senateit contained this paragraph relating

to electriclight companies; "Provided that hereafter there

shall be no extension of electric lighting service, and it

shall be unlawful to lay conduits or erect overhead wires

for electric lighting purposes in any road, street, ave-

nue, highway, park or reservation, except as hereafter

specifically authorized by law. Provided, however, that

the Commissioners of the District of Columbia are

hereby authorized to issue permits for house connections

with conduits and overhead wires now existing adjacent

to the premises with which such connections are to be

made, and also permits for public lighting connections

with conduits already in the portion of the street pro-

posed to be lighted; and nothing herein contained shall

be construed to effect in any way any pending litigation

involving the validity or invalidity or legality of the con-

struction of any conduits made since June iS, 1896."

The effect of this amendment, as was clearly shown in

the two hours' debate that followed upon it, is to leave

the Potqrnac company in full possession of the field it

has already won. The debate at times took an amusing

turn, and when near a vote a brisk" colloquy occurred

between Senators-Hill and Gallinger. Senator Hill said

that it was not for him to defend the commissioners, but

that he could, if he were not reluctant to enter into de-

bate on this day, show by the record that his friend

from New Hampshire changed his opinion upon the

question of competitive light companies, and that "his

conversion was quicker than that of Saul of Tarsus."

"Will the senator deny," pursued Mr. Hill, "that he

was at one time the champion of a new and additional

gas company in this city?" ! 'Does the senator desire

an answer?" asked Mr. Gallinger. "On some otherday:

not to-day," replied Mr. Hill. "I am afraid the "senator

will not be here at that other day." said Mr. Gallinger,

referring to the expiration of Mr. Hill's term. "I will

be here three or four days," said Mr. Hill, "and I hope
the reply will not be put off longer than that. I have no
doubt my friend is very glad to be relieved of my pres-

ence after the 4th day of March." "Oh, no," returned

Mr. Galliger; "we all enjoy the senator from New York;

he is very amusing." "The senator does not act as

though he enjoyed my presence," insisted Mr. Hill.

Senator Hill, after a few other remarks, closed by con-

gratulating the people of the District and the Senate

that they were to have "two electric light companies
competent to do business in any part of the District,

and instead of being a calamity and misfortune, it will

prove to be a benefit to the people of the District."

The complimentary use of a telephone will be a thing

of the past in Washington after April ist. This is the

result of an agreement reached between the Chesa-
peake & Potomac Telephone company and the Pharma-
ceutical association of the District of Columbia at a

meeting held_ in the National College of Pharmacy.
After the date specified any drug store owned by a mem-
ber of the association will be equipped with a patent

dime-in-the-slot telephone, which will only work when
encouraged to do so by the dropping in of the silver

piece. Three-fourths of the druggists of the city are

members of the association and are bound by the agree-

ment. Those who are non-members may be forced into

the arrangement through fear of having their telephones

removed in case of a refusal to conform to the wishes of

the company. Similar pressure will be brought to bear

on all other merchants and users of private telephones

to prevent them from extending any courtesies to

friends in the way of complimentary use of a telephone.

Speaking from the druggists' point of view regarding the

proposed change, R. N. Harper, president of the Phar-

maceutical association, said: "While the association

has agreed to the change, we wish it distinctly under-

stood by the public that the new order is not of our

seeking. We are offered the choice of two propositions,

and we accepted that which we considered best for both

ourselves and our patrons. The company proposed that

either we should accept the system adopted or take our

telephones on the same conditions as private residences

and other lines of business. That is, every use of the

telephone for other than our own private business

should be charged for at the rate of 10 cents. Any
violation of the rule would entail forfeiture of contract

with the company and the removal of the telephone.

Under the agreement made we are allowed to call up a

doctor or another druggist free of charge. We are also

allowed to call up the Emergency Hospital, police, fire,

or health department free of charge. The entire re-

ceipts from the public go to the company. We simply

get free use of the instrument in the cases enumerated

for the privilege of allowing the instrument to be

placed in our stores The company will enforce the rule

that private telephones can only be used to transact the

personal business of the renter. I understand the com-

pany has been making a quiet investigation for several

months as to the number of calls coming from,the tele-

phones now in use, and in every case where an increase

is noted after the new rule goes into effect an explana-

tion will be asked and an increased rental demanded.

With the druggists it was simply a case of accepting the

slot telephone or doing worse, both for himself and bis

customers who might wish to use his telephone. By
waiving the right to call up a doctor or a customer free

of charge we were offered 10 per cent, for the receipts,

but we preferred to lose that revenue in order to accom-

odate our friends and customers." T. I. P.

News from the South.

Memphis, March 19.—A war has been on here for

a few weeks between the Electric Light & Power com-

pany and two or three of our wiring houses. So fierce

has it been that the president of the Electric Light &
Power company, Gen. Carnes, has organized the Elec-

tric Supply company and will do wiring and supply the

trade and, he says, "make it hot" for some of them. I

fear that this will result in a competing plant being

started here, for two of the companies which the general

makes war on are old and well established concerns.

D. G. Stoddard of the Metropolitan Electric company

of Chicago was in the city a few days ago and secured a

few orders.

M. A. Dunivin, late owner of the Jonesboro, Ark.,

telephone exchange, has secured a franchise and no
subscribers to an exchange at Cape Girardeau, Mo., and

will remove to that city.

C. D. Riggs, representing the Electrical Engineering
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& Supply company of Syracuse, N. Y., was in our city

recently and secured a few good orders, one from the

new Electric Supply company.

Geo. W. Schenny & Co. have their telephone ex-

change at Corinth, Miss., in operation. They have a

150 number switchboard of the Utica company's make.

Forty-eight telephones are now in service.

John Miller, who has worked several years for the

Cumberland Telephone &. Telegraph company, and later

with the Telephone & Electric Specialty company, has

left Memphis to take charge of the Corinth, Miss
,
ex-

change. He will manage the business out there for

Schenny & Co.

Mr. Couch, of the firm of Whitman & Couch of

Boston, was in the city a short time since showing samples

of the Erickson Swedish telephones. He secured several

orders.

The Mutual Telephone company, using the American

Electric Telephone company's instruments, will soon

start an exchange at Yazoo City, Miss. It now has 140

subscribers and expects to increase the number to 200.

The People's Telephone company of Jackson, Miss., is

now working on an exchange for Vicksburg with flatter-

ing prospects. That company uses the American Elec-

tric Telephone company's instruments. R,

Northwestern Notations.

Minneapolis, March 20.—It is rumored that an elec-

tric light plant will be installed at Emerado, N. D.

Olalaska, Wis., is considering putting in an electric

lighting plant.

Outsiders contemplate putting in an electric light

plant at Valley City, N. D.

Mrs. Mary Leighton secured a verdict against the

Western Union Telegraph company, at Ottumwa, la.,

for $232.52 damages for delay in delivering a telegram.

The plaintiff is the owner of a brick block, and negotia-

tions were pending for the rental of the building. Her

agent submitted an offer by wire to Mrs. Leighton to

Pasadena, Cal., and she answered, but the message did

not reach the destination for several days, being delayed

in transmission. When it was delivered the negotia-

tions had been discontinued.

Pine City, Minn., has voted a bonus to St. Paul

capitalists to put in a grist mill with an electric light

plant in connection

. The street railway company at Butte, Mont., has

been granted a renewal of its franchise, running for 30

years.

A company is being organized at Houghton, Mich., to

build an electric railway to Hancock.

The electric light plant at Mt. Vernon, la., has been

completed and put in operation.

F. H. Stanard of Waterloo, la., has been consulting

Eckert, Horton & Roberts at Northwood, la., with a

view to putting in aa electric light plant.

George W. McCord of Logan, la., will ask a franchise

for electric lighting at Bedford, la.

The Light, Heat & Power company of Oskaloosa, la.,

is the name of the reorganized Oskaloosa Power & Land

company.

The bank above the tailrace of the artesian power

plant of J. C. Hubinger at Keokuk, la., caved in recently, .

throwing a 5,000 light alternator and a street railway

power generator into the stream. Neither was in use

at the time of the accident and so no delay in the

service was caused. The electric street railway service

in that place has been discontinued.

The Peninsula Electric Light & Power company of

Marquette, Mich., has reduced its rates 10 per cent.

The Maquoketa and Canton Electric Light & Power
company has been incorporated at Maquoketa, la., with

$60,000 capital stock. The Canton water power will

be used and the Barnes Electric company will be ab-

sorbed and its plant retained for use in an emergency.

An electric light plant is assured for Glendive, Mont.
The power and car houses for the Citizens' Traction

company of Oshkosh, Wis., are completed.

Mayo G. Seevers has assumed the management of the

Muscatine, la., Electric Railway company.

Citizens of the Seventh ward appointed a commission
of engineers to report on the feasibility of running elec-

tric cars up the Selby avenue hill in St. Paul. The
commission report that it is entirely feasible, by employ-
ing a device to overcome the grade, tut recommends no
special device.

J.
M. Nikolai oE Madison. Minn., contemplates putting

in an electric light plant with his flour mill.

The electric light and power commission of Mar-

quette, Mich., estimates the cost of repairing the water

power for the lighting plant at 535,331.

It is reported that the Oshkosh & Omro Electric Rail-

way company will soon begin construction on its line

between Oshkosh and Omro, Wis.

An electric light plant is projected for Devil's Lake,

N. D.

The American Loan & Trust company of Boston has

began suit against the Burlington (Iowa) Electric Street

Car company to foreclose a mortgage. It is the first

step toward a reorganization of the company, which will

be followed by an extension of the line.

The St. Paul & Duluth Railroad company is reported

to be considering equipping its White Bear Lake and St.

Paul line for electric power.

The Gladstone, Mich., electric light plant was burned

a short time ago. It is owned by General Manager

Kendrick of the Northern Pacific railway and John

Woods of Minneapolis, and it is believed that it will not

be rebuilt.

Samuel Walters contemplates putting in an electric

light plant at Eagle River, Wis.

Hancock, Mich., is considering putting in an electric

light plant.

A Mr. Tomlinson of Iowa-contemplates putting in an

electric light plant at Woonsocket, S. D.

W. I. Gray & Co. of Minneapolis have the contracts

to furnish electrical equipment for the new plants at

Redwood Falls and Morris, Minn,

A. D. Stewart and J. C. Wells contemplate putting in

an electric light plant and motor line at Sturgis, S. D.

An electric line is proposed at Park Point in Du-

luth, Minn.

The Minneapolis Street Railway company and the St,

Anthony Water Power company of Minneapolis are

considering bids submitted for furnishing the cable for

the electric transmission plant to carry the power from

the dam to the power houses of Minneapolis and St.

Paul. It will take approximately 150,000 feet at a cost

of about Si per foot.

Mr. Buck of Reedsburg, Wis., contemplates putting

in an electric light plant at Elroy, Wis.

Watertown, S. D., has been in hopes that some kind

Samaritan would take the electric light plant and oper-

ate it, but the prospects are good for its remaining shut

down for some time.

Two water power sites on the Michigamme river, in

northern Michigan, have been surveyed by Engineer

C. B. Pride of Appleton, Wis., who found that 3,227 and

650 horse power can be developed from them. The owners

contemplate transmitting the power to Iron Mountain,

Mich., and operating the mines there.

Edwin Pickthorn and A. S. Williams have been

granted a franchise at Appleton, Minn., for an electric

light plant, to be in operation by September 1st.

The bid of Fred A. Flint has been accepted for the

plant of the Stillwater, Minn., electric railway for

$4,700 and the assumption of $700 taxes. W. D. Scott

of Crookston, Minn., is interested in the deal. The
plant will be operated again.

Paul Gardner and James Walker will establish an

electric light plant at Langdon, N. D., if a canvass re-

veals sufficient patronage.

A company has been formed at Two Rivers, Wis., to

establish an electric light plant. Henry Koppleman is

interested in the enterprise.

F. W. Epley has been granted a franchise for an elec-

tric light and power plant at New Richmond, Wis.

J. C. Wells and A. D. Stewart have been granted a

franchise for an electric light plant at Sturgis, S. D.,

and for an electric railway line to Fort Meade.

It is proposed at Grand Forks, N D., that 15 busi-

ness men advance $1,000 each for the erection of an

electric light plant and take the rental that is now being

paid for gas lighting until the amount be liquidated.

The city is bonded up to the limit and so cannot secure

a plant that way.

The Council of Beaver Dam, Wis., has voted to have
plans and specifications prepared for an incandescent

light system.

Nauvoo, 111 , will vote at the April election on electric

lighting.

It is reported that the Wisconsin Central Railway com-
pany contemplates the purchase of the St. Paul & Subur-

ban electric line, running from St. Paul to North St. Paul.

Win throp, Minn., has voted for electric lighting.

The application for government aid for the construc-

tion of a telegraph line to Fort Francis, Ont., near

the Rainy Lake gold regions, suggests that this will no

be the first telegraph line to that lonely region. Twen-
ty-six or 27 years ago when the first Red River rebel-

lion broke out in Manitoba the British government was

very anxious to get connection with Fort Francis, and

with the secret permission of the United States govern-

ment a wire was strung from Roseau Lake and thence

along the south shore of Lake of the Woods and the

south bank of Rainy River to a point near the Little Fork

river, where the project was abandoned as the rebellion

was over. The wire was strung through the trees and

many a timber explorer was surprised to find in the for-

est primeval a glass insulator on the regulation bracket

and pin. The Indians generally appropriated the wire.

A. Tompkins will build an electric light plant at

Minot, N. D.

Shelby, Neb., has granted a franchise for electric

lighting.

A company is being formed in Two Rivers, Wis., to

furnish electric light and power.

The armature in the Brainerd, Minn., city electric

light plant was burned out this week, the second time

in a month, and as there is not another on hand, the

city will be without light until it is rewound.

The First National Bank of Marshalltown, la., has

equipped its vault with an elaborate burglar alarm sys-

tem which is operated by electricity. Connected with

the vault is a large iS inch rapid ringing gong, which

sounds at once should anyone touch the vault while the

current is on.

An electric light plant is promised at Lenox, la.

H. D. McCulloch of Rockford, 111., the principal cred-

itor of the Stevens Point Lighting company of Stevens

Point, Wis., has applied for a receiver for the company.

The city of Elroy, Wis., has received a proposition

for electric lighting.

Valley City, N. D., is figuring on a $5,000 electric

light plant.

The Mauston Milling company has been granted a

franchise for electric lighting at Mauston, Wis.

President Geo. W. Blabon of Philadelphia, president

of the Janesville, Wis., Street Railway company, will

rebuild the line as soon as the frost is out of the ground.

Tomah, Wis., has had plans and specifications for an

electric lighting plant prepared by W. H. Vansicker.

Robert Holliday has made a proposition to establish

an electric lighting plant at Baron, Wis., if the city will

take a certain number of lights.

George B. Wheeler, receiver of the Eau Claire, Wis.,

Street Railway Light & Power company, has transferred

the street railway to H. M. Bates of Boston, as trustee.

A new company will be organized to operate the road,

which is to be rebuilt.

The Great Falls Electric Power company of Great

Falls, Mont., has secured the contract to furnish power

for the great silver smelter, using the alternating cur-

rent. Several new and larger generators will have lo

be put in to meet the increased demand for power. The
company is figuring on a contract to furnish power for

the operation of the Montana Central railway shops also.

The recent heavy snowstorm did not cripple the

Minneapolis electric lines or wires as much as might

have been expected. The street railway company kept

a dozen snow plows running all night and did not aban-

don any of its lines. In St. Paul the street car service

suffered more and a number of lines were badly ham-
pered. The Interurban line between Minneapolis and

St. Paul was hung up about six o'clock p. m.

C.

PERSONAL.
Henry C. Payne, Milwaukee's street railway magnate,

has been offered a position in the diplomatic service

by President McKinley, it is said.

President George A. McKinlock of the Central Elec-
tric company, after an extensive business trip to New
York and other points, is spending a few weeks at Pass
Christian, Miss.

H. L. Doherty of Madison, Wis., and W. Worth
Bean of St. Joseph, Mich., both prominently identified

with the Northwestern Electrical association, were in

Chicago last week.

Out-of-town visitors registered at the office of the
National Electric Light association, New York, last

week included A. Anderson, Boston, Mass.; L. Duncan,
Baltimore. Md.; A. M. Young, Waterbury, Conn.;
S. Whittaker, Newark, N. J.; A. J. Belden, Syracuse,
N Y ; H. Lewis, Philadelphia, Pa.

H. Russell Smith, the mechanical and electrical en-
gineer whose electro-magnetic elevator attracted so much
attention when described in the Western Electrician
last December, has opened an office at 759 Rookery,
Chicago, for the practice of mechanical engineering.
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Especial attention will be paid to elevator and hoisting

plants.

Frederic Nicholls, president of the National Electric

Light association, was in Chicago last Saturday. He
was on his way home from the Pacific Coast after a five

weeks' trip through the far West. President Nicholls

was exceedingly hopeful of a fine meeting of representa-
tives of the electrical interests at Niagara Falls in June.

Chicago was honored by the presence of Alexander
Graham Bell of telephone fame last week. Dr. Bell

and N. Konishi of the Imperial School of the Deaf and
Blind of Japan were given-a reception at the McCowan
Oral School at Sixty-sixth street and Yale avenue, Engle-
wood. After lunch Dr. Bell gave a brief address on
matters of interest pertaining to the work in behalf of

the deaf and dumb, in which he is so deeply interested.

He was followed by Mr. Konishi, who told of the work
in the imperial schools in his native country and of his

efforts to learn the best uses in this country, which is

still far ahead of all others, so that it can be applied to

the same subject on his return to his native land.

Colonel James A. Russell, who died in New York re-

cently, had much to do with the introduction of the elec-

tric light. Since 1S92 Colonel Russell had been a help-

less invalid, owing to an illness contracted by exposure
while in the Army of the Potomac. His death resulted

from pneumonia. At the close of the Civil War Colonel
Russell spent many years in Washington, returning to

New York to engage in railroading and other pursuits.

In 1S79 he became acquainted with Thomas A. Edison,

and subsequently traveled extensively in the interest of

the Edison Electric T-ight company. He established

branches in nearly all of the principal commercial cen-

ters. Returning to New York, he assisted in the practi-

cal development of the system. Later he was actively

interested in the company formed for the manufacture
and introduction of the phonograph.

POWER TRANSMISSION.
The success of the operation of long-distance electri-

cal transmission is perhaps best gauged by the opinion

expressed by the company operating the plant. An ex-

tract from a recent letter regarding the operation of the

Fresno, Cal., long-distance transmission, written by

John J.
Seymour, president of the San Joaquin Electric

company, to the General Electric company, is in point:

"It affords me great pleasure to write you regarding the

successful operation of the long-distance transmission

plant installed for our company. The entire plant as

furnished has been in actual practical operation for a

period of several months. The 35 mile transmission

has given us no trouble whatever. Our load at present

consists of 145 arc lights and 5,oco incandescent lights

and 410 horse power in motors, the latter including 1S0

horse power for the Sperry flour mill and 75 horse power
for the city pumping plant. All of the machinery doing

this work has worked with perfect success from the

start. The incandescent lights have most of them been
newly wired in, thus enabling us to properly balance

the load and the regulation has given us no trouble

whatever. During extensive tests it was impossible to

find more than two volts variation between any lamps
on the system. Lights so furnished seem to me to be

better than incandescent lights usually furnished in San
Francisco and other cities of the state."

the means of giving better service to the public and a
better revenue to the company.

The East Penn Traction company of Yardley, Pa.,
has elected the following-named officers and directors:
A. S. Cadwallader, Yardley, Pa., president; Walter R.
Johnson, Hulmeville, Pa , vice-president;

J. Uhle
Bethell, Philadelphia, secretary; E. W. Meloney, Yard-
ley, Pa. , assistant general manager; John T. Fish, Falls-
ington. Pa., T. Howard Atkinson, Buckingham, Pa.,
W. R. Andrews, George D. Armstrong, Robert E. Plewe,
Dr. S. Edmund Long, Walter Brown. William C. Wil-
son, David Hanley Stone and Theo. T. Hansen, Phila-
delphia, directors. The company has filed and recorded
plans for a number of lines and extensions. These lines

connect the principal portions of Bucks county with its

80,000 population and the city of Trenton, N. J., with
70,000 people, and portions of Montgomery, Lehigh and
Northampton counties with Philadelphia, and intersect

with or cross practically all the street-car lines of that

city. They cover a territory 25 to 30 miles wide and 50
miles long, embracingthe best populatedand most thrifty

section of the country tributary to Philadelphia, and will

afford greatly needed facilities of travel to this import-
ant district tributary to that city. The company's
lines extending to South Bethlehem will also bring
Bethlehem, Allentown and Easton in connection with
Philadelphia by trolley. The company expects to begin
operations in the spring, and the first line to be con-
structed will probably be between Trenton and Phila-

delphia and between Trenton, Morrisville, Yardley,
Newtown and Doylestown. The remainder of the system
will be built as fast as practicable, but the company will

build in small sections between leading points and put
each division in operation as fast as completed. A large

portion of the rights of way has been secured and the

franchises are now being applied for in the boroughs.
The capital stock of the company is $350,000 in shares
of $50 each, and will probably be increased to $1,000,000
at an early date. Bonds will only be issued for the act-

ual cost of the construction, probably not exceeding
$15,000 per mile, which is muchiess than for the average
electric railway, but the great reduction in the cost of

material and labor will enable the company to build
cheaply. E. W. Meloney, of the Provident Electric

Light & Power company, has been appointed assistant

general manager of the company, with headquarters at

Yardley, Pa., near Trenton, and placed in charge of its

practical operations.

ELECTRIC RAILWAYS.
Judge Smith of Dallas, Tex., granted a petition for a

receiver for the Dallas City Street Railway company,
applied for by the Mercantile Trust company of Balti-

more, Md., which holds $250,000 worth of the com-
pany's bonds, on which default of interest has been
made. The road has 27 miles of track and electrical

equipment.

The contracts have been closed for the complete con-

struction of the electric*line on Wyandotte street, Kan-
sas City, Mo., from the Grand Central depot at Second
street to the southwest boulevard, and of the boulevard

line from Rosedale to Nineteenth and Main streets. In

the construction of these lines and the first cost of the act-

ive operation of them, about £200,000 will be expended.

The contract price for the roadbed on Wyandotte street

amounts to $110,000, the overhead work, wiring and
poles on Wyandotte street and the boulevards $70,000,

and the new cars and extra apparatus required for the

operation of the roads to at least $20,000 more. The
limit fixed by the contracts for the completion of all the

construction is May x, 1897.

The Tonawanda Electric Railroad company of Tona-
wanda, N. Y., and the Tonawanda Street Railroad com-
pany of North Tonawanda, N. Y., have been granted

the privilege of crossing the bridge across Tonawanda
creek. Workmen are now engaged in strengthening the

bridge for the extra load brought on by the street rail-

road traffic, and will have it completed in about one

week, when the two roads will be in operation over the

bridge, giving through service from Cratwick and North
Tonawanda to the Buffalo city line. It is contemplated

that the line of these two roads will be consolidated and
extended to Niagara Falls, forming a through line from
Buffalo to Niagara Falls, and will be operated under the

name of the Buffalo, Tonawanda & Niagara Falls Elec-

tric Railroad company. Much of the right of way has

already been secured and, the preliminary work is being

pushed forward as rapidly as possible. The lack of per-

mission to cross the bridge referred to has been a great

detriment to the roads in the past. This bridge will be

TRADE NEWS.
The electrical trade in general and the telephone peo-

ple in particular will be interested to know that M. C.
Wheaton, who has been for a long time general manager
and treasurer of the Stromberg-Carlson Telephone
Manufacturing company, has disposed of his interest in
that institution. Mr. Wheaton has not yet decided as
to his future plans.

They say, "Good wine needs no bush." That must
be the case with Eureka packing. The Hine & Robert-
son company, 76 Cortlandt street, New York, states that
notwithstanding the many new kinds of packing put on
the market the sales of Eureka constantly increase, and
that the reports from the oldest and best engineers
generally wind up with: "We have been trying _some
of the new kinds but are now going back to our first love,
the old reliable Eureka."

TELEPHONE.
Somebody in the office of the Arezu York Tribuneh&s

been trifling with the long-distance telephone in all its

costliness, for, is not the complaint written in words
following? "When the telephone bills come into any
office which has occasion to use the long distance
service freely the figures are so big as to exasperate
the most patient of men. So many millions of dollars

of profits have been made already out of the telephone
patents that it is now time for the telephone com-
panies to reduce their rates extensively. If the

companies voluntarily take the action which their duty

to the public suggests, they will escape injurious meas-
ures in the Legislature. It is certain that the people of

this state will not long endure the present excessive

charges without emphatic protest."

The City & Suburban Telephone company of New
York city has been incorporated to operate in New
York, Albany, Brooklyn, Buffalo, Schenectady,
Amsterdam, Fonda, Fort Plain, Little Fall s, Utica
Rome, Ogdensburg, Syracuse, Watertown, Oswego,
Monticello, Bingham ton, Auburn, Elmira, Geneva,
Corning, Rochester, Olean, Batavia, Lockport and
various smaller cities and towns throughout the state.

The capital stock is $100,000, and the directors are

Alfred H. Teller, Charles B. Minshull, Charles A. Tel-

ler and G. Rowland Munro of Brooklyn, Henry B.

Oakman and Samuel Bear of New York, and Charles E.

Tompkins of Jersey City. G. Rowland Munro, a director

of the new company, said that the company had a

contract with the Make-and-Break Telephone company
of Philadelphia. The new company had purchased the

rights to all patents, appliances and goods of the M. and
B. system for the state of New York, and had laid out a

route for the establishment of a telephone line.

TELEGRAPH.
The Western Union and Postal companies have had

considerable trouble with the local authorities of Mil-

ledgeville, a town of 5,000 inhabitants, which was once

the capital of Georgia. The council raised the annual

tax of the telegraph companies from $50 to $100 each,

and both corporations refused to do business on these

terms. The superintendent of the Western Union com-
pany made a statement showing that the receipts of the

Milledgeville office during the last year were only $700.

Both companies will close their offices, and the town
will be cut off from telegraphic communication with the

rest of the world.

MISCELLANEOUS.
The General Industrial Association of Munich is pre-

paring for an international exhibition of motors and ma-
chine tools to be held in that city from June n to Oc-
tober 10, 1S9S. Electric motors and electrically driven

apparatus of various kinds will be shown. A jury ap-

pointed by the Bavarian government will award medals

for exhibits of especial excellence.

BUSINESS.
The Highland Electro-Chemical Manufacturing com-

pany of Connellsville, Pa., says of its insulating solder-
ing paste that it is free from acid or any ingredient in-
jurious to insulation. The paste is in convenient form
for use and is highly recommended.

The average working engineer can now easily secure
an indicating outfit. Since the Robertson-Thompson
indicator was put on the market at one-half the price
and on easy terms when necessary, it is within the
reach of everyone. The manufacturers are Hine &
Robertson company, 76 Cortlandt street, New York.

W. W. McChesney, Jr., of the Huebel & Manger com-
pany, Brooklyn, N. Y., "made" Chicago last week.
Mr. McChesney is on an extended trip for his company
and states that the great army of buyers in the central
and western states takes to Huebel & Manger special-
ties as effectively as usual. Mr. McChesney met with
more than a fair measure of success during his stay in

Chicago.

Another evidence of the high reputation of Simplex
wire is to be found in the word just received from H. R.
Hixson, western selling agent of the Simplex Electrical

company, to the effect that the Illinois Trust and Sav-
ings Bank building, Chicago, which is being erected on
the site of the old Grand Pacific Hotel, will be wired
with "Simplex Caoutchouc." Mr. Hixson is one of
those indefatigable men that every now and then sur-
prises the trade by closing the handsomest sort of or- -

ders.

The American Electric Heating corporation of Bos-
ton announces as ready for market electric solder pots
in two sizes, one to hold four pounds using j% amperes
at no volts; a larger size holds 10 pounds. They are
easily portable and are well adapted for this work. It

is clear that neither gas nor gasoline heated pots can
compare with them for cleanliness, convenience or close

regulation of temperature. These pots are especially
useful in electrical repair shops for tinning wire and
similar uses. They are fully guaranteed.

The Electric Appliance company is pleased to advise
its customers and the electric railway trade generally
that it has made arrangements with the Ohio Brass com-
pany to carry a complete line of the latter's railway
specialties in Chicago stock. The electric railway trade
will undoubtedly appreciate the advantage of being able
to send large or small orders for the well-known Ohio
Brass company's specialties, and have the goods shipped
from Chicago on the day the order is received. Both
the Ohio Brass company and the Electric Appliance
company hope that this arrangement will be appreciated
by the users of electric railway material.

The Chicago General Fixture company will be agent
for all styles- of fans manufactured by the Western Elec-
tric company during the coming season. These fans
are very tastily designed, highly efficient and durable.
The desk fans are mad^ in two sizes, 16 and 12 inch,

each with three speeds, and finished in polished brass
or nickel plate, as desired. The ceiling fans have 60
inch sweep, with a switch at the base of the fan for con-
trolling the current. This motor has two speeds. The
column fan stands seven feet six inches from the floor,

and is highly ornamental in design, and has two speeds.

The motors are made for no, 220 and 550 volt currents.

A large stock of these motors will be carried to meet the
demands of all customers.

A representative of the Western Electrician re-

cently visited the factory of the Stromberg-Carlson
Telephone Manufacturing company, 76 Jackson boule-

vard, Chicago, 111., and found everybody busy filling

orders. There have been recently some slight changes
in the management of this company, M. C. Wheaton
having withdrawn. The general management is now in

the hands of F.-A. Ross, who has had considerable
experience in electrical enterprises, as well as other
manufacturing business. With the addition of this new
blood an aggressive policy will be pursued. Backed by
this energetic management and the enviable reputation

of the company's instruments, an exceedingly brisk

spring business is expected.

The Central Electric company, Chicago, is meeting
with its usual success in securing handsome contracts for

interior conduit. During the last few weeks deals have
been closed by the Central company for the furnishing

throughout with interior conduit the following buildings:

The Fair, Alexian Brothers' Hospital and the ad-

dition to the Royal Insurance building. It is, of course,

unnecessary to add also that Okonite wires and cables

are being used throughout in the above mentioned in-
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stallations. These buildings are all in Chicago, and

the placing of these large contracts with the Central

company is another evidence of the way the friends of

the company appreciate its prompt and efficient service.

It is perhaps needless to say that the Central Electric

company in these days of close competition is feeling

the good effects of its long years of straight, square deal-

ing with the trade. Carrying as it does, a stock which

is said to be the largest under one roof of any strictly

supply house in the world, it is in a position with its

highly experienced force to fill orders not only accu-

rately, but with remarkable promptness.

ILLUSTRATED ELECTRICAL PATENT RECORD.
578,707. Controlling Mechanism for Electric Motors.

'Frank R. Bacon, Milwaukee, Wis. Application

filed December 21, 1S96.

Contacts, back-stops and an electromagnet of a rheostat,

and a ^witch-lever pivotally connected to a pin on the

rheostat are combined with a switch-arm independently

pivoted on the pin and adapted to be held against the core

of the magnet when the latter is energized, and a spring

connected to the switch-arm, so as to always draw the arm
away from the magnet when the latter is de-energized, irre-

spective of the position of the switch-lever.

57S,7io. Storage Battery. Cornelius T. Barrett, Brook-

lyn, N. Y. Application filed May 4; 1896.

A cell consisting of a perforated plate of pumice stone in

and upon which the peroxide or equivalent material is depos-

ited, in combination with a confining envelope of lead hav-

ing openings for the admission of the acidulated fluid.

578,716. Telegraph Fire Hose. Joseph Buchtel, Port-

land, Ore. Application filed April 14, 1S96.

The nozzle is provided with a circuit closer, while an in-

dependent pipe-section connecting the ordinary hose and
the telegraph hose carries a signal apparatus, a cut-off

valve, a relieve-cock and a draw-cock.

578,750. Circuit Breaker. Herbert P. Kelly, Phila-

delphia, Pa. Application filed April 7, 1896.

A weakened conducting strip is included in the circuit of

the magnet; a support for the strip and electro-magnetic

means mechanically impinging on the support to break the

strip are provided.

578,771- Cut-out and Agitator for Dust Transmitters

for Telephones. Samuel B. Rawson, Elyria, Ohio.

Application filed June 14. 1S95.

The back-board has an insulated jointed arm connected
thereto, the bell circuit having fingers in position to be

engaged by the arm when swung upward, the transmitter

Issued March 16, i8gy.

a single battery cell having a single electro-negative element
and a plurality ot electro-positive elements, the electro-
positive elements being grouped at spaced distances apart,

and having no metallic contact within or exterior to the
cell, a single conductor leading from the negative element
and carrying a common connector, and a series of separate
pairs of circuit wires, one of the wires of each pair con-
necting with an electro-positive element of the cell, and the
other wire of the same pair connecting with the common
connector.

578,893. Burglar Alarm. Martin P. McDermott, Auck-
land. New Zealand. Application filed August 7,

1S96. Patented in New Zealand December 3, 1895,

and in New South Wales February 3, 1S96.

The first claim is given: In combination, the two bat-

teries, the alarm, the contacts to be closed by the unauthor-
ized person, the magnet and the'armature thereof, the line

wire extending from one pole of the battery 10 the magnets,
the circuit wires extending from the magnets to the con-
tacts, and thence to the oiher pole of the battery, the con-
tact and the wire leading Iherefrom to the battery to main-
tain the circuit complete when the armature is attracted by
the magnet upon the closing of the contacts, the circuit

wires leading from the battery, said circuit including the
contact, the armature and the alarms, and a switch con-
trolling the circuit of the battery, whereby both circuits

may be broken at one operation by de-energizing the mag-
nets.

NO. 578,707.

having a finger in position to be engaged by the arm when
swung downward, the battery circuit connected to the arm
and transmitter, and the dust transmitter carried by the

arm. v

578,823. Charging Secondary Batteries. Isidor Kit-

see, Philadelphia, Pa. Application filed November
2, 1895.

Incandescent lamps are connected in series as to each
other, each pole of each lamp being connected to a con-
ducting plate adapted to receive the terminal of one pole
of a battery set.

.578,825. Insulator. Henry H, Luscomb, Hartford,

Conn., and William F. D. Crane, Orange, N. J.

Application filed October 24, 1896.

An insulator consisting of a body provided with means
for attachment to a support, and having arms that project
upwardly from opposite sides of the body near the top,

fingers—loosely connected with and movable between the
arms, a part of the fingers being adapted to support the
wire, and a part of the fingers being caused to embrace the
wire by the action of the weight of the wire.

578,840. Railway Crossing Signal. Charles Selden,
Baltimore, Md. Application filed February 11,

1897.

The claim: The combination of a railroad crossing
signal adapted to be set from either side of the crossing,
and provided with resetting devices for throwing it out of
action at or about the time the train reaches the crossing,
of a supplemental circuit and circuit closer operated by the
train for keeping the signal tempoiarily in action while the
train is passing said signal.

578,848. Trolley Repair Wagon. William B. Woods,
Wheeling, W. Va. Application filed November 3,

1896.

The vehicle comprises a front or carrier truck and an in-
dependent adjustable rear truck, a front ladder frame piv-
otally connected at the lower en-i to the front truck, a rear
supporting frame detachably connected at the lower end to
the rear truck, a supporting platform having pivotal con-
nections with the upper ends of the ladder and rear sup-
porting frame.

578, S67. Electric Battery. Howard N. Farley, War-
wick, N. Y. Application filed April n, 1S95.

This invention comprises a system of operating a plu-
rality of independent electrical instruments consisting of
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939. Electric Carrier Apparatus. Harry M. Neer,

Springfield, Ohio. Application filed July 25, i8g6.

A carrier track and working conductors and sub-stations

are arranged along the line of the track, with stationary
auxiliary conductors adjacent to and parallel with the work-
ing conductors, and motors at the sub-stations adapted-to
be thrown in circuit with the auxiliary conductors, a travel-

ing car on the track, and means on the car for connecting
the auxiliary conductors with the working conductors.

,954. Electrical Controlling Apparatus. Burton C.

Van Emon, San Francisco, Cal. Application filed

May 22, 1896.

A triple oscillating reversing switch mounted and turning
on an axis with a series of parallel contacts at both sides, -

two solenoids to move the switch, and a spring or springs -

to disengage and hold the same out of contact.

,976. Electric Clock Setting Mechanism. Charles

M. Crook, Elgin, 111. Application filed January n,
1S97.

There are an electro-magnet mounted on the clock frame,
an armature for the magnet and a lever connected thereto
and actuated by the movement of the armature toward and
from the magnet poles, the lever having a pin or projection
which, in the movement of the lever, is protruded through
the plane of a rotation of a wheel in the train, and moved
laterally after such protrusion to encounter a spoke or web
of the wheel and rotate the same.

,981. Lightning Arrester. Walter K. Freeman,
Fort Wayne, Ind. Application riled July 5, 1895.

One claim is given : In a lightning arrester, the combina-
tion with the bracket or support, and the pendulous or
movable-electrode, of the fixed electrode, an insulator for

said electrode mounted in the bracket, a series of washers
with interposed disks of insulation surrounding the fixed

electrode, a core carried by the bracket and projecting at

one side of the fixed electrode, and a circuit connection
coiled about the core and connected with the bottom washer.

992. . Multiplex Telephony. Silas W. Holman,
Boston, Mass. Application filed May 31, 1893.

As an equalizer for two undulatory currents flowing in

multiple through two- conductors, a double-wound im-
pedance coil is provided, consisting of a magnetic core
with two wires wound about each portion of it in opposite
directions regarding currents which flow through the two
windings in multiple, one of the windings being connected
to each of the conductors.

997. Repeater. Charles W. Leiser, Carlinville,

111. Application filed April 1, i8g6.

Two relays are provided with armature levers, each hav-
ing two spring contacts, two stationary contact points for

each armature lever, two batteries connected with the main
lines and with the forward stationary contacts of the relays,

and the electrical connections, whereby signals made on
one line will be repeated on the other line.

^003. Telephone Transmitter. William
J.

Moore,
Elmer, Mich. Application filed May 25, 1896.

Included in this arrangement are a solid part having an
annular funnel-shaped hole extending inwardly into the
solid material; and having an annular hole intersecting the
funnel-shaped hole and extending to a diaphragm, a dia-

phragm resting on a ring of metal on a ledge of an annu-
lar enlargement of the" intersecting hole and the ring of
metal, granular carbon on the diaphragm, solid carbon
resting against the granular carbon, a cap covering and
securing the diaphragm, granular carbon and solid carbon
to the solid part, a binding post on the cap connecting the
solid carbon to a source of electricity, and means for elec-

trically connecting the metal ring and means for pivoting
the transmitter thus formed.

012. Dynamo-electric Machine. Gustave A. Scheef-

fer, Peoria, 111. Application filed April 30, 1S92.

In a dynamo-electric machine of the inductor type the
combination is described of a shaft, a core, a pair of field

magnet coils surrounding the core, an extension for the
core between the two field magnet coils, a single set of

armature cores connected to the extension and lying paral-
lel to the shaft arranged in a circle, armature coils on the
cores, and a pair of inductors in the shape of star disks, one
at each end of the machine, capable of rotation relatively
to the armature coils, closing the magnetic circuit between
the central core and the armature cores.

024. Electric Elevator. Samuel D. Strohm, Phila-

delphia, Pa. Application filed April 4, 1S96.

An electric motor is provided for operating the elevator,
a switch controlling the circuit of the motor, a solenoid or
magnet for operating the switch, a safety circuit including
the solenoid or magnet, and a series of closers or breakers
in the safety circuit controlled by the landing door.

579,028. Controller for Dynamo-electric Machines.
Clinton E. Woods, Chicago, 111. Application filed

January 15, 1896.

A device is described, comprising a rotatable shaft hav-
ing a cylinder rigidly connected therewith, the cylinder
provided with a series of separated contacts, a series of
brushes opposed to the contacts, an operating handle con-
nected with the shaft, a movable part associated with the
cylinder and connected with a brake associated with the
dynamo-electric machine, and a connection between the
contact cylinder and the movable part associated there-
with, whereby the cylinder is automatically moved to its

normal open circuit position when the brake is applied.

579,032. Electric Arc Lamp. Thomas E. Adams,
Cleveland, Ohio Application filed October 1,1896.

There is the combination with a magnet, a pivoted arma-
ture and an air-pot, of an arm projecting from the magnet
and serving as a stop for the armature and a support for the
air-pot.

579,036. Telephone Switchboard Plug. Frank E. Bos-
song, Watseka, 111. Application filed September
16, iSg6.

The plug is wired to connect two subscribers' lines with
means for cutting the calling subscriber and signaling cur-
rent generator alternately into circuit with the second sub-
scriber, and means for maintaining the central operator's
telephone set constantly in circuit with the second sub-
scriber during such alteration.

579 051. Means for Protecting Electric Machines from
Heat. Jonathan P. B. Fiske, Alliance, Ohio. Ap-
plication filed January 12, 1895.

The housing inclosing the electric machine has openings
in the ends, with a fan located in one of the openings, the
fan being carried by the armature shaft of the electric ma-
chine.

579,059. Construction and Regulation of Electric Ma-
chines. Thomas H. Hicks, Detroit, Mich. Appli-

5 cation filed February 23, 1S95.

no. 578,75o-

The machine is provided with field magnets, each having
polar lips, and a short-circuiting magnet is magnetically
joined to only one polar lip of each field magnet.

579.062. Electric Motor and Dynamo. William S.

Horry, Gloucester City, N.
J. Application filed

June 15, 1892.

One claim is for means for producing rotating field poles,
means for producing rotating armature poles in the same
direction and speed as the field poles, means for rotating
the armature in one direction for energizing the field and
armature coils, and means for controlling the speed of
rotation and reversing the direction of the field of force.

579.063. Regulator for Electric Motors. Rudolph M.
Hunter, Philadelphia, Pa. Application filed May
22, 1894.

The combination is claimed of an electric circuit and
power motor arranged in the circuit, and a counter-electro-
motive force regulator wholly independent of the field of
the power motor and arranged in a shunt circuit about the
entire power motor.

579.075. Electrical Call and Call Answering Apparatus.
Edward H. Owen, Charles N. Williams and Fred
H. Donaldson, Garvanza, Cal. Application filed

September 14, 1S96.

One claim is given: The combination in an electrica-
call and call-answering apparatus of a plurality of electro
magnets, each having projecting pole-"pieces, an armature
pivoted at its corner portions directly to and swinging in
the space between the two projecting pole-pieces of each
magnet, a sign 01 visual signal device which is moved in a
circular path by the motion of the armature between the
pole-pieces of each magnet, a switchboard having a plural iiy

of contact-pieces and a plurality of push-buttons, a switch-
lever movable into engagement with any one of said con-
tact-pieces, an audible signal electrically connected with
said switch-lever, an electric generator, an electric circuit
including the electro magnets, the switch-lever, the con-
tact-pieces, the push-buttons and the audible signal, and a
device remote from the visual signal devices for making
and breaking the circuit.

579,079. Electricity Meter. August Raps, Berlin, Ger-
many. Application filed July 25, 1896.

This device consists of a suitable direct-reading elec-
trical measuring instrument, an oscillating balance and a
registering wheel, all the parts being concentrically piv-
oted, means for registering the revolutions of the wheel,
and means for coupling the balance with the wheel at every
oscillation at the points indicated by the deflections of_the
needle of the measuring instrument.
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Electrical Bureau of the National Board
of Fire Underwriters.

It will probably be a revelation to many central sta-

tion men, especially those in the smaller towns and in

out-of-the-way places, to learn that there is a thoroughly

organized and fully equipped laboratory in Chicago sup-

the National Board of Fire Underwriters; and it is be-

lieved that a more intimate knowledge on the part of

managers of small central stations will remove much of

the prejudice that still exists against the so-called inter-

ference of the insurance people in electrical matters.

The illustrations presented herewith show some views

of the laboratory- Interesting features of the equip-

ment are shown in Figs. 4 and 5 on page 186. The
former is a picture of a gasometer and oven for securing

temperatures up to 400 Fahrenheit. The latter illus-

trates a marble and plate glass switchboard for controll-

ing potentials up to 40,000 volts. The electrician's office

and the assistant electrician's quarters are shown in

Figs. 6 and 7.

The work of this bureau consists in the compilation

and distribution of accounts of Tires caused by elec-

tricity throughout the United States and in the opera-

tion of an electrical laboratory where tests of all elec-

trical devices and materials on the market are carried

on. Reports of these tests, together with the results

obtained, are printed and furnished to the electrical

inspection departments throughout the country and to

a.xhitects and electrical engineers interested, and, of

course, to the manufacturer of the especial device or

material reported on. In addition, pamphlets are issued

giving information on electrical topics of especial inter-

est to insurance companies, and inspections of the elec-

trical conditions of various cities and towns and of

many individual plants are made throughout 20 central

western states and territories, including Chicago and
Cook county.

Fig.

Fig.

Corner in laboratory showing rotary converter £>nd motor for testing abrasive qualities of wires.

Entrance to laboratory.

ELECTRICAL BUREAU OF THE NATIONAL BOARD OF FIRE UNDERWRITERS.

taken in the offices and laboratory of the bureau at No.

157 La Salle street, this city. The pictures presented

on this page show several glimpses of the laboratory

proper, the principal feature (Fig. 1) being the corner

containing the rotary converter and motor for testing

abrasive qualities of wires. Figs. 2 and 3 are also views

ported by the insurance interests for the purpose of in-

vestigating the relative merits of apparatus and supplies

used in electrical construction that have a bearing upon

the fire hazard. Manufacturers and construction men

in the larger cities are familiar with the work of this in-

stitution, which is known as the Electrical Bureau of

Fig. 2. North end of laboratory.

This bureau has been in active operation as at present

organized for only a year and a half, but it has already

accomplished a sufficient amount of good in raising

standards of electrical construction to warrant great ex-

pectations for its future usefulness.

It has gathered and printed detailed and specific ac-

counts of over 1,500 electrical fires and burnouts, which,

together with illustrated supplements, have been dis-

tributed generally throughout the country to electric

lighting and manufacturing companies, local inspection

departments, engineers and architects. As supplemental

to the code of rules, these have proved of great assist-

ance in showing the necessity of careful and competent

electrical construction.

In the laboratory work especial attention has been

paid to apparent and consequential defects in devices

found on the market, with a view to securing necessary

improvements. Switches and cut-outs, wires, cords,

hangerboards, insulating joints for fixtures, bushings

and all the commoner forms of fittings have been tested

under the most severe conditions they would be likely

to meet with in practice, and the results obtained have

been given wide publication. Models of new devices

have been examined with a view to increasing their effi

ciency before putting them on the market, and thus far
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a total of over 700 materials has been thoroughly

tested, experiments continuing on some of tbem for

periods of a month or more.

To-day this bureau has a fairly complete record of the

merits and defects of all electrical appliances whose use

has any bearing on the fire hazard. On the more com-

mon forms of materials, such as insulated wires and in-

sulating materials, periodical tests are to be carried on

with samples secured in the open market. It is ex-

pected to eventually maintain a rigid standard for such

materials by this means.

In the experimental work it has, of course, been neces-

sary to devise standard test specifications for compar-

ing different devices intended for the same use, and in

this, as well as in other points concerning which dispute

might arise, the leading electrical engineers throughout

the country have been consulted and their advice fol-

lowed. It is certainly a welcome sign for the electrical

interests to consider that the officers of insurance com-

panies who control the executive management of this

Design and Construction of Electric
Power Plants. 1

By Bion J.
Arnold, M. S.

{Copyright, 1S97, by B.J. Arnold, Chicago.]

Part I.

Possible Sources of Energy.

Introductory.—In presenting these lectures I shall

not attempt to enter into an exhaustive treatment of

the theory of each subject, for the reason that each

one "is of sufficient importance to require much more
time than is at our disposal, but it is my desire to give

under each subject certain theoretical laws upon which

it depends, and sufficient elaboration thereon to help us

to get them well before us, while showing their applica-

tion in practice, assuming, as I do, that you have all re-

ceived from your instructors more or less of the theory

of the subject, and that further investigation will be

made by you. With this understanding I present these

lectures from the point of view of one who is engaged in

putting into practical application the theoretical princi-

ples involved in the design and construction of electric

power stations, and it will be my aim to make my state-

ments and calculations as definite as practicable.

The central electric station is to be regarded as a man-

Fig. 4- Gasometer and oven for securing temperatures up to 400
Fahrenheit.

Marble and plate glass switchboard for controlling
potentials up to 40^000 volts.

Fig. 7. Assistant Electrician's quarters.

ELECTRICAL BUREAU OF THE NATION

bureau do not depend upon any one man or set of men
for rulings which may seriously affect either their own

or the electrical interests, but in all cases requiring such

attention are careful to obtain through the bureau the

opinions of the leading experts in each especial branch

of electrical work best fitted to pass judgment before

reaching a decision.

In some cases opinions secured in this manner have

been published in full, as in the pamphlets which have

been issued on "Electrolytic Deterioration of Water
Pipes" and "The Operation of Lamps or Motors by

Current Supplied from Trolley Wires."

As long as this policy is pursued, the success of the

work and its support by the electrical fraternity seem
assured.

The Consolidated Traction company of Pittsburg will
begin the erection before long of a large power plant,
which, with equipment, is expected to cost upward of
5500,000. The plant will be locaLed on a site owned
by the corporation, fronting on the Allegheny River.
The contracts are expected to be let at an early date.

Fig. 6. Electrician's office.

AL BOARD OF FIRE UNDERWRITERS.

ufacturing establishment in which the product is elec-

trical energy, produced and measured on a large scale.

It is the province of these lectures to investigate briefly

all of the present known available sources of energy, in

order that their relative values may be analyzed, and to

deal with the practical problems of the most economical
methods of transferring this energy into electrical en-

ergy ready for distribution.

The basis of all calculations upon the efficiency of any
method producing electrical energy is necessarily the

principle of the conservation of energy, stated by Max-
well as follows; "The total energy of any material sys-

tem is a quantity which can neither be increased nor
diminished by any action between the parts of the sys-

tem, though it may be transformed into any of the forms
of which energy is susceptible " That is, in any system
energy cannot be created; neither can it be destroyed.

We may take a natural source of energy and by suitable

agencies change that energy from one form to another.
In the boiler the heat energy of chemical combination
of carbon and oxygen is transferred to the water of the

boiler, thence to the steam engine, where this energy is

changed into mechanical motion, which, when used in

driving the generator, gives electrical energy. By
1. Lectures delivered before the Department of Electrical

and Steam Engineering, University of Nebraska, March 15-19,
1S97.

means of suitable devices this electrical energy can be
changed into energy of heat, light, mechanical power
and magnetism.
But in every transformation less useful energy is

available at the end of the operation than at the begin-

ning of the process. To the statement of the law of

conservation of energy should be added the further

statement that "all energy tends toward the form of

uniformly diffused heat." And since, by the second
law of thermo-dynamics, heat can be made to do work
only by the transfer of heat from a hotter body to a

colder one, uniformly diffused heat is energy in an una-
vailable form. Hence in any system for the conversion
of energy from one form to another the available energy
constantly becomes less and less.

In any isolated system the amount, of energy available

for any useful purpose, divided by the amount of energy
of the natural source, is called the efficiency of the sys-

tem. As in each transformation the amount of available

energy becomes proportionally less, in general terms,

that system which contains the least number of translat-

ing devices will be the most efficient.

It is the object of the electric power station to produce
electrical energy at the terminals of the switchboard,
ready for distribution, at the least possible cost. This
involves not only a consideration of the efficiency of the

system considered as a whole (from source to output),

but also includes the problem of first cost oE the natural

source and the entire cost of transforming it into avail-

able form. As in the manufacture of every product, the

production of electrical energy depends upon the cost of

the raw material and labor, the fixed annual charges of

interest on capital and the fixed annual charges for de-

preciation of plant.

Sources of Energy.—A catalogue of all the possible

sources of energy would probably be divided into the

three following general heads:
1

.

Energy ofthe Rotation of the Earth on Its Axis.
—The energy the of rotation of the earth on its axis may
be taken advantage of by using the power of the tides.

This may be easily done by storing water in reservoirs

at high tide, allowing it to escape through a turbine at

low tide, and thus operate a dynamo. Such a source of

power is available at the seacoast only, and then only
at places having a considerable rise in the tide. Some
electric storage system would be necessary, as the tides

change twice daily at varying times during the day
throughout the year. This source of energy will prob-
ably never be used except in certain localities for small
amounts of power.

2. Internal Heat of the Earth.—The internal heat

of the earth is a possible source of energy of almost un-
limited quantity, although little use has ever been made
of it. It is perfectly possible, however, to tap the in-

terior of the earth by suitable means and use the heat

obtained in any of the usual ways familiary adopted for

the use of heat of combustion of ordinary fuel, although
it has never been put into practice, and probably never
will be, owing to the expense involved in drilling and to

the unmanageability of the well of heat, if successfully

constructed.

j. Heat of the Sun.—All the energy not derived from
the two former sources is obtained from the heat

of the sun, which is an exhaustless reservoir of

enormous proportions. It has been shown that the total

heat received per annum from the sun by the earth

is equivalent to the energy that would be produced
by the combustion of a layer of coal eight inches thick

covering the entire surface of the globe. The sun's rays

have been focused by suitable mirrors, and engines of

very limited power have been operated by the resulting

heat directly, but of course this source is only available

"while the sun shines, ' and would be very unsatisfac-

tory for practical use; but the heat radiated from the

sun is the origin of the energy of all the following

natural sources. This principal source of energy is sub-
divided into the following:

Animal Pozver.—It is well known that the thermal
efficiency of an animal is greater than that of a steam
engine, for it is fairly well established that about one-

fifth to one-sixth of the energy of the food consumed by
man or the domestic animals can be regained for useful

work. Horses might be used to advantage to work a
treadmill and Ihence drive a dynamo, and we might
reasonably expect to obtain enough power to light 10

ordinary 16 candle power incandescent lamps from each
horse. A man operating a generator by means of a

crank could be expected to keep two lamps lighted con-
tinuously for some time, but it is easily seen that these

two sources of power are small and would be impractic-

able on a large scale.

Water Pozcer.—Water wheels of various forms are,

next to the steam engine, the most important prime
movers for driving dynamos, and the development of

water powers and the problems of the transmission of

their power have been occupying the attention of engi-
' neers to a considerable degree for some years past. A

list recently compiled by Dr. Louis Duncan, and pub-
lished in the Electrical World, October 17, 1896, shows
that there are in successful operation at the present

time 27 plants, with a capacity of nearly 33,000 horse
power, transmitting current from two to 20 miles,

which will show the importance of this branch of engi-

neering. Beside these plants, there are innumerable
installations for the operation of isolated and city light-

ing plants using small water powers, and a few operating
electric railroads, a list of which is given in the Electri-

cal World of March 6, 1S97.

There are a few inherent disadvantages in the use of

water power of which might be mentioned: Difficulty

of regulation on variable load; unreliability of supply,

especially during summer months; too great a supply
during flood periods; the cost of maintenance of expen



April 3. 1897 WESTERN ELECTRICIAN. 187

sive dams, reservoirs and raceways; and the necessity,

in many instances, of providing an auxiliary steam plant

toxarry the load in times of failure of water supply, or

of break down of the water wheels.

The advisability of utilizing a small water power for

the production of electrical energy is always question-

able, for the reason that its use is subject to the above
objections, and is further dependent, first, upon thecost

of fuel at the point at which the power is required, and
second, upon the cost of improving the water power and
constructing a suitable transmission line to carry energy
from the water power to the point of utilization of the

energy. In many cases it will be found cheaper" to build

a plant and produce the power by steam than to utilize

the water power, owing to the fact that the interest on
the investment necessary to make the water power avail-

able will be greater per annum than the cost of fuel and
the interest on the money invested in the steam plant.

Wave Motors.—The ceaseless and unlimited power
of the waves and of the ocean swells has always appealed

to man as a source of power, but the successful wave
motor is yet to be produced. Expensive experiments

have been carried on from time to time, but the efforts

have usually resulted in a collection of wrecked appa-

ratus. This source of power would necessarily be very

unsteady, and would require the adoption of some sys-

tem of storing power in connection with it. At the pres-

ent time an extensive experiment is being carried on at

Capitola, near Santa Cruz, Cal., which is being watched
with considerable interest by mechanical engineers. In

this motor two sets of vanes or paddle-wheels swing

with the surge of the waves, and from the extremities of

3ach chains fitted to sprocket wheels impart rotation to

a shaft carrying a large fly-wheel. The motor is ex-

pected to develop at least 200 horse power, which it is

proposed to utilize with compressed air. A description

of this machine is given in detail in the Street Railway
Review, March 15, 1896. (See "Wave Motor Tested,"

Western Electrician, March 13, 1897.)

This method of producing power, if it ever becomes

FIG. I. DESIGN AND CONSTRUCTION OF ELECTRIC POWER
PLANTS.—SIMPLEST FORM OF THERMO-ELECTRIC

GENERATOR.

practical, is oE course only available on the shores of

large bodies of water and cannot therefore be considered

a practical method of obtaining power for universal use.

Wind Power.—The use of a windmill to operate a

dynamo has the advantage that the energy itself costs

nothing, the entire expense of production being that of

interest and depreciation on the plant and the expense of

attendance. A plant for the production of any consider-

able amount of electrical power, however, must be

large. It will consist of a wind wheel (which, to de-

velop 10 horse power in a wind of 16 miles per hour, must

be 60 feet in diameter), driving a dynamo attached to its

shaft in some suitable manner by means of belting or

gearing. The unsteadiness and unreliability of the wind

will require that some storage system be adopted. This

will preferably be a storage battery. An automatic de-

vice, either mechanical or electrical, must be provided,

so that when the wind dies down the batteries cannot

discharge back into the dynamo. As the wind increases,

and the speed of the wheel, and therefore of the gener-

ator, rises, the electromotive force of the dynamo would

rise and therefore overcharge the batteries with an ex-

cessive current. This can be overcome by compound-
ing the generator differentially; that is, so that the

series coils oppose the shunt winding, the result being

that upon an excess of speed the series coils tend~ to

demagnetize the fields and thus keep the electromotive

force at an approximate constant value.

There are a number of windmill plants in practical

operation, the largest one probably being that of Charles

F. Brush at Cleveland, Ohio. This installation oper-

ates an average load of 100 incandescent lamps, two

arc lamps and a number of motors, with entire satisfac-

tion.

The cost of electric lights by wind power has been

estimated by George H. Morse, and varies from 12.57

cents per lamp-hour for a very small plant down to .55

cent per lamp-hour for a plant of 85 lamps capacity.

The average cost of 16 candle power incandescent lamps

in cities when delivered from central station lighting

plants is from six-tenths to one cent per lamp hour.

(See Abbott's "Electrical Transmission of Energy," p.

545)- '

,

Earth's Magnetism.—The variation of the earths

magnetism alters the number of lines of force passing
through a circuit (a telegraph line, for instance), and
produces in it disturbances known as "earth currents."
These are very feeble and their strength varies. Dur-
ing violent magnetic storms they have been known to

attain a strength of 40 milliamperes on some British
lines of telegraph. When we stop to consider that the

total intensity of the earth's magnetism is less than
.5 of a dyne-unit (that force which, acting on one
gramme for one second, imparts a velocity of one centi-

meter), and that it takes more than 445,000 dyne-units
to equal a pound of force, we will readily see that the

amount of energy available from this source is very
small. The small intensity of the earth's magnetism
makes it impracticable to construct a generator of suffi-

cient size to produce electrical currents of commercial
importance by this method.
An ingenious mechanism, a Gramme ring rotating un-

der the influence of the earth's magnetism, was recently

exhibited (September, 1896) in Liverpool, by J. A.
Fleming, F. R. S., but can only at present be regarded
as a scientific curiosity.

A further discussion of this subject can be found in

S. P. Thompson's "Electricity and Magnetism," arti-

cles 71, 161, 155, and in an article published in Electric-

ity, October 14, 1896, by J. A Fleming.
Primary^Batteries

.

—Primary batteries are exam-
ples of the simplest and most direct methods of produc-
ing electrical energy, and for small work have been
found very useful. Their usefulness, however, is very
much limited and probably always will be, on account of

their small efficiency of conversion, which may be placed

at about 1
. 3 per cent. The best results obtained have been

in those batteries in which zinc and sulphuric acid are the

acting substances, and the lowest figure for fuel consump-
tion for this form of galvanic battery is one pound of

zinc per horse power per hour. It is safe to say that

in a galvanic battery fully 50 per cent, of the zinc is

wasted in practice, so that a very fair estimate would be
to allow two pounds of zinc per horse power per hour.

At four cents per pound the zinc alone for the

most efficient battery would cost eight cents per
horse power per hour. To this expense must be added
the cost of remelting, casting or rolling, amalgamating
and properly connecting in the cell, all of which, pro-

cesses will entail an additioral loss of material. Then
there is the cost of the acid to be taken into account,

which will bring the cost of material in the very
cheapest form of primary battery up to at least 18 cents

per horse power hour. If we add to this a fair estimate for

interest, depreciation and attendance, we may take 25

cents per horse power per hour as the best possible fig-

ure to be expected of a galvanic battery. This figure is

over ten times the cost of a horse power hour produced
by the agency of small steam engines, and over 100

times the cost of energy when produced by the largest

and most efficient steam engines. Of course if we could

use some other and more efficient reaction than between
zinc and sulphuric acid, some gain might be secured,

but nothing of this kind has yet been accomplished, and
from what is known of the combining or thermal equiv-

alents of the available elements, there is not much to be

expected in this direction.

Direct Coivversion of Chemical Energy into Elec-

trical Energy.—This is the ideal method and one of

the greatest problems to which the attention of the

scientific world is at present turned, and owing to the

fact that the attention of the public has been called to it

so prominently of late, I have deemed it advisable to

introduce into this lecture brief descriptions and illus-

trations of the different cells produced, so far as I have

been able to find them recorded, in order that you may
be in better position to analyze the descriptions that ap-

pear from time to time in the public press, if you have

not already investigated this subject for yourselves.

Cells in which thermal energy is converted into elec-

trical energy are divided into three principal types: 1

1. Those in which the heat acts upon the materials

submerged in the electrolyte, thereby causing fusion or

decomposition.
2. Those in which the heat operates to set free chem-

ical affinities, whereby the cell is caused to operate, the

regeneration after exhaustion taking place at a lower

temperature.

3. Known as thermo-chemical cells, and comprising

all cells in which a difference of electrical potential is

maintained by keeping the electrodes at different tem-

peratures.

[Here the lecturer described the Becquerel cell, which
produces electric currents by setting free electricity by
the combustion of carbon or the oxidation of different

metals by absorbing the substance of the electrolyte;

Jablochkoff cells, consisting of cast-iron cells containing

an electrolyte composed of melted soda or nitrate of pot-

ash; Brard "brick," made of carbon and a mixture of

nitrate of potash and cinders, the two parts sep-

arated by a sheet of asbestos; Crum cell, having an
electrolyte of fused black iron oxide in an iron recep-

tacle; Edison cell, employing carbonaceous material for

a soluble electrode; Langhaus' cell, by which it is pro-

posed to utilize, for the production of an electric current,

the waste heat in the Jablochkoff and Becquerel types of

cells; Fabinge and Farkas' cell, in which a solution of

caustic soda, fused by means of some external source of

heat, is placed in a small platinum vessel: and the

Jacques, Bradley and Case cells of comparatively recent

date.]
Thermo-chemical Celts.—In cells of this type a dif-

ference of potential is maintained between electrodes or

plates of the same metal when immersed in an electro-

lyte consisting of a salt of the metals. The plate which

has the highest temperature is usually the negative elec-

1. See "The Voltaic Cell," by Park Benjamin, chapter XIII

.

trode, and the current passes from the hot to the cold
plate, so that the cold plate corresponds to the zinc of
the ordinary voltaic cell. Several types of this cell

have been made by the different experimenters, but I

can find no definite information regarding their efficien-

cies, and they can be passed over without further com-
ment:

[The Case cell recently described before the New
York Electrical society (see Western Electrician of
March 6 and March 13, 1897), for producing electrical

energy from carbon without heat, is reviewed.]
Thermal Methods of Producing Electrical Energy.

—Under this head will be classed, in general, all meth-
ods in which the energy of the fuel is first liberated in

the form of heat, and subsequently passed through one
or more further transformations, finally appearing as
electrical energy.
The efficiency of all methods for producing electricity

in which the energy appears at any time in the form of
heat is limited by the second law of thermo-dynamics.
The greatest possible efficiency of any transformation
of energy in which heat is involved is given by the
formula

Tj—To
E=

T,
where Tj is the initial absolute temperature and T„ is

the final absolute temperature.
Thermal generators are capable of being subdivided

into three main divisions, as follows:

Thermo-electric Generators.—This is one of the most
attractive methods of generation of electric current, as
it involves but one step between the combustion of

wood, coal, gas or other fuel and the production of
electrical energy. This method was discovered by See-
beck in 1822, his investigation proving that if two pieces
of metal, one of antimony and the other of bismuth, are
joined by soldering, a current of electricity will be set

up between the two free ends if they are connected by
a suitable conductor, and the joint-of the two metals
heated, as shown by Fig. 1, and that the current will

be so maintained so long as the joint is kept at a higher
temperature than the rest of the bars.

This property has since been found true of other metals,
and the laws governing the action are given by Prof.

FIG. 2. DESIGN AND CONSTRUCTION OF ELECTRIC POWER
PLANTS.—DEVICE ILLUSTRATING THERMO-

MAGNETIC ACTION.

S. P. Thompson in " Electricity and Magnetism," as

follows

:

"First—The thermo-electromotive force is, for the same
pair of metals, proportional (through limited ranges of

temperature) to the excess of temperature of the junc-
tion over the rest of the circuit.

"Second—The total thermo-electromotive force in a

circuit is the algebraic sum of all the separate thermo-
electromotive forces in the various parts."

[Mr. Arnold shows how small is the proportion of

heat transformed into electrical energy in the thermo-
electric generator—less than one per cent. Cox's thermo-
electric generator is considered at some length, and not
unfavorably, as shown by the concluding sentence

:

' 'The fact that the generator is very simple, containing no
revolving armature or other moving part, and that the

process is very direct and perfectly safe, will in many
cases more than outweigh the extremely low efficiency,

and for isolated plants of not exceeding one or two horse
power it bids fair to find a field awaiting it."]

Thermo-magnetic Generator's. — The fact, first

pointed out by Dr. William Gilbert, that iron and all

other magnetic bodies lose their magnetism and power
to transmit lines of force at high temperatures, is the

basis upon which Gore (1S68), Thomson and Houston
(1878), McGee (1S84), Schwedoff. Edison (18S7) and
Menges have pointed out the possibilities of constructing
thermo-magnetic generators and motors.

Gore showed that a current could be generated by
heating and cooling a magnet placed in "inductive prox-

imity to a coil of wire."

The experiments of Thomson-Houston, McGee and
Schwedoff amounted practically in showing that a disk

or round coil of iron could be revolved by placing it upon
a vertical axis and heating one edge by means of a

Bunsen burner, or other suitable device, and bringing an
electro or permanent magnet near to the disk at about

90 degrees from the heated portion.

In Fig. 2 if .Vis the permanent magnet and W the

disk or wheel and .V the flame, the disk //"will rotate

slowly in the direction indicated by the arrow if the disk

is heated to about 400 degrees Centigrade at P, pro-

vided the disk is thin enough to cool partially during its

revolution. The motion is very slow, but serves to

illustrate the principle involved.

[Edison's pyromagnetic motor, an improvement upon
this device, is described, and also Menges' machine, more
completely worked out].

Iron loses its permeability at 7S5 degrees Centigrade ,
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and as the theoretical temperature is controlled by the

formula

T,

the efficiency of a generator of this class is limited. It

is open to the same objection of heat loss as the thermo-

electric class of generators. In fact, no practical appa-

ratus of the character has ever been constructed.

Thermo-dynamic Generators.—Under this bead are

to be classed' all processes in which energy liberated as

heat is converted into kinetic energy of mechanical mo-

tion, and thence by means of a dynamo into electrical

energy; and it has been subdivided under the four head-

ings following.

Gas Engines.—In this class of engines the combus-

tion which supplies the heat occurs within the closed

cylinder, and they are therefore known as internal

combustion engines. Theoretically the gas engine at the

present time is the most promising prime-mover. In

the first place the efficiency as derived from the formula

Tx
—T„

E=
Ti

may be very high. If the initial temperature (which

determines the value of T^.be that of combustion and

the final temperature (which determines the value of T2 )

be that of the atmosphere, the value of E may be over

So per cent. Deduct from this the losses due to friction

and to dissipation of heat, and there is still left a possi-

ble commercial efficiency of fully 40 per cent., or nearly

four times the possible efficiency of the best steam en-

gine as at present developed.

Gas engines have many other advantages beside that

of comparatively high efficiency. They are free from

smoke, dirt and ashes, which so necessarily accompany a

steam engine. They can be operated by unskilled labor,

and because a licensed engineer is not needed are es-

pecially suitable for small isolated plants. When a gas

engine stops running the consumption of power ceases,

and there is no waste of fuel to keep the fire "banked"

as in a steam plant. The space occupied by a gas en-

gine plant may be much less than that required for a

steam plant, as no boiler room, stack and accessory

equipment is required.

On the other hand, the gas engine itself costs from two

to three times as much as a steam engine alone for the

same output. This extra cost is due to the fact that the

gas explodes as a rule at every'other stroke of the engine,

requiring, therefore, a much larger cylinder for a given

capacity than in the case where the application of power
is practically continuous. The cost of the extra large

engine necessary is partly offset by the fact that no boiler

is required, so that the total space occupied by the plant

is less; but it is doubtful if the cost of a gas engine for

large power would be less than a complete steam plant

of equal capacity. If, beside the gas engine itself, a

plant for producing the gas is considered, it would seem

that the advantage of less space occupied by the gas en-

gine plant would disappear.

Gas engines, moreover, are hard to start, and in large

sizes many times require a small auxiliary engine which

can be started by hand. The odor of the exausting gas

is objectionable, and lubrication is extremely difficult.

It is necessary to keep the cylinder cool by circulating

water around a water jacket, and finally, gas engines

have a disagreeable habit of stopping when slightly

overloaded. The efficiency of a gas engine falls off very

rapidly if the power required becomes less than its rated

capacity, so they are entirely unsuitable to plants with

a fluctuating load.

Gas engines as now used are of the explosive type;

that is, a mixture of combustible gas and air is intro-

duced into the cylinder and there ignited by a small gas-

jet, an electric spark or an incandescent body. The
high pressure resulting from the explosion acts upon the

piston in the cylinder and causes it to move and develop

power.
The record of the consumption of gas depends, of

course, upon the calorific value of the gas. With ordi-

nary illuminating gas it is well to allow about 20 cubic

feet of gas per horse power hour, though results have

bten obtained showing only 17 and even 15 cubic feet.

Heavy fly-wheels are always used to overcome the

unsteadiness which would naturally result from the in-

frequent explosions. A storage battery auxiliary in con-

nection with a gas engine will remove the objection of

extremely low efficiency on an underload by evening up
the load line and by allowing the engine to be worked
up to full capacity while in operation, the storage

battery being relied upon to furnish light and power
during periods of small demand.
Wherever the gas engine is used, especially in small

powers, it seems to give eminent satisfaction, but its in-

troduction for power plants seems to be much slower
than its advantages and high efficiency would seem to

warrant. This lack of progress in gas-engine develop-
ment can be traced, to a great extent, to the high first

cost which, as already mentioned, is two to three times
that of a steam engine. When manufacturers finally

perfect and simplify their engines, so that they can be
made at somewhere near one- half the present price, it

will not be unreasonable to suppose that many electric

power plants will use gas engines. Until that time we
shall probably continue to use our present much abused
prime-mover, the steam engine.
Hot-air Engines.—When air forms the working

substance, it receive? heat from an external source, and
hence an air engine is known as an external combustion
engine. The temperature of the air is necessarily less

than the temperature which is produced by combustion,

[Continued on page soj.]

Cable Testing. 1

By George D. Hale.

As the unreliable and to a large measure experi-

mental methods in electrical construction of the past

are being rapidly replaced by more substantial scientific

systems, so is the pole line giving way to the electrical

cable wherever the change is feasible from a financial

standpoint.

The demand for ever increasing reliability and high

quality of service has long since settled this problem
electrically, but financially it often remains an open
question.

As in everything else, there an; all kinds and grades of

cables adapted to all classes of service and complying
with widely differing specifications. The feeble tele-

phone currents and the high poteutial circuits alike re-

quire a high resistance insulation, though for different

reasons, and a most reliable construction of the line to

secure the best results. For low potential systems it is

considered unnecessary to have such high resistance in-

sulation, as the loss would be immaterial and the ele-

ment of danger would not be of any serious importance.
Assuming that high grade cables are necessary for tele-

phone systems at least, the questions arise:

How to manufacture such as will be suitable ?

How to test the same during and immediately follow-

ing the process of manufacture 5

Fig.

£
Fig. 2.

-(MA/WWWV1

H^mH
Fig- 3-

during the process of manufacture and tests made im-
mediately following the completion of the cable.

In the former the wires are simply tried with battery

and bell to test for continuity and absence of crosses.

In the case of a broken wire, as in Fig. 1, the capacity of

each portion is measured as against the rest of the wires,

and by direct proportion the distance from either end is

determined. The capacity of ab-\-bc should equal the

capacity of the good wire dc. The capacity of ab-\-bc:

capacity of ab : : length of ac : length of ah. If the

insulation is low a special method to, be described later

must be used. When two wires are crossed, the resist-

ance of the wires is measured separately; also the re-

sistances around the loops ace and bed are deter-

mined, corrections being made for the resistance of the

cross and the distance from either end calculated as in

Fig 2. The resistance of wire per fool, as measured in

ab and cd is found to be, say, x ohm. Then the re-

sistance of the loop aec-~x= twice the length from a
to e. To check the work the resistance of lo;>p bed
may be measured.
The cables, having passed through the preliminary

tests, go next to the drying ovens and then to the hy-
draulic lead presses, where their manufacture is com-
pleted. After cooling sufficiently, they are turned over
to the cable testers, where the electrostatic capacity
and insulation resistance of the wires are measured.
The requirements usually specified demand an average
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CABLE TESTING.

How to prevent their deterioration when laid ?

How to locate trouble in them when its arises ?

As regards the first, the manufacturers have solved

this for us and have placed on the market the well-

known lead-sheathed, paper-insulated, dry-core cable.

For the benefit of some, a slight description of this cable
might be in order. It consists of a bundle of separately
insulated copper wires, varying in number from five to

200 pairs, the usual size of wire being No. 19. As ordi-

narily constructed, each wire is taped with a paper rib-

bon, the wires of a pair being wound spirally around
each other, each concentric layer being wound on spirally,

right and left hand alternately, the whole being wrapped
with cotton yarn and enclosed in the lead pipe. By. far

the larger proportion of these cables are without any
paraffine or other insulating compound, but are simply
baked until free from moisture. The main advantages
of this type of cable are their low electrostatic capacity
and their high resistance insulation. Their weak point
is that a small opening in the lead sheath practically

ruins a cable in a few hours. Where a low capacity is

not essential the cables are usually saturated with
paraffine, so that in case of a hole being made in the
sheath the entire section of the cable will not be
rendered worthless. However, as paraffine absorbs
moisture to some extent, the opening should be located
and repaired as early as possible to prevent the loss of

a considerable length of the cable.

Now, considering the second question as to factory
tests, this will be- divided Tnto two parts—tests made

1. Read before the Chicago Electrical association, March 19,

capacity nDt exceeding oSo, with n:> wires above .0S5
microfarad per mile. The insulation resistance must
be at least 500 megohms p^r mile. In saturated cables
the capacity varies between .1 and .3, depending upon
the details of construction, and the insulation resistance
ranges between 100 and 1,000 megohms per mile. The
absolute capacity and insulation resistance of the wires
vary from oor of a microfarad up and from 500,000
megohms down, depending on the length and kind of
cable, so very sensitive instruments must be used.

A large four-coil astatic needle Thomson galvano-
meter has been found to be suitable, and having a poten-
tial of 600 volts at command the insulation resistance
constant is 528,000, while 2,000,000 can be obtained if

desired. For capacity measurements the constant is

26,400, which is sufficiently high for all cables usually
met with, however short.

The 6oo volts is generated by a motor-dynamo ob-
taining current from a storage battery of 20 volts. A
very steady voltage is thereby secured, so that the
potential can be used in the testing circuits in the same
manner as if the voltage was derived from a battery
direct. The circuits used for capacity and resistance
in the cable tests are shown in Fig. 3, and for capacity
only in Fig. 4.

In charging dry-core cables with the 600 volts, it seems
to make no difference in capacity readings how long
they are in circuit, but the insulation resistance in-

creases slightly with the time of charging. However, in

saturated cables the longer the cables are charged the
greater are the capacity and the insulation resistance,
owing to the soaking in of the electricity and the polari-
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zation of the dielectric. Five seconds are sufficient for

dry cables, while one minute is uniformly used in all

saturated ones.

It is sometimes stated that the insulation resistance of
a cable will not be the same when measured with differ-

ent potentials, but it has been found that such is not the
case. As long as the dielectric acts as a conductor only,
there being no sparking through the paper, no change in

the insulation resistance could be detected.
Heat increases the capacity and decreases the resist-

ance to a slight extent in dry cables, but in saturated
ones the variation is most pronounced- The curve,
shown in Fig. 5, was plotted from experiments which
illustrate this point. This curve was constructed from
tests made on a paper-insulated, lead-sheathed electric

light cable, having a No. 6 solid conductor surrounded
by one-quarter inch thickness of paper saturated with
resin oil. It was placed in a large tank of water heated
very gradually, and was allowed to remain two or three
hours at one temperature before a reading was taken, in

order that the error should be as small as possible. The
factory tests on all saturated cables made in the winter
are. therefore, as a rule somewhat higher in resistance
and lower in capacity than those tested in summer.
This is due largely to the reason just mentioned, but
the presence of moisture in the air during the summer
also tends to lower the resistance to some extent, as the
cable ends absorb some moisture from the air. Since a
cable is nothing more nor less than a condenser of a

small capacity, so anything which affects one may be
expected to have its effect in the other. Hence, when
the resistance of insulation drops for any reason the
apacity increases.

In a 100 pair No. 19 wire dry-paper cable an increase
of one thirty-second of an inch in diameter will decrease
the capacity, about three-thousandths of a microfarad per
mile. This increase does not apply to the pipe alone,

but the whole cable is loosened to some extent. Another
detail which increases the capacity of this style of cable
is the paraffine which saturates the ends of the reel

length. This is done to prevent the absorption of moist-

ure by the paper, which is exceedingly dry, while the

cable is being tested as well as when the splices are

being made between reel lengths.

How to prevent deterioration of the cables after being
laid is the next question. The ease with which the lead-

sheathed cables may become punctured is their admitted
weak point, and how to protect them from electrolysis

and mechanical injury is difficult as well as expensive.

Electrolysis is often prevented by coating the lead, sheath
with several layers of tape laid on with some insulating

compound. This process has given good satisfaction in

some places where the conduits are filled with water,

having a corrosive action on the lead. Mechanical injury

is usually avoided by placing the cable in strong conduits

or in elevating them on poles.

As regards the tests of cables when laid, much which
has been said concerning factory tests applies equally

well here. However, the main differences lie in the

decreased sensibility of the apparatus required and the

new feature of hunting and locating trouble. The long

lengths of cable mains have a high absolute capacity

and a low insulation resistance, so the instruments need
not be nearly so sensitive as ir the usual factory tests.

The greater pari of the trouble in telephone mains can
be traced to low insulation, usually located in splices or

near perforations in the sheath. The old orthodox

method of cut-and-try is often used; this consists in

opening the line successively from splice to splice and
locating the trouble in a certain length. However, this

is only used when the insulation resistance is compara-
tively high, or when all the wires in the cable have the

same resistance, which two conditions prevent the usual

loop tests. Varley's loop test, which is employed to lo-

cate the place where a wire is grounded to a greater or

less extent against the sheath, is illustrated in Fig. 6.

Since the resistance of the ground introduces no error in

the work, but simply makes the galvanometer less sensi-

tive, this method may be very accurate when proper
precautions are taken.

In an aerial cable line, about seven miles loog, the

location of a partial ground was found by this method
where the resistance of the ground was over 300,000

ohms, while the best wire was only three megohms.
When the contact of the grounded wire is variable,

great care is necessary to avoid misleading results.

When two wires are crossed with a high resistance at

the point of contact. Varley's loop method may be used,

considering one of the wires as the ground and using an

extra wire for the clear side of the loop. Thus it may
be seen that with proper instruments and a little care

the location of any trouble usually met with is compara-
tively a simple matter.

New Book on Submarine Cables.

A work entitled "A Treatise on Submarine Telegraph

Cables; Their History, Construction and Working,"

has been prepared by Charles Bright, C. E., F. R. S. E.,

and will be published by Crosby, Lockwood & Son, 7

Stationers' Hall Court, London, provided that a suffi-

cient measure of support can be obtained beforehand.

The size of the proposed book is super royal octavo, and it

will contain about 600 pages, fully illustrated with draw-

ings and diagrams specially prepared for it. The price

to subscribers will be two guineas ($10.30), but after

publication the price to non-subscribers will be three

guineas.

Mr. Bright has been continuously occupied in subma-

rine cable work for over 15 years, so that he is amply

qualified from extended experience to deal with the sub-
ject from the practical point, while the papers of his

father, the late Sir Charles Bright, have provided him
with unequaled material for the historical section.

Mr. Bright's work contains a complete history of sub-

marine telegraphy, treating the subject from the finan-

cial and political as well as from the technical side;

it deals with the science and practice of cable laying and
working in all their engineering and electrical details,

including descriptions of the latest improvements in high

speed machine transmission. The subject of insulation

is dealt with exhaustively, and the methods of manufac-"

ture in producing gutta-percha and india-rubber covered
cores are completely-described. A valuable feature of the

book, too, is the section devoted to patents, in which all

master patents are described fully and categorically.

Thebook is one, in short, that an electrical library will

scarcely be complete without, while it will specially ap-

peal to the specialist in telegraphy, telephony and insu-

lated wires.

New Steel Arch Bridge for Trolley Line
Across the Niagara Gorge.

By Orrin E. Dunlap.

There is now in course of construction across the

Niagara gorge at Niagara Falls a new steel arch bridge

which will afford the first trolley car connection between

in the illustration. The work of placing the steel was
started on both sides of the river, and day after day the
structure has grown toward the center until within a few
days now the two sections will meet over midstream and
the arch proper be sprung. This stage is expected to be
reached early in this month.

When it is completed the new arch will compare
most favorably with the bridges of its class in this coun-
try or Europe. The arch will have a span of 550 feet

between the end piers, and trussed spans 115 feet in

length will connect it with the cliff on each side of the
river. The main span is formed by an arch with hori-

zontal upper chords. On the New York state side the
bedplates of the arch rest on abutments built on the
Clinton limestone. On the Canadian side of the river

the abutments rest on a concrete foundation. On both
sides of the river the abutments are situated about half

way up the slope between the water's edge and the top

of the high bank.

In order to provide facilities for steam and electric

railways, carriages, etc., the arch will have two floors

or decks. The upper floor will be devoted to steam
railroad facilities and the lower floor to trolley tracks,

carriageways, walks, etc. No other bridge across the

gorge at Niagara has room for trolley tracks, and it is

highly probable that the first trolley car to pass from
the United States into the Dominion of Canada on its

own wheels and by its own power will cross the grand

NEW STEEL ARCH BRIDGE FOR TROLLEY LINE ACROSS THE NIAGARA GORGE

the Dominion of Canada and the United States. The
erection of the bridge is attracting much attention, not

alone because of the dangerous nature of the locality,

but also from the fact that is being built to replace the

old railway suspension bridge and right on the site

thereof. All-who have ever traveled to or from Niagara

over the Grand Trunk railway will recall the suspension

bridge on which the crossing of the gorge was made at

the whirlpool rapids. It is this structure that is to give

way to the new arch, and the illustration in connection

with this article well portrays how the arch is being

built beneath and at the sides of the suspension bridge,

and this while the latter is in constant use by railway

trains, carriages and pedestrians. Of itself the erection

of a great steel arch across such a chasm as the Niagara

gorge is a difficult task, but to place it on the site of a

bridge of a different pattern in constant service adds

materially to the difficulties of the undertaking. It is

a work that calls for no small amount of engineering

ability. The engineer in charge is L. L. Buck, who is

thoroughly familiar with the locality. The first bridge

on this site was commenced in 1S4S and completed in

1S55. This structure was of wood, the towers being of

stone. In 1880, under Mr. Buck's supervision, the

superstructure was changed to sieel, and in 1S86 the

stone towers were renewed in steel. All this was ac-

complished without any interruption to travel.

Preparatory to the erection -of the new arch, great

structures of false work were built out from the cliffs on

each side of the river to a point where the abutments

were located. One end of this false work is to be seen

new arch. The fact is that the electrical era has been a

great incentive to the construction of the arch with trolley

car facilities, for the possibilities of a belt line about

the gorge, or at least a portion of it, are plainly recognized

by the men interested in the trolley lines on both sides

of the river, who would probably enjoy an exchange of

.•business.

The contract for the erection of the bridge is in the

hands of the Pennsylvania Steel company, and, consid-

ering the difficult nature of the task, the season of the

year and the dangerous point of operations, it has

made most rapid headway, and this without a single life

having been lost. While the arch will be sprung in

April, the bridge will not be completed until June or

July. It has been figured out that the arch will contain

5,560,000 pounds of steel plates and angles in the form

ofcolumns, plate girders, braces, etc.; 218,000 pounds

of steel castings; 182,143 pounds of steel eye-bars and

pins, and all of 30,000 pounds of wrought iron rods and

turnbuckles. In its completed state the arch is ex-

pected to carry an exceedingly heavy load both on the

upper and lower decks. The present railway suspen-

sion bridge will be taken down, and thus will disappear

one of the oldest landmarks on the Niagara frontier.

The Italian ambassador to the United States has in-

formed the State Department at Washington that an in-

ternational exhibition will be held in Turin, Italy, in

1898. Exhibitors from all countries will be admitted to

the special department of electricity, which will be
divided into eleven classes, embracing everything par-
taining to electrical theory and practice.
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The professional agitator is a dangerous man in any

community, no matter in what walk of life he may be

found. His influence is pernicious. He is constantly

stirring up strife, endeavoring to corrupt the public

mind and inflame public anger against property, law

and order, cultivating a spirit of discontent and inciting

his followers to deeds of violence and disorder. He ap-

peals to passion and prejudice against constituted au-

thority and he attacks all that gives strength, security

and moral stability to society. If he is honest in his

belief that he can accomplish reforms by such methods
he is all the more dangerous, as he may attempt to put
his theories into practice and thereby do positive harm.
Then he should be locked up in a mad-house. But
there are probably few such agitators. There is abun-
dant evidence that their preaching is for effect and that

there is no greater danger than that they may secure

political advancement through such practices. But
there are despicable wretches who have been known to

organize strikes, incite their followers to riot and blood-

shed, and then betray them, or at least attempt to sell

them out. An instance of this kind was revealed in

Philadelphia last week, when the management of the

Union Traction company exposed two labor leaders who
had gained the confidence of their associates for the

purpose of betraying them. What is to be said of such

degraded creatures? And what of the poor deluded

dupes who follow them blindly despite repeated warn-

ings?

The growing importance of the electrical interests has

attracted the attention of these agitators to this field.

There are many organizations among street railway

men, electric light men and construction men in all de-

partments, and like all other organizations of their kind

there are different classes. Some are formed for the

purpose of improving the condition of the electrical

workers who comprise the members, while others are

seemingly devoted to the advancement and enrichment

of a few professional agitators, like those exposed in

Philadelphia last week.. Altogether, it must be admitted

that the labor question is assuming a serious aspect in

electrical enterprises.

An interesting story comes from a California town

where, according to a local paper, nearly all the bells in

the place have been on a spree for two days. "Whether

it just happened so, or if the electricity in tbe air is the

cause, is a question," says our informant. During

a little thunder-storm to which the town was treated

the big bell at the fire department would tap with

every flash of lightning. Again, a bell that for twenty

years had not struck the hour at the clock build-

ing attempted to revive memories of the past, and

lolled off n solemn strokes. People who heard it thought

the veteran clock had begun its rounds again, but they

were disappointed. Still another incident is recorded:

"The chimes at the Fithian tower continued to ring af-

ter the hour had struck, and, as in the case of the town

clock, no reason can be given."

Although convicts in many state prisons are per-

mitted to raise beards as a reward for good behavior, the

employes of a street railway company at Reading, Pa.,

are forbidden to wear either mustache or beard. It is

generally conceded that street railway corporations have

the right to select a suitable uniform for employes, and

a regulation of this sort is entirely consistent, as these

positions are in a sense in the public service. But the

arbitrary action of the petty tyrant at Reading is not of

this kind. It is highly offensive to the honest, self-respect-

ing and intelligent workingmen at whom it is directed.

Doubtless it will be resented by the indignant em-

ployes, and public sentiment will support their protest.

Only one course is open for the company if it desires to

retain the respect of the community. The offensive

order should be repudiated publicly and the officer re-

sponsible for it should be instantly dismissed.

In securing the exclusive right to the serial publica-

tion of the lectures delivered last month at the Univer-

sity of Nebraska by Bion J. Arnold, the Western
Electrician feels that it is providing for its readers

during the next three months a feature of assured excel-

lence. As a student, Mr. Arnold is close, careful, per-

sistent, yet enthusiastic withal; as an engineer he is

practical, cautious, yet quick to adapt himself to existing

conditions, and eager to secure the best result without

dogmatic adhesion to any pet theory. He seems to bal-

ance well theory and practice and has been successful

in accomplishment. Devoting especial attention to

power station work, he is well qualified to speak on the

"Design and Construction of Electric Power Plants,"

which is the subject of his series of lectures.

The first lecture, which appears in this issue, some-

what abridged, shows with what thoroughness Mr,

Arnold approaches his subject. It is general and pre-

liminary, surveying all possible sources of energy that

may serve for use in the production of electricity. The
energy of the rotation of the earth and the internal heat

of the earth are mentioned, but it is to the heat of the

sun that we must ascribe all practical work. Under this

head animal power, water power and the force of wind

and wave are considered. The earth's magnetism and

primary batteries are touched upon, and then consider-

able attention is paid to that fascinating subject—the

direct conversion of chemical energy into electrical en-

ergy. This is considered under three heads, and then

the thermal methods of producing electrical energy are

taken up. In this class the sub-divisions are thermo-

electric generators, therrao-magnetic generators and

thermo-dynamic generators. It is under the last named
heading, of course, that the lecturer considers gas en-

gines, hot-air engines, and, last of all, the steam engine.

Here, then, we arrive, by a process of selection, at the

source of energy utilized in nine-tenths of the power

plants of the country, and which, in its various trans-

formations, modifications and applications, will be con-

sidered in the succeeding lectures.

The next lecture relates to the relative losses in the

different parts of the power station and to the cost of

producing power. It will be of interest and value to all

interested in the production and application of elec-

tricity, either theoretically or practically; and the same
may be said with confidence of all the lectures to follow.

Insurance interests as related to electrical construc-

tion work are identical with those of owners of central

stations and isolated plants, but very often a different

view of the situation is taken. The insurance men in

many localities have come to look upon the electrical in-

dustry with distrust and suspicion, and on the part of

the electrical interests there is a tendency to regard the

insurance people as a class of busybodies, given to med-

dling where they are wholly incompetent to judge of the

merits of the situation, even if there was an inclination

on their part to deal fairly, which is denied by many
electrical men. Thus, it will be seen, two important in-

terests which have much in common and which should

be working in harmony for the betterment of conditions,

and thereby raising standards of practice, have greatly

retarded progress because of their attitude toward each

other. Every candid observer must admit that there has

been cause for complaint on both sides. In the early

days there was no uniformity of practice and much of

the best construction work that was then done would not

be tolerated now. As. a result there were accidents and

fires, and it soon became the custom to attribute every

fire in a building containing electric wires to this new
agent, which, it must be admitted, was imperfectly un-

derstood even by those who were handling it. The under-

writers, unfortunately, resorted to very arbitrary meth-

ods and enacted rules that were in many particulars ab-

surd and often extremely burdensome. Compliance with

these regulations was exacted as a condition of securing

insurance. It was but natural that men with such scant

information at their command as the underwriters had

upon the questions of electrical construction which they

presumed to pass upon, should make mistakes and that

some of the blunders should be serious and far-reaching.

Their lack of technical knowledge several times be-

trayed them into taking action that more extensive ex-

perience and riper judgment would have prevented.

Probably tbe greatest blunder, and certainly the one

that did more to bring their decisions into general con-

tempt, was their action upon underwriters' wire. They
have not yet lived down the effect of that decision. But

it would be unjust to-day to measure the influence of

the underwriters' upon the electrical interests by any

such standard. The restrictions of the insurance com-

panies have doubtless stimulated the electrical interests

and made improvements imperative, while otherwise

they might have passed through a much slower process

of development. A more intimate relationship be-

tween the electrical and insurance people has naturally

modified the opinions of both, and a better understand-

ing exists to-day because of their experience. Yet there

is much to be done in the way of removing prejudice

and overcoming the feeling of distrust that was handed

down from the early days of the industry. Unquestion-

ably the best means of attaining this most desirable end

is by harmonious action and by a thorough appreciation

of the efforts of both parties to improve existing con-

ditions. The underwriters, on their part, have estab-

lished in Chicago a splendidly equipped laboratory for

the purpose of making tests and experiments with elec-

trical apparatus, fixtures, wires and general supplies.

It is in charge of a competent electrician, and the work

thus far accomplished is satisfactory to the trade and

creditable to the bureau. An idea of the scope of the

work which it has undertaken may be gained by perusal

of the leading article in this number. It is believed that

when the electrical interests generally recognize what

has already been accomplished in this line, the efforts

that are now being put forth and the policy of the under-

writers, they will readily co-operate and work in har-

mony for the best interests of the industry.
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Extravagance in City Electrical Depart-
ment.

Further examination of the records of the city elec-

trical department by a representative of the Chicago
Record exposes a condition of affairs that will probably

astonish the taxpayers of the city. The story of this

investigation and the disclosures is given in the Record
of March 29th and is here reproduced

:

Every engine house in the Chicago Fire Department
has an alarm outfit known as the "little joker" system.
The system was invented and patented by Prof. John P.
Barrett, superintendent of the city telegraph depart-
ment. Prof. Barrett has charge of the purchase of these
outfits as they are needed in the service. He buys them
from the Police Telephone St Signal company, a concern
which he organized and controlled for many years, and

"

which is now western agent for the Gamewell Fire
Alarm Telegraph company of New York.
The city pays the Police Telephone Sc Signal company

S325 for each engine-house joker outfit. For a smaller
outfit, used in the houses of Marshal Swenie and the
chiefs of battalions, it pays $125. This company, not
having a manufactory in this city, orders the instru-
ments in the outfit from the Western Electric company.
If Prof, Barrett dealt directly with the manufacturing
company, according to its published pricc-li^ts, he could
secure similar instruments, in their most expensive form,
for a total cost of $83.66 for the engine-house outfit, and
$37.90 for the marshal's outfit.

The Police Telephone & Signal company is the con-
cern which Prof. Barrett recently favored in letting

a contract for 75 fire-alarm boxes. He recommended
the purchase of their boxes at a cost of §100 each, and
rejected similar boxes, offered by the United States Fire
& Police Telegraph company for $45 each. An expert
commission of electricians examined two sample boxes
for the Record and pronounced them equal in point of
merit.

The favor shown this company by Prof. Barrett
in the purchase of joker outfits, fire and police boxes,
and other supplies for the fire and police alarm service,

gave it the largest account of any one firm with the de-
partment of city telegraph for the year 1S96. Last year
the city paid its vouchers to the amount of $13,030.25.
A review of the electrical supply market during that

period shows that similar outfits and supplies ol the best
quality could have been purchased by Prof. Barrett
for $6,712.75. In 1S95 vouchers were paid amounting
to $14,830. Trade prices on purchases made were
$8,664. The total extra cost to the city for the two
years was $12,483.50.

On the last purchase of fire-alarm boxes, in January,
the city paid an additional price of $4, 125. Last Decem-
ber there was a similar purchase of fire boxes, with an
additional price of $4,125. Next to the fire and police

boxes the joksr outfits are the largest items on the bills

of the Police Telephone & Signal company. For nine
outfits the city paid $2,875. The cost, according to

market prices, might have been $793.
The use of the joker outfit in an engine house prevents

the giving of alarms unless the fire for which the alarm
was sent is in the company's district The fire-alarm

service was patented by Prof. Barrett in 1S76, and per-

fected in iSSS with the addition of the joker. The joker
outfit includes a single—pen, ink—writing register, a re-

lay, a sounder, a polarized relay, a telegraph key, a
switchboard for grounding, testing and cutting out five

circuits and two plain push-buttons for operating a

switch. The outfit is mounted on "a heavy oak board,
and is equipped with a telephone. Some of the outfits

"have a small tap bell.

Of this outfit the Western Electric company furnishes
the Police Telephone & Signal .company with the reg-

ister, relay, polarized relay, sounder and key. The out-

fit is sent to the city repair-shops, and there the tele-

phone is attached. The Gamewell agents, however, in-

sert the item " telephone board" in their bills. The tel-

ephone itself is rented from the Chicago Telephone-com-
pany.
The catalogue of the Western Electric company lists

their standard single-pen ink-writing register at a net

price of $40.50 to the trade. This is not the identical

register used by the city, but is the highest-priced

standard single;pen register sold by the company, and is

recommended for fire-alarm service. The highest-

priced telegraph key similar to the one used by the city

is sold for Si. 50. The highest-priced similar sounder is

sold for"S2.io. The highest-priced similar relay is sold

for $4.10.

Push-buttons similar to those used are worth $1.16 a

pair. A five-line switchboard is sold by the Western
Electric company for 59.30. The polarized relay used

is sold exclusively through the Western Union company.
For this the Police Telephone & Signal company
charges $25. It has been quoted to firms for Sir, but in

the estimate of the Record the price of S25 is used. The
marshal's joker outfit has no register, plain relay nor
push-buttons.
The aggregate cost of the instruments in the engine-

house joker outfit is thus seen to be to the trade $83.66.

An allowance of about S5 being made for the boards on
which it is mounted, the cost would approximate $Sg to

the trade, against $325 to the city. The instruments in

the marshal's joker are worth $37.90, a similar addition

for boards bringing the cost to $43 to the trade, against

$125 to the city.

Other charges on the bills of the Police Telephone &
Signal company are much higher than trade prices.

Fire-alarm box-locks are billed at $4 apiece. The United
States company lists the same lock at $2.50. Cut box-

door keys are billed at 10 cents each. Similar keys can
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be bought in the city for five cents. Dry battery cells
are charged at 75 cents each, while the batteries pur-
chased of the Western Electric company cost 45 cents.
The following comparison of trade or bid prices and

city prices shows the extra cost to the city on goods
purchased of this company, the items being copied from
the bills of the company in the fire marshal's office Feb-
ruary, 1S96:

6 fire-alarm box locks, S4

MAY, 1S96.

i private joker outfit, with No. 21 marshal's
telephone board.

1 new-style chemical register

JULY, 1896.

1 improved engine-house joker outfit, with
No. 1 telephone board .

1 improved engine-house joker outfit, with
No. 1 telephone board

1 improved engine-house joker outfit, with
No. 1 telephone board

SEPTEMBER. 1S96.

15 fire-alarm box doors, S2.50
1,000 cut fire-alarm keys, .10

25 police signal-box verge wheels, S2
25 police signal-box verges, Si. 75
1 central office inking register

OCTOBER, 1896.

1 improved private joker outfit, complete. ..

1 improved engine-house joker outfit, com-
plete, with No. 1 telephone board

2 improved private joker outfits
1 chemical register
1 joker relay K. O. B

NOVEMBER, 1896.

1 chemical register

DECEMBER, 1 896.

1 improved joker outfit, complete, with No.
1 telephone board

100 cells dry battery, .75

75 fire-alarm boxes, Sico 7.500
25 police telephone signal boxes, S75 1.875
2 improved jokers, No. 1 board, S325 650

Cost
to city.

$24.00

Trade
price.
S15.00

125.00
125.00

43.00
125.00

325.00 89.00

325-00 89.00

325-00 89.00

37-50
100.00
50.00
43-75
150.00

37-5o
50.00
50.00

43-75
40.50

125.00

325-00
250.00
125.00
25.00

89.00
45.00

3.375-00
1,875.00
178.00

Totals 513,030. 25 S6.712.75

Extra cost

Following is the account for 1895:
February 13— 1 private joker outfit Si 25
July 23— 1 N. S. chemical register 100
August 31— 1 improved private joker 125
November 14—100 cells. Monitor dry battery 75
November 14—2 engine-house jokers 650
November 14— 1 verge wheel 5
December 26—100 F. A. signal boxes 10,000
December 26—50 police signal boxes 3.750.

£6,317-50

$43.00
100.00
43-oo

45 .00

178.00
5.00

4,500.00
3,750.oo

Totals 514,830. 00 $8,664.00

Extra cost.

.

56, 166. 00

Another Pacific Cable Bill.

Senator Gray of Delaware has introduced a bill "To
rerevive and amend and extend the act of Congress of

August 15, 1S76, to encourage and promote telegraphic

communications between America and Asia, across the

Pacific Ocean, from the western shores of the United

States to the Hawaiian Islands, to Japan and China."

Attention is directed to the fact that on the day men-

tioned Congress passed an act granting to Celso Caesar

and his associates the right to construct, maintain and

operate a submarine cable system on the Pacific coast of

the United States to connect the American and Asiastic

coasts by telegraph. Many of those engaged in that pro-

ject are now dead or unable to proceed with the enter-

prise, and it is accordingly proposed to transfer these

privileges to C. C. Moreno and his associates, provided

they shall begin construction work within three years.

It is provided by the bill that the government of the

United States shall be entitled to exercise and enjoy

similar privileges with regard to the control and use of

the cable that may, by law, agreement, or otherwise,

be exercised and enjoyed by any foreign government.

Citizens of the United States shall enjoy the same priv-

ileges as to the payment of rates for the transmission of

messages as are enjoyed by the citizens of the most

favored nations. The transmission of dispatches shall

be made in the following order: Dispatches of state,

under such regulations as may be agreed upon by the

governments interested; dispatches on telegraphic serv-

ice, and private dispatches. The lines of cables shall

be kept open to the public for the daily transmission of

market and commercial reports and intelligence, and

all messages, dispatches and communications shall be

forwarded in the order in which they are received,

except as provided. Before extending aod estab-

lishing any line or lines or cable or cables in or over

any waters, reefs, islands, shores, and lands within the

jurisdiction of the United States a written acceptance of

the terms and conditions imposed by the act shall be

filed in the office of the secretary of state by C. C. Mor-

eno and his associates.

The bill was referred to the committee on foreign

relations.

29*

Mr. Arnold's Lectures at the University
of Nebraska.

Much interest was aroused in the city of Lincoln,
Nebraska, by the course of lectures on "Design and
Construction of Electric Power Plants" delivered be-

fore the Department of Elec-

trical and Steam Engineering

of the University of Nebraska

by B. J. Arnold of Chicago on

March 15th to 19th inclusive.

The lectures of the series were
delivered in the physics lecture

room of the university and
were illustrated by lantern-

slide pictures and drawings.

The attendance was large, in-

cluding many of the officers

and professors of the un i
-

versity and not a few engi-

neers outside of Prof. Owens'
department, and the interest seemed to steadily increase

as the course progressed. Friends of the university felt

a- particular gratification and pride in Mr. Arnold's ap-

pearance as a successful engineer and lecturer, as he was

a student in the same institution some 18 years ago. The
newspapers gave daily reports of the lectures, which, they

said, were highly appreciated. Mr. Arnold was the

recipient of flattering social attentions, and on the last

evening of his stay was tendered two receptions—one by
the Delta Tau Delta fraternity, the lecturer's college

society, and the other by the Electrical Engineering

society of the university.

By an especial arrangement with the author, the

Western Electrician has secured the exclusive right

to the publication of these lectures. A comprehen-

sive abstract of the first one, "Possible Sources of

Energy,'" is given in this issue, and the other ten will

follow at frequent intervals. The titles of the succeeding

lectures are as follows:

2. Cost of the Production of Power.
3. Boilers and Accessories.

4. Water Supply Pumps, Condensers, Heaters, Econ-
omizers, etc.

5. Engines.
6. Piping.

7. Connections between Engines and Generators.
8. Generators and Switchboard.
9. Storage Battery Auxiliaries.

10. Preliminary Determinations.
n. Buildings and General Arrangements.

Electric Power for the Suburban Serv-
ice of the Illinois Central.

At a meeting of the directors of the Illinois Central

Railroad company last week it was decided to electri-

cally equip that portion of the road used for suburban

service between Randolph and Sixty-seventh streets in

Chicago. The distance between these points is nearly

nine miles, and the company handles a very heavy sub-

urban business in this district, as the road serves the

best residence portions of the South Side. Many steam

locomotives are used for the service; and the change,

which has been long in contemplation, is made to secure

economy in labor and fuel. John F. Wallace, the chief

engineer for the company, has the matter in charge, and

he will issue specifications and receive bids. Mr. Wal-
lace has made a study of electric traction—-especially its

adaptability to the conditions existing in the present

practice of steam railroad companies—and he is well

fitted for the task in hand.

The power house will be located on one of several

available sites. belonging to the company along the line

of the road, and it is not decided whether overhead trol-

ley wires or surface contact rails will be used to dis-

tribute the current. The latter might easily be em-

ployed, with proper precautions at a few crossings, as

the company's right of way is so located and hedged in

(partially elevated, also) that there should be little dan-

ger from shock to men or beasts. It is said that three-

car trains tud at very frequent intervals will constitute

the train service, The service will be entirely distinct

from the operation of the steam-car trains and will con-

stitute a department by itself. Work is to be begun as

soon as possible.

J.
F. Patton,

J.
W. Peery, J. A. Tipton and others

have incorporated the Albany Telephone company at

Albany, Mo.

Biloxi, Miss., a town situated on an arm of the Gulf
of Mexico, and noted for its fish and oyster packing in-

dustry, is perhaps the largest place in the United States

without the benefits of telephonic communication. This
is to be speedily remedied, however, by the People's

Telephone company, which has been organized to do
business in Biloxi, and which has contracted with the

D. A. Kusel Telephone Manufacturing company for a

complete exchange outfit, including a switchboard of ca-

pacity for 200 instruments
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Texas Street Railway Association.

The Texas Street Railway association convened in

Austin, Tex., March 17th, and its deliberations occupied

two days. There were represented the Laredo Electric

& Railway company, the Austin Dam & Suburban Rail-

way company, the Austin Rapid Transit Railway com-

pany, the Elm Street line of Dallas, the Dallas Rapid

Transit company, the Fort Worth City Railway com-

pany, Houston City Electric Street Railway company,

the San Antonio Street Railway company and the San

Antonio Edison company.

The meeting was calltd to order by Carl F. Drake,

vice-president of the association, who spoke feelingly of

the loss of the organization and the community in the

death of Colonel Sinclair, the president of the associa-

tion. He then introduced Mayor Hancock of Austin,

who made a brief address welcoming the delegates.

The first order of business was the appointment of

committees. The chairman made the following an-

nouncements:

Resolutions: C. B. Hendricks, Fort Worth, chair-

man; H. C.Chase, Houston, and J. D. Chiles, Austin.

Constitution and By-laws: H. C. Chase, Austin,

chairman; C. F. Yaeger, Laredo, and C. L. Wakefield,

Dallas.

Topics for Next Meeting: George D. Hartson, Dal-

las, chairman. R. S. Wakefield and D. D. Willis, San

Antonio.
Membership: A. H. Hayward, Houston, chairman;

D. D. Willis and B. H. Hammond. San Antonio; Henry
Garrett, Dallas; J. K. Urie, Galveston.

Legislation: F E. Scovill, Austin, chairman; I. H.

Evans, Austin; W. H. Weiss, San Antonio; Julius

Runge, Galveston; C. L. Wakefield, Dallas.

The last three named committees were made perma-

nent.

The association then took up the discussion of the

subject of "Uniform Rate of Wages and Number of

Hours Worked." It was developed that in the main

i2fi cents per hour was paid. Several roads had the

thres m^n to two-car swing system. A few had long-

hour days, with third or fifth day off; in the latter case

the wages were from S40 to S55 per month. There

seemed to be no uniformity as to the number of men

worked in barn or repair shops. A discussion followed

on the life of pinions and gears. The next question was

"Legislation, State and Municipal." The question of

passes was also considered. City officials, newspapers,

policemen and firemen seemed to be the chief bene-

ficiaries.

The committee on topics for the next meeting re-

ported the following subjects for discussion:

Power Construction.

Overhead Constraction.

Construction and Maintenance of Car Bodies.

Brakes.
Discipline of Employes.
Rail Joints.

Methods of Increasing Traffic.

On recommendation of the committee the list was left

open.

Papers were read on the following topics:

"Accidents, Their Liability and How to Prevent,' by
R. S. Wakefield, San Antonio.

"Amusements," by J. K. Urie, Galveston.

"How to Obviate Public Prejudice Against Corpora-
tions," by George B. Hendricks, Fort Worth.

A general discussion of the following subjects was

held: How to Make Street Railway Employes Honest;

Repair Shop; Single and Double Tracks. The joint oc-

cupation of track, which is the subject of a bill before

the Legislature, was discussed several times.

Carl F.Drake was elected president for the year 1S97-

1898, A. H. Hayward vice-president, andC. L. Wake-

field secretary.

The next place of meeting will be San Antonio.

ingly, nothing can be done which the Bell company does
not sanction. There are about 700,000 telephones in

use in this country, with about 500, 000 miles of wire and
about 300,000 stations. The territory east of Milwau-
kee and north of the Ohio river is pretty well covered
by the long-distance telephone service, which is oper-
ated by a sub-company of the Bell company, known as

the American Telephone Sc Telegraph company.

J. P. Morgan, the Telephone and the
Telegraph.

J. Pierpont Morgan sailed for Europe on March
24th. In mentioning the departure of the eminent
financier and his probable participation in the negotia-

tions for the refunding of the New York Central bonds
of foreign holders, the ATeiv York Tribune says:

Mr. Morgan's foreign trip may also have an important
relation to the future of the American Bell Telephone
company. It has been reported that he recently ac-
quired a large block of the company's stock. The rumor
was current again yesterday that the Bell company was
going generally into the telegraph business. There
would seem to be much significance in the fact that the
New England Telephone & Telegraph company, the
largest of the Bell sub companies, has already gone
into the telegraph business, and provides message blanks
similar to those of the Western Union and Postal tele-
graph companies It is fair to assume that other Bell
sub-companies will follow suit. Tne Bell owns a ma-
jority of the stock of the sub-companies, and, accord-

Lara C. Baker.

By the death of Lara C. Baker on March 25th at his

home in St. Louis another of the war-time figures in

American telegraphy has passed away. Mr. Baker was

55 years of age and for a number of years had been

superintendent of the southwestern district of the West-

ern Union Telegraph company, with headquarters in St.

Louis. His death was comparatively sudden and the

announcement came unexpectedly to. many of his

friends, although it is stated that Mr. Baker fainted on

the street a few weeks ago. The deceased was married

and left a large family. The funeral services were held

on Sunday, March 28th, in Christ church, Little Rock,

Ark. Many prominent Western Union men were in at-

tendance, including Col. R. C. Clowry, general superin-

tendent; C. H. Summers, electrician, and F. H, Tnbbs,

district superintendent, of Chicago; John F. Wallick,

district superintendent, at Indianapolis; T. P. Cook,

assistant district superintendent at Dallas, Tex.; R. H.

Bohle, manager, and G. J.
Frankel, chief clerk, St.

Louis.

As a boy, L. C Baker entered the telegraph business

LARA C. BAKER.

in 1S55 or 1S56. He was a Southerner, born in Ala-

bama, and the South or Southwest was always the scene

of his efforts. He was a step-son of John Van Hcrne, and

started in under the tutelage of that veteran in the tele-

graph-c service. The line construction in the South in

those days was of the crudest description, the iron wire

being supported on trees for much of the distance.

Young Baker served his " 'prentice hand" at a small sta-

tion in the woods; and Reid, in his book, says that the

boy "learned to climb like a squirrel, and make good

joints." After a few years' experience of this sort the

young operator was promoted to a more responsible po-

sition in the office at Memphis, and in 1S60 he again

transferred the scene of his operations to Arkansas, ac-

cepting the management of the office at the southern

terminus of the first telegraph line in that state. When
the line was completed to Little Rock, Mr. Baker was
put in charge of the office in that city, and for 12 years

thereafter, with considerable absences, he made Little

Rock his home, whether connected with the Arkansas

Telegraph company, the Confederate government, the

Southwestern Telegraph company or the Western Union
company, as he successively was.

During the war Mr. Baker allied himself with the

Confederates, and he was virtually superintendent of

military telegraphs for the rebel forces in the Southwest.

Reid says: "In this service he had his opportunity. He
directed the building of about 1,500 miles of new war
lines, and cleaned the country of everything made of

zinc and the drug stores of bi-chromate of potash to

work his batteries. He tried his genius in the use of

iron castings and copperas for a battery when desperate

for material, but there seemed something wrong about

the compound, and the taste was bad. All this expe-

rience sharpened Mr. Baker's wits, which were normally

quick enough, and he has since ranked among the fore-

most of the active telegraph managers of the West."

Mr. Baker was in this service opposed to Col. R. C.

Clowry, then in charge of the United States military

telegraphs in the Southwest, and the two men grew to

respect and esteem each other, although espousing op-

posite sides of the national quarrel. Many were the

expedients—the ruses, sorties and stratagems—to acquire

and retain telegraph apparatus, which ranked in value

with quinine and good whisky. The adventurous ex-

ploits and humorous and pathetic incidents of this time

and period form several of the most interesting chapters

in the unwritten history of the operations of the military

telegraphers during the civil war.

In 1S66 Mr. Baker was again peacefully in charge of

the Little Rock district of ihe Southwestern Telegraph

company and Col. Clowry was district superintendent

for the Western Union at St. Louis. When the South-

western was absorbed by the Western Union the value

of Mr. Baker's services was recognized, and he was

made assistant district superintendent of the Western

Union at Little Rock. When, some 20 years ago. Col.

Clowry came to Chicago as general superintendent of

the western division of the Western Union territory. Mr.
Baker succeeded him as district superintendent at St.

Louis. This position he held until his death last week.

American Institute of Electrical Engi-
neers.

At the meeting of the Institute held at 12 West Thirty-

first street, New York, on March 24th, a paper was pre-

sented by Dr. Karl E. Guthe on "The Influence of Heat
Treatment Upon the Magnetic Properties of Hardened
Steel." In the absence of the author the paper was
read by Prof. H. S. Carhart of the University cf

Michigan, who took part in the discussion, together

with Dr. Pupin and Mr. Winand.

At the council meeting in the afternoon the following-

named associate members were elected: Ernest J.

Becbtel, Toledo, O.; Arthur Hillyer Ford, Madison,

Wis.; Herman L. Holbrow, New York city; William F.

Kelly, Fort Wayne, Ind.

It was decided to hold the general meeting of the

institute at Greenacre-on-the-Piscataqua, Eliot, Maine,

beginning Monday, July 26th. This date is the 50th

anniversary of the entrance of the late Prof. Moses Ger-

rish Farmer into the field of electricity, which became
his life work. Prof. Farmer was one of the charter

members of the Institute, and in consideration of his

high standing as an original investigator and inventor he

was elected an honorary member of the Institute, Oc-
tober 21, 1890. His home during the latter part of his

distinguished career was at Eliot, Maine, and he died at

Chicago May 25, 1893, where he had been engaged in the

preparation of his personal exhibit at the World's Fair.

The council nominees for the Institute election on

May iSth are as follows:

For president—Dr. Francis B. Crocker of New York
city.

For vice-presidents—Dr. A. E. Kennelly of Phila-
delphia, Pa.; Charles S. Bradley of New York city;

Professor Dugald C. Jackson of Madison, Wis.
For managers—Dr. Alexander Macfarlane of South

Bethlehem, Pa.; Gano S. Dunn of New York city:

W. F. C. Hanson of San Francisco, Cal.; Herbert
Laws Webb of New York city.

For treasurer—George A. Hamilton, New York city.

For secretary—Ralph W. Pope, New York city.

The officers whose terms have not expired are: Vice-

presidents, Charles P. Steinmetz of Schenectady, N. Y.

;

Professor Harris J. Ryan of Ithaca, N. Y.; Professor

Wilber M. Stine of Chicago, 111.; managers, Charles F.

Scott, Pittsburg; Bion
J. Arnold of Chicago; Carl Her-

ing of Philadelphia; Dr. Cary T. Hutchinson, John W.
Lieb, Jr., and F. A. Picknernell of New York city; Pro-

fessor William L. Puffer of Boston and L. B. Stillwell of

Niagara Falls.

Motor-driven Arc Dynamos.
In an elaborate article describing the great Duquesne

furnace plant of the Carnegie Steel company at Cochran,
Pa., the Iron Age devotes this paragraph to the electric
light and power plant: "The widespread use of electric
cranes and the lighting requirements call for an elabo-
rate electric plant, which is installed in [a building 50 by
191 feet.] The power house contains three 500 horse
power generators driven by a compound horizontal tan-
dem Buckeye engine with Blake condensers. The en-
gines have iS inch high pressure, 32^ inch low pres-
sure cylinders and 33 inch stroke, and run at a speed of
130 revolutions per minute. The generators are oper-
ated in parallel and supply power to the large number
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of direct current 220 volt motors used for power pur-

poses throughout the plant. Six direct constant current

60 light arc dynamos supply current to the arc lamps in

the various buildings and yards. These machines are

direct-connected to six 50 horse power Westinghouse
motors, which are operated by the generators. Each of

the six units of motor and arc machine are erected upon
a separate foundation. On a similar foundation is a 45
kilowatt alternating single-phase generator which is

also direct-connected to a motor and excited by current

from the large generator. This machine is used for sup-

plying current to about goo incandescent lamps. A 10

ton crane spans this building, the lower end of which is

utilized as a repair shop."

Exposure of Strike Leaders by Philadel-
phia Street Railway Company.

The employes of the street railway company at Phila-

delphia learned last weeek of the perfidy of their leaders

through a scheme of the company for exposing the

guilty men. Hiram Lutz was the labor agitator who

two years ago organized a strike of city passenger rail-

way employes in Philadelphia and provoked a riot. On

March 22d he was exposed in an attempt to sell out the

organization of street railway employes which he has

fostered during the past year. The treachery of him-

self and William H. Copeland, self-constituted leaders

in the new organization, was laid bare in the office of

Assistant General Manager Shauflerof the railroad com-

pany. A delegation of motormen and conductors, con-

cealed in an adjoining room, heard all of the proceed-

ings and burst in upon Lutz and Copeland in the midst

of their discussion with Mr. Shaufler, and it was with

difficulty that the enraged men could be restrained from

killing the agitators.

Lutz and Copeland have been engaged for several

months in attempting to organize the motormen and

conductors preparatory to another strike. Organiza-

tions have been started among the employes of different

divisions of the Union Traction company's system, and

a large number of discharged employes were enrolled.

At some of the depots, also, a small proportion of the

men at work have joined in the movement, althongh the

majority refused to have anything to do with it on ac-

count of Lutz's rabid leadership and of the feeling

against heedlessly stirring up more trouble. Inflam-

matory circulars have been distributed among the men,

and every means used to band them together to serve

the purposes of the leaders.

Lutz and Copeland called on Assistant General Man-

ager Shaufler and made a proposition to him to "sell

out" the organization they represented. Upon asking

them what binding assurance they would give that they

would be loyal to the company, they expressed their

willingness to put their propositions in writing. This

they did, and gave Mr. Shaufler the letter containing

their terms and signed with their names. Mr. Shaufler

then made an engagement with the two agitators "to

talk the thing over." They had given him the names of

about 20 of. the employes, who, they said, were leading

spirits in the new organization. Mr. Shaufler sent for

ten of these employes and showed them the signed

agreement of Lutz and Copeland, and then concealed

them in an office adjoining his own with the door open,

to hear everything that was said. The scene that fol-

lowed is described by one of the men

:

Lutz came into Mr. Shaufler's room alone. We heard

him tell Mr. Shaufler that if the company would give him
S15 a week he would be loyal to the company and ex-

pose all the workings of the organization. These were

the terms he stated in hiswritten agreement. He said

he was in a position to do the company good service,

and that the thing could be worked on the dead quiet.

We couldn't stand it any longer and we rushed in on

him.

Lutz was badly frightened when the men pounced

upon him. He was hustled out of Mr, Shaufler's office.

Lutz struggled and cried for mercy as the men took him

down stairs. At the foot of the steps detectives rescued

"Lutz and guarded him to the front door, where he es-

caped down Dauphin street. Copeland meantime had

been in an office in another part of the building. The

men promised not to make another scene, and Cope-

land was brought into the assistant general manager's

office and repeated his terms. He wanted $25 a week for

a year or $1, 000 cash. The men were called in for Cope-

land to face. Without attempting an explanation he

slunk out of the office.

Design and Construction of Electric
Power Plants.

[Continued from fage iS8.~\

and hence the theoretical efficiency is considerably less

than that of engines of the internal combustion type.

Hot air engines have been constructed by Ericsson,
Stirling and others, but this type has never been consid-
ered commercially practical for installations of any
magnitude, although it is not improbable that we may
see marked improvements in this direction in the near
future, for there is at present being experimented upon
in Philadelphia an engine which operates under ex-

tremely high temperatures—so high that the cylinder is

maintained at a red heat, which necessarily gives very
high initial temperatures. This means that if the
terminal temperatures can be exhausted low enough
the efficiency of this engine will be very high, for it

comes under tbe second law of thermo-dynamics, but
there has not been sufficient information published about
it to attempt to give a description of it.

Other Heat Engines.—From time to time engines
have been developed using ether, bisulphide of carbon
or some other volatile fluid as the working substance, and
there have been constructed "binary" heat engines;
that is, an engine with two working fluids, one of which
is generally water, the heat of condensation of

which is used to evaporate the more volatile fluid.

There is a very small possible increase in efficiency to be
hoped for in this direction, however.

The Steam Engine,—By far the greater part of

electrical energy produced to-day is generated through
the ageucy of the steam engine, but unfortunately it

falls under that same inexorable second law of thermo-
dynamics. Let us examine the formula for efficiency.

Tj —T.,
E =

1\
Suppose an engine working at 100 pounds pressure

(equivalent to y2 !/^ degrees Fahrenheit or j§&% de-

grees aDsolute) exhaust into the atmosphere or against a

back pressure of 14.7 pounds (equivalent to 213 degrees
Fahrenheit or 674 degrees absolute! then

788)4—674
E = = 14)2 per cent.

788%
This figure shows the maximum possible theoretical

efficiency, which, practically, would be materially reduced
by the friction of the moving parts, the losses by heat

radiation, cylinder condensation, etc.

It will be seen that any increase in the efficiency of

the steam engine must be made by increasing the steam
pressure and at the same time decreasing the back
pressure.

Tbe initial temperature of the steam is naturally lim-

ited by consideration of safety. The limit, or the greatest

possible pressure which it is practicable to build engines
and boilers to withstand, may be taken at 250 pounds,

which corresponds to 401 degrees Fahrenheit. To work
such pressure would, of course, require four or five

expansions. The temperature of water for condensation
cannot be below freezing, and practically a limit of 60

degrees Fahrenheit would be very low. Taking these

conditions as the greatest possible working limits of

temperature, we have the best possible theoretical effi-

ciency as follows:

(401+461)— {60+46-1 ) 341
E= =— =39J^ percent.

401+461 S62

If tbe pressure is less than 250 pounds the efficiencies

will be as follows:

Initial pressure in lbs. per sq. inch. . . 40 So 120 160 200

Highest ideal efficiency .. 284 .326 .350 .368 .381

But, of course, it is understood that these efficiencies

have not been attained in practice, and the figures will

only serve to show the limit of efficiency we may hope
for in the steam engine.

The thermal efficiency attained in practice by the

most modern steam engines is far below the theoretical

figures. Suppose we compare the amount of coal act-

ually required to produce a horse power hour with the

amount of coal theoretically required to do the same
amount of work, we shall gain some idea of how im-
perfect is our present system of electrical generation.

One horse power hour is equal to about 2,000,000 foot-

pounds, or an equivalent of about 1,500 heat units, or

the amount of energy produced by the combustion of

about one-fifth of a pound of good coal. The very best

results in coal consumption per horse power hour in the

most modern steam engine is about two pounds, or about
10 times the theoretical amount required. These figures

of course include the boiler or steam generator.

We have now compared somewhat carefully the rela-

tive merits and efficiencies of the different sources from
which we secure power, either in the form of electricity

direct or of mechanical rotative motion, and while the

gas engine promises the best, we are still compelled to

depend upon the steam engine, which has been shown
to be capable of utilizing but 2S to 38 per cent, of the

heat of the steam delivered to it. and at its best only 18

per cent, of the heat of the fuel burned under its boilers,

while in most cases this seldom exceeds 10 per cent.

Governmental Telegraph Bill,

A bill has been introduced in the Senate by Senator

Kyle to provide for a government telegraph system within

the United States, to be under the government of a

board consisting of the secretary of state, the secretary

of war and the postmaster-general, and shall consist of

four trunk lines connecting the northeastern, the north-

western, western and southwestern, and the southern

part of the United States with the city of Washington.

These trunk lines shall be connected with lines and of-

fices established at such cities, towns and other places

as shall be for the public interest for the time being; all

to be extended and increased as Congress may from time

to time provide. The bill further specifies that this

telegraph line shall be operated as a part of the posta.

system of the United States, and the rates shall

be established by the board already named. The bill

also provides that there shall be no discrimination in

the matter of charges and rates with the exception of

messages for the press, and in that case no publisher of

any one newspaper or combination of newspapers shall

be allowed better rates than any other.

It is provided that this government telegraph line

shall be constructed and kept in repair under the direc-

tion and superintendence of the secretary of war and

through the corps of engineers. The secretary of war

is authorized to acquire by purchase, subject to the ap-

proval of the president, the right of way for the con-

struction of this line, and he is also authorized to con-

struct or take and use all machinery, appliances, devices

and materials, including telegraph lines owned by per-

sons and corporations, whether patented or not, as shall

be deemed necessary for the establishment and opera-

tion of the lines; and in case the secretary cannot agree

with the owners as to the value of such property, the

owners shall be entitled to file a petition for just com-

pensation in the Court of Claims of the United States.

Clerks and other persons employed in the receiving,

transmitting and delivery of telegraph messages over

these lines shall be deemed officers and persons em-

ployed by the United States, and will be employed by

the postmaster-general.

The sum of $5, 000,000 is appropriated for the pur-

poses mentioned in this act for the fiscal year ending

June 30th.

The working and operation of these lines shall be un-

der the charge and direction of the postmaster-general

and a part of the postoffice establishment of the' United

States.

It is still further provided that nothing in this act

shall be construed to prohibit individuals or corpora-

tions from carrying on the business of operating tele-

graph lines.

At the third annual meeting of the Texas Gas & Elec-

tric Light association at San Antonio on April 19th, 20th

and 21st, J.
R. Cullinane of Denison will read a paper

on "Meter Rates versus Flat Rates." The committee

on exhibits, of which W. E. Holmes of Austin is chair-

man, is inviting displays of lighting apparatus, and
hopes to secure a good line of appliances.

A man in New York advertises that while electricity

may not have been the direct cause of Fitzsimmons
winning tbe recent prize-fight, "it cannot be denied that

it influenced the result to a large extent." This curious

claim is put forth on the strength of the statement that.

before leaving for Carson City, the pugilist "was treated

by electricity from a large static machine.'' This was
at once soothing and stimulating, it is claimed, and pre-

pared the fighter for the hard training he underwent sub-

sequently.

COMMUNICATION.
Litigation Over Car Heating Appara-

tus.

To the Editor of the Western Electrician:

With reference to your note in regard to "litigation

over car heating apparatus " in issue of March 27th, we
oeg to state that we fairly stated the case as it was and the

decision is of considerable importance. All that we said

that was positive and definite in the matter were quota-

tions from the judge's decision. We will be pleased to

enclose you copy of full text of his decision and call

your attention to the fact that he states that the particu-

lar form of indicator used by the Consolidated company
is not the same in any respect as that shown in the pat-

ent, nor is the arrangement of switches, heaters and in-

dicators similar, and he clearly states that the particular

form is not material, but the infringement consists in

using an indicator in combination with a number of cir-

cuits and electric heaters, said indicator to show the vari-

ations in heat made by the switch, and that any indi-

cator used for this purpose in this combination consti-

tutes an infringement. It is perfectly clear that where
it is desirable to control a number of circuits to regulate

the heat a single switch to produce _the result is most
desirable. Street car companies usually object to put-

ting in a switchboard with a number of switches for con-

trolling heaters, and where a single switch is used with-

out an indicator there is no means of knowing what heat

is being supplied. Now, as an indicator in this combi-
nation is an absolute essential where a single switch is

operated to produce the results, we feel sure that the ad-

vantage gained in the decision is very material.

The desirability of this method of operating car

heaters is apparent when it is understood that the Con
solidated company has made practically all its instal-

lations in that manner.
American Electric Heating Corporation,

Jas. I. Aver, General Manager.
Boston, March 26, 1897.

The Union Telephone company of Easton, Md., will

construct a line from St. Michael's to Royal Oak and
Easton.
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Apparatus of the Western Telephone
Construction Company.

Some of the recent forms of apparatus turned out by

the Western Telephone Construction company, Chi-

cago, are illustrated herewith.

Fig. i shows this company's Western Giant A tele-

phone, its standard exchange and long-distance instru-

ment. This instrument is finished in either oak or

walnut, and presents a very neat appearance. The re-

ceiver is of the bipolar type with a patented adjustment

which prevents the expansion or contraction due to heat

or cold from varying the distance between the dia-

phragm and the pole-pieces. The transmitter is of the

granular carbon type, and is provided with a mouthpiece

agitator, so that a simple turn of the mouthpiece will com-

pletely agitate the carbon granules, and thus avoid the

difficulties due to packing. The hook switch has been

recently remodeled and is platinum-pointed throughout.

The generator and call bell are of the latest design.

An automatic shunt-break mechanism closes alow resist-

ance path around the armature of the generator at all

times when it is at rest. Turning the crank of the gen-

erator opens this shunt and allows the current to pass

out over the line.

Figs. ' 2 and 3 show, respectively, the portable and

swinging arm desk sets of this company. These instru-

ments are each provided with a separate generator and

bell box which may be secured under the desk, or in

any convenient place within the reach of the user. The

portable set may be slid around upon the top of the

desk into any desired position, while the swinging arm

is secured firmly to the top of the desk, but may be

swung back out of the way, as desired. These instru-

ments are very efficient in operation, and excellent

taste is displayed in their design. Simplicity and ele-

gance characterizes their general make-up, and an ab-

sence of useless ornamentation is conspicuous.

Fig. 4 shows a 50-line lightning-arrester strip. This
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Telephone News from the Northwest.

[From the Minneapolis correspondent of the Western Elec-

trician.]

A telephone exchange is being put in at George, la.

The telephone line from Bathgate, N. D., to Pembina

has been completed. It is owned by Frank A. Willson.

It is to be extended to Grafton.

Dr. Albert Blocklinger of LaMotte, la ,
and others

April 3, 1897

ton, Tomah and other points, also La Valle and Reeds-

burg.

J.
E. Keelyn, of the Western Telephone Construction

company of Chicago, is again in the Twin Cities with a

project for independent telephone exchanges for each.

The proposed exchanges are to connect with the Western

Electric Telephone system which covers northern

Iowa pretty thoroughly, the Union Electric Telephone

FIG. 3. APPARATUS OF THE WESTERN

propose to make telephone connection from La Motte

east for the benefit of farmers. It is to be free.

The Jefferson Telephone company of Jefferson, la
,

will extend its system through Sac county, la., to con-

nect with the Independent company at Sioux City.

The Iowa Telephone company will put in an exchange

at Monticello, la.

The Werner & Dwelle Telephone company is arrang-

ing to put in a 75 drop board and exchange at Lake

City, Minn.

The Marshall Telephone company of Marshalltown,

la., has 376 subscribers and is considering a larger switch-

TELEPHONE CONSTRUCTION COMPANY.

company of Waucoma, la., and others, giving extensive

long-distance connection with Southern Minnesota and

Iowa towns. A line to Duluth is promised soon after

the Twin City exchanges are completed. Following the

project of Mr. Keelyn- comes one which proposes to in-

stall the automatic instrument made by the Drawbaugh
Telephone & Electric Appliance company. This com-

pany proposes a central exchange midway between

Minneapolis and St. Paul to answer for both towns.

The Iowa Telephone association will meet at Cedar

Rapids, la., this summer, probably in June. Arrange-

ments will then be completed for connecting all the

independent telephone companies of the

state. Preliminary steps to that end were

arranged at the late meeting in Des Moines.

A company is proposed at Des Moines,

la., to build long-distance telephone lines

to connect with the new Mutual Tele-

phone company, whose exchange is now
being constructed.

FIGS. I, 2 AND 4. APPARATUS OF THE WESTERN TELEPHONE CONSTRUCTION COMPANY.

apparatus provides a fusible cut-out for each line, as

well as a means for conducting charges of high potential

harmlessly to ground.

This company reports a large increase in business,

and is at present making arrangements for trebling its

available manufacturing facilities. Its telephone in-

struments speak for themselves.

The Iowa Telephone company is preparing to install
selective party-line service at Ottumwa, la.

board. The present one's capacity is 400, which was
thought to be amply large when put in, less than a year

ago.

The Western Electric Telephone company has been

incorporated at Sioux Falls, S. D., byT. A. Potts and
F. A Way of Britt, la.; S. T. Way of Wesley, la.;

Fred Dunn, Canton, S. D., and Charles E. Hill of Val-

ley Springs, S. D.

The LaCrosse & Southwestern Telephone company of

La Crosse, Wis., is preparing to extend its line to Maus-

Street Railway Accountants.
The meeting for the organization of the

Street Railway Accountants' association

of America was held at the Hollenden,

Cleveland, O., March 23d and 24th. The
meeting was called to order by H. H.
Windsor of Chicago; Morris W. Hall of

Camden, N. J., was elected temporary

chairman, and W. B. Brockway of Toledo,

O., temporary secretary. Committees on

organization and nomination of officers

were appointed.

The following-named gentlemen -were

present:

Frank R. Greene, secretary, Chicago
City Railway company; Morris W. Hall,

secretary, Camden & Suburban Railway
company, Camden, N. J.; W. W. Herrick,
adjuster. Cleveland Electric Railway com-
pany, Cleveland, O.; A. F. Walker, ac-

countant, Allen town. & Lehigh Valley
Traction company, Allentown, Pa ; William
F. Ham, secretary, Nassau Electric rail-

road, Brooklyn, N. Y. ; D. A. Keister, audi-
tor, Marion City Railway company, Mar-

ti* [** ' on
'
Ind

;
W B. Brockway, auditor, Toledo,

Bowling Green & Fremont Railway com-
pany, Toledo, O.; F. S. Borton, secretary,

Cleveland, Painesville & Eastern Railroad
company, Cleveland; Charles L. Wight,
auditor, Toledo Traction company, Toledo,
O.; J F. Calderwood, auditor, Twin City
Rapid Transit company, Minneapolis and
Si. Paul, Minn. : F. T. Porneroy, gen-
eral manager and treasurer, Cleveland,

Ml/-*- \i*. Berea & Elyria Railway company, Cleve-.

and; F. E. Smith, auditor, Lynn & Bos-
on Railroad company, Lynn, Mass.; H.

J.
Davies, assistant secretary and treas-

urer, Cleveland Electric Railway company, Cleve-
land; E. S. Doud, secretary, Lehigh Traction company,
Hazelton, Pa.; H. C. Mcjilton, secretary, Baltimore
Traction company, Baltimore, Md.; H. L. Wilson,
auditor, West End Street Railway company, Boston,
Mass.; W. G McDole, auditor, Cleveland Electric Rail-

way company, Cleveland; William R. Avery, auditor,

Cincinnati Street Railway company, Cincinnati, O.

;

W. S. Dimmock, general superintendent, Omaha &
Council Bluffs Railway company, Council Bluffs, Iowa;
P. V. Burington, auditor, Columbus Street Railway
company, Columbus, O.; John Erhardt, assistant secre-
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tary, Cleveland City Railway company, Cleveland; E.
R. L. Tighe, accountant, Brooklyn Rapid Transit com-
pany, Brooklyn. N. Y.; W. G. Ross, comptroller, Mon-
treal Street Railway company, Montreal, Canada; A. L.
Linn, Jr., bookkeeper, Cleveland Electric Railway com-
pany. Cleveland; J. M. Smith, comptroller, Toronto
Railway company, Toronto, Ontario; Dana Stevens,
accountant, Eckington & Soldiers' Home Railway com-
pany, Washington. D. C; C. E. Reavis, secretary,

Augusta Railway & Electric company, Augusta, Ga.;
E. D. Hibbs, auditor, Consolidated Traction company,
Jersey City, N. J.; Walter M. Barnaby, chief account-
ant, Brooklyn Heights Railroad company, Brooklyn, N.
Y. ; C. N. Duffy, secretary and treasurer, Citizens' Rail-

way company, Si. Louis, Mo. ; Robert V. McCullough,
cashier, Southern Electric Railway company, St. Louis,

Mo,; Henry H. Windsor, Street Rail-way Review,
Chicago; Edward E. Higgins, Street Railway Journal,
New York; T. E. Crossman, stenographer, New York.

Papers were read as follows:

"From Horse to Electric Accounts," H. L. Wilson.
"Suggestions for a Standard System of Accounts;

Classification of Operating Expense Accounts, and Form
of Report that Will Admit of Comparison and Diffuse

Information Between Companies," C. N. Duffy.

"Monthly Closing of Accounts," Dana Stevens.
"Transfer Tickets," Frank R. Greene.
"The Relation of Accountants to Managers and Em-

ployes," P. V. Burington.
"A Simple System of Interurban Accounts," W. B.

Brockway.
"Naming and Standardizing Apparatus." J. P. E.

Clark.

"Depreciation," H. C. Mcjilton.

The following-named officers were elected: President,

Henry L. Wilson, Boston, Mass.; first vice-president,

C. N. Duffy, St. Louis, Mo.; second vice-president, J. F.

Calderwood, Minneapolis, Minn.; third vice-president,

C. E. Reavis, Augusta, Ga.; secretary and treasurer,

RACINE GAS ENGINE.

W. B. Brockway, Toledo, Ohio; executive committee, in

addition to all of the foregoing, Dana Stevens, Washing-

ton, D. C. ; W. S. Dimmock, Council Bluffs, Iowa;

W. G. Ross, Montreal, Canada; E. R. L. Tighe, Brook-

lyn. N. Y.

The afternoon of Wednesday was devoted to an ex-

tensive ride over the lines of the Cleveland railways

and an examination of several power houses. An inter-

esting feature of the meeting was the large number of

accounting blanks which were exhibited by the dele-

gates.

The meeting adjourned to convene at the time of the

meeting of the American Street Railway association,

October 19-22, 1897, at Niagara Falls, N. Y.

Racine Gas Engine.

The Racine Hardware company at Racine, Wis., the

well-known builder of high-grade automatic steam

engines, has been engaged in the manufacture of gas

and gasoline engines for about 10 years, having built, on

contract, all the engines sold by several large concerns

during that period. Its extensive facilities and com-

plete equipment for this class of work, together with

past knowledge and experience in the manufacture of

gas and gasoline engines, has led the management to

produce an engine of its own, which has many features

of special merit. The accompanying cut shows the

general appearance. The engine is proportioned as to

weight to secure the greatest strength and durability,

and is fitted with both hot tube and electric battery, in-

suring a constant means of igniting the gases in the

cylinder, as in case the battery is allowed to get weak

and need recharging the hot tube can be brought into

service at once. The admission and exhaust chambers

are in one casting and easily accessible. The engine

only takes a charge at such time as additional power is

required to maintain its ragular speed, and these charges

are regulated by the governor, which is very sensitive,

responding promptly to any variation in the load carried.

When the engine is not taking a charge the governor

opens the exhaust valve, thus relieving the compression

in the cylinder and imparting additional power to the

engine. This engine is fitted so it can be used for

either gas or gasoline. When gasoline is used the tank

is placed outside of the building lower than the engine,

and may be set in the ground, overcoming every element

of danger, as just sufficient oil to keep the engine in

operation at its maximum speed and power is brought

to it by means of a small pump attached to and oper-

ated by the engine.

A visit to the expensive works of the Racine company
shows the thorough system employed and the great care

FIG. I. GENERAL ELECTRIC FAN MOTORS.

exercised in every detail of the construction of the

product. The testing room is equipped with the best

of modern appliances for thoroughly testing machines,

including two dynamos connected to a bank of 300

lights with all necessary instruments. Each engine is

belled directly to a dynamo and Kept in constant oper-

ation for 10 hours a day for two or three days just prior

to shipment. The manufacturers state that, as a re-

sult of the great care they exercise in testing, together

with the simple construction and superior devices em-

ployed in their engine and the thorough instructions

furnished for setting up and starting them, they have

never been obliged to send a man to set up and start a

"Racine" engine. They may well take pride in this

record.

Mascot Dry Battery.

J.
H. Bunnell & Co. of 76 Cortlandt street, New York,

claim to be the pioneers in bringing out the first prac-

tical American-made dry battery. The merit of this

battery, together with the able manner in which it was

handled, soon made it an acknowledged commercial suc-

FIG. 2. GENERAL ELECTRIC FAN MOTORS.

cess, and, notwithstanding the fact that it was handi-

capped with a heavy royalty, Bunnell & Co.'s battery,

on account of its acknowledged excellence, has continued

in the lead, and its sales are estimated to have reached

about a million cells. Bunnell & Co. have recently ex-

tended and improved the facilities for making their

Mascot dry cells, and the quality of these cells is guar-

anteed to b2 the best for strength, durability and recu-

perating powers. The cut shows the general appearance

of the Mascot cell.

G E Fan Motors.
The General Electric company will this year, as last,

place on the market fan motors for both alternating and
direct currents, designating them as G E fan motors, '97

model. These fans retain the compactness and sim-

plicity of the '96 models, with certain improvements.

The alternating current fan motor (Fig. 1) is made for

operation on currents of either 60 cycles or 125 cycles.

The speed is regulated by an inductive resistance oper-

ated by a three-point switch giving full speed and half-

speed and cutting off the current at the third point. The
presence of this switch allows of direct connection of the

motor to the circuit without the use of a socket and plug

connection—an appreciable convenience. The elec-

trical design of this motor follows closely that of the '96

model. The field core is a ring of iron punchings with

inwardly projecting poles carrying the field coils. The
armature is a laminated core through which, near the

periphery, are run bare copper rods riveted to copper

disks at each end of the core. There are neither com-
mutator nor brushes—rotation being produced by induc-

tive action. This permits the core to overhang the bear-

ing to such a degree that, together with the fan, a bal-

ance is effected, and the motor has but one bearing, long

and provided with a self-oiling device, so that it does

not heat. The inconvenience of flying oil is entirely

done away with by this method. The fan is 10 inches

in diameter.

The direct currentfan motor (Fig. 2) also has but one

self-oiling bearing. The commutator is completely en-

closed and the small carbon brushes are encased in

tubes which may be readily unscrewed for inspection.

A regulating resistance and switch on the base allows of

MASCOT DRY BATTERY.

changes in the speed in the motor. The fan is 12 inches

in diameter.

The finish of all '97 fan motors and fans is black

japan, the guard, binding posts, nuts and screws being

nickeled.

It is said that not a few of the fashionable residents of

Kenwood in Chicago now meet some of their formal

social obligations by "telephone calls"—brief conver-

sations over the wire in lieu of the conventional social

call or card-leaving.

Hard Times Unknown in Michigan Cop-
per Region.

Representative Shelden of the Upper Peninsula of

Michigan is one of the Congressmen who cannot under-
stand why the Dingley tariff bill provides for a duty on
corper. Mr. Shelden lives at Houghton, which is in

the very center of the copper raining district and but a
few miles distant from the celebrated Calumet and
Hecla mine, the owners of which control the copper
market of the world. Mr. Shelden is making no oppo-
sition to the proposed copper duty, because it makes no
difference to his constituents and the Eastern men who
own the Calumet and Hecla and other great copper
mines whether there is a duty upon the imported prod-
uct or not. As great quantities of copper are exported
from the upper peninsular mines and little or none im-
ported into this country, the object of the duty is not
apparent.

In talking about the copper industry to a correspond-
ent, Mr. Shelden said that owing to the great demand
for copper and the fact that it is found in so few places
throughout the world, the owners of the upper peninsu-
lar mines are making a great deal of money, which finds

its way directly into the pockets of his constituents, and
that as a result the copper-mining district of the Upper
Peninsula is probably the only portion of_ the United
States that is more prosperous to-day than at any time
in its history. Nothing is known there about the hard
times, Mr. Shelden says. Business is booming; every
man is at work who will work; rental values are high
and permanent, and every phase of the hard times of

the past few years has passed them by untouched. The
city of Houghton, in which Mr. Shelden lives, has about
6,000 inhabitants. Every house in town is rented, and
it is a serious matter how to provide for the rapid in-

crease in population . This present increase is due largely

to the fact that three great copper mines adjacent to the

city are about to resume operations after having been
closed down for many years. The increased demand for

copper, owing to the many new uses to which it is being
put of late, has made it advisable to resume the opera-
tion of these mines, which have never been worked be-
yond a few feet below the surface. As soon as their

development begins, hundreds of miners will flock to

the town for employment, and houses must be built to

accommodate them.
The banks in the towns throughout the copper-min-
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ing district have been doing a big business all through

the hard times in other portions of the country, and, as

an illustration of their condition, Mr. Shelden says that

in the city of Houghton there is one bank with a capital

stock of $150,000 that has $1,400,000 on deposit. The
Calumet and Hecla mine owners are easily able to con-

trol the price of copper and they have kept the price at

about 12 cents per pound- They will not allow it to go

higher, for fear that the increased price would cause the

use of other metals as a substitute for copper. When-
ever, therefore, the market indicates that the price of

copper is going up, they place a large block on the mar-
ket and force down the price. The conditions in all the

towns of the copper district are the same as at Hough-
ton, Mr. Shelden says, and from his description the Up-
per Peninsula of Michigan is, in comparison with other

parts of the United States at present, a veritable para-

dise.

The All-British Trans-Pacific Cable. 1

This is the title of an article in the Marjh number of

Blackwood's Magazine. The history of the Trans-

pacific cable is a somewhat painful one. There is no

question, and never has been, except from deeply inter-

ested parties, as to its practicability or as to its utility.

Had it not been for the unceasing opposition of such

interested parties, the cable would have been laid and
at work long ere this. We do not blame the opponents,

who had great monetary interests at stake, so much as

the various authorities who refused to discount the argu-

ments of the opposition and put the true value upon
them. We have always supported the scheme, and
have done so upon two grounds: (1) its great strategic

importance to the empire; and (2) its commercial value.

Its strategic importance ought long since to have brought
assistance from the home government, and it is the lack of

this assistance th'tt delayed the carrying out of the pro-

ject. The commercial importance was recognized by
various colonies, who were prepared to grant subsidies.

We must refer all readers interested in the subject to

Blackzcood's article for a highly compendious history of

the project, for we are unable in the space at our
command to do more than to give the salient points in

the history. The late F. N. Gisborne suggested a cable

via Honolulu to Australia in the early seventies, and the

Tuscarora, one of the United States
,
navy, surveyed

the route in 1S74. Cyrus Field took the matter up, and
came to England in 1879 with a view to its realization,

and about that time Sandford Fleming, CM. G. , became
interested in the matter. In 1SS4 Canada petitioned the

home government in the matter, requesting that a sur-

vey of the route be made, and even went so far as to

offer to pay one-half the expense. The Liberal govern-

ment of the day refused to budge a step

At the first colonial conference in 1887 the promoters
and opponents were brought face to face, and then Sand-
ford Fleming perfectly annihilated the late Sir John
Pender's arguments in opposition. In our opinion
neither the latter gentleman nor any of his colleagues

should have been permitted to have a voice in the mat-
ter, and they never would have been had they not con-

trolled votes in the House of Commons. The questions

for the home government were those relating to strategy,

to the well-b^ing of the empire, to the possession of an
unbroken line of communication, with the principal col-

onies which touched upon no foreign soil, and could not

be tampered with by foreign governments. As we have
several times in the history of this controversy stated,

Mr. Pender was possibly justified in taking the course

he took—first, in opposing the scheme tooth and nail;

second, by reducing his tariffs to scotch or kill the con-

templated cable; and, third, if he could stop its progress

neither way, to carry out the work himself. Of course,

by this we mean that the companies he controlled would
undertake the work. From his point of view the latter

was only to be done as a dcryiier ressort, for it would
have increased capital account by a million and a half

or two million pounds without any commensurate return

from revenue. The cable under his control would have
been in quite a different position to the cables under
other control. Opposition did not stop the scheme, so

a decrease in tariff with arrangement as to subsidies was
tried, and for the moment successfully so. The cessa-

tion of agitation for this cable from English-speaking
centers was the opportunity of the French, who lost no
time in making a start, and "in the early part of 1S93
actually laid the first section of their cable from Queens-
land to New Caledonia," receiving a subsidy from two
Australian colonies of two thousand pounds a year each
for thirty years. No doubt the disgust at the action or
want of action of the home government had much to do
with the giving of these "subsidies. The author of the
paper says the "home government, as well as the rest of

Australia," adversely criticised this action, but we main-
tain the home government was out of court because of
its own crass stupidity in not assisting to carry out the
wishes of the colonies. Adverse criticism should be di-

rected against the home government, not against the
colonies. Canada, however, was not to be denied; and,
under the able and energetic advocacy of Sandford
Fleming, has kept the matter before each successive
home government.
Upon the. accession of Mr. Chamberlain to office,

more attention was directed to colonial requirements,
and it is hoped that the whole project may this jubilee
vear be agreed. We cannot do better than give, in con-
clusion, one of the paragraphs of the article from Black-
wood's: "It only remains," says the author, "for the
Imperial Parliament to sanction the carrrying out of a
project which the colonies have so much at heart. The
liability incurred is insignificant. It consists of a third

1. From the London EicjIrScal E?:^::.

share of a capital of .£1,600,000, which Sandford
Fleming calculates to be sufficient for the undertaking.

The interest on £"1,600,000 at 1% per cent., together
with any unforeseen expenses, would not amount to more,
than £'45,000, which, with £"30,000 for working expenses,

makes a total of £"75,000. The surplus of revenue over
expenditure for the first three years is estimated at

£154,000. The contractor who lays the cable under-
takes to keep it in repair for three years; but after that

the cost of repairs will have to come out of revenue, so

that in the tenth year the total surplus will be £742,000,
and the whole £"1,600,000 would be paid off in 20 years
without costing the taxpayers a single penny. The re-

duction of the tariff from 4s. gd. to 3s. 3d. will effect in

the first year a gross saving of £^190,000 to Australasia

and this country. From a strategical point of view the

All-British Pacific cable> route is of incalculable import-

ance to the empire. The present lines to India and
Australia are the following: (1) Lisbon, Gibraltar, Malta,

Egypt and Red Sea; (2) France, Italy, Greece, Egypt
and Red Sea; (3) Germany, Austria, Turkey, Russia
and Persia; (4) Germany, Austria, Turkey, Russia and
the Pacific Coast; (5) Lisbon and the West and East
Coast of Africa. All these routes pass through foreign

countries, and could at once be interrupted in case of

war. The Russian journal, the A'oi'cr Vremya, re-

cently said: 'In case of an armed conflict between this

country and England, our first task would be to block

England's communication with India and Australia,

With good reason has Lord Wolseley condemned the

policy of trusting to the present telegraphic routes to

East as nothing less than suicidal."

CORRESPONDENCE.

New York Notes.

New York, March 27.—After listening to all ob-

jections, the State Railroad Commission granted the

Metropolitan Street Railway company permission to use

the trolley conduit system in Fourth, Madison, Sixth

and Eighth avenues. The decision provides for 40

miles of street railway, and was announced a week ago.

On Thursday application was made to the commissioner

of public works for permission to tear up the streets,

but, as in the case of the hearing before the state board,

the lawyer of the Third Avenue company was on hand to

make objection. However, the commissioner said that

he did not think a great work like this for the relief of

traveling in the city should be postponed for longer

than was absolutely necessary. It is said that the work

will involve the expenditure of about $5,000,000, and give

employment to several thousand men. It is the inten-

tion of the company to rush the work at the greatest

speed possible, six months only being allowed for the

construction of the Sixth and Eighth avenue lines, and

for the larger fraction of that time motor cars will be

run over a part of the line. For the past year and a

half the engineers of the company have been working

on the problem, and, as a result, not only are the plans

completed for all the work, but much of the material is

already in the city, stored in the yards of the company.

The plans are to construct the road section by section,

employing the maxinum number of men in order to do

the work quickly. Travel on the roads will, of course,

be more or less obstructed, and for a time will be practi-

cally suspended. This will be done advisedly to avoid,

in the first place, any possible delay in the work of con-

struction. The second consideration is that, with so_

many parallel lines only a block away, persons will be

unwilling to use a line where they will be subjected to

long delays.

At the meeting of the aldermen on Tuesday Alderman

Tait introduced a resolution compelling the Sixth and

Eighth avenue surface roads to file with the comptroller

before April 1st a statement of the cost of their lines in

order that the city may purchase them at this cost with

10 percent, added, as provided by their charters. Then

Alderman Wund introduced two resolutions, one re-

questing Gen. Collis not to issue permits to these two

roads to disturD the surface of streets in order to intro-

duce electric motive power, and the other directing the

corporation counsel to proceed against the two roads

for the inforcement of the provisions of their charters,

which require them to use nothing but horse power

south of Forty-third street in Sixth avenue and south of

Fifty-first street in Eighth avenue. The resolutions

were referred.

An application has been made to Justice Smyth in the

Supreme Court on behalf of the East Chester Electric

company for a peremptory writ of mandamus direct-

ing the Board of Electrical Control to grant to the com-

pany a permit allowing it to erect poles and to string

wires for public and private lighting in the Twenty-

fourth ward, formerly known as the village of Wakefield.

The company alleged that in 1S92 it secured a franchise

from the village trustees and entered into a contract to

light the village. After the district had been merged in

the city of New York in 1895, application was made to

the Board of Electrical Control for a permit to string

overhead wires in order to carry out the contract, but it

was refused. Assistant Corporation Council Connoly

opposed the motion, arguing that the company's power

house was in Mount Vernon, beyond the jurisdiction of

the Board. Justice Smyth granted an alternative wrk
of mandamus, and the issue will come before a jury.

Rapid transit by way of the tunnel is in brightening

prospect. The Court of Appeals, by deciding against

the Sun company in the test suit brought as a taxpayer

to restrain the alleged unlawful expenditure of public

money, has held the Rapid Transit acts to be constitu-

tional, and thus the last legal obstacle to the work is be-

lieved to have been removed. The aldermen and

mayor have approved the plans of the Rapid Transit

commissioners, and the latter -have taken the first step

toward the actual award of a contract. Mayor Strong is

reported as giving his belief that "real rapid transit is at

last in sight," and it may be that he is right.

The Swan Incandescent Electric Light company of 14

White street has applied to the Supreme Court for the

voluntary dissolution of the company. The following-

named directors united in the application. Mayor
W. L. Strong, Edwin Einstein, Emanuel Einstein,

David L. Einstein, Charles W. Spear, Morris Tatman,

and Felix Samson. The company was incorporated in

18S2, with a capital stock of $Soo,ooo, to manufacture

and sell electric lamps under the patents of Joseph W.
Swan. From 1SS5 until two years ago the manufac-

ture was carried on by a licensee, the Swan Lamp Manu-
facturing company of Cleveland. O , and the only source

of revenue was the royalty. Two years ago the licensee

discontinued business, and since thtn the company has

had no income It was unable to begin the manufac-

ture on its own account now, aod as the patents expire

this year the directors deemed it advisable to wind up
the company. It has no liabilities, and the assets are

$6,903 in cash, patentsand a sate. M. S.

Western New York.
Buffalo, March 27.—The negotiations between the

manufacturers in the Tonawandas and the Niagara Falls

Power company, regarding the amount of electrical power

forwhich the former will contract, areof interest. Among
the more extensive plants in the Twin Cities which will

utilize electricity from the Falls are the nut and bolt

works, Arraitage, Herschell & Co., the Buffalo & Niagara

Falls Electric Railway company and the Tonawanda &
Wheatfield Electric Light company. North Tonawanda

is congratulating itself over a scheme which will insure

that it receives its power 10 per cent, chaper than either

Buffaloor its companion village on the south side of the

canal. At the time of the construction of the transmis-

sion line-to Buffalo North Tonawanda granted a fran-

chise to the company only on the condition that the vil-

lage should receive its power at a cheaper rate that this

city. Tonawanda will try to secure the reduction

granted to its neighbor, but it is doubtful that it will

succeed.

The city of Lockport is wrestling with the municipal

lighting question. The Lockport Gas & Electric Light

company has heretofore furnished the city with light at

the rate of $72 per arc lamp. Its contract with the city

containing this provision expires April 1st. The com-

pany refused to make a new bid at a rate less than $90 a

year per light. This aroused great indignation among
the residents of Lockport, as the light company has a

monopoly in the city. A municipal electric plant was

proposed; the city council took the matter up, and a

committee was sent to other cities to examine municipal

light plants. This committee report* d favorably and

an enabling bill was drafted for the consideration of the

Legislature. J. H. M.

PERSONAL
Superintendent M. B. Bailey of the electrical de-

partment of Buffalo Bill's Wild West show is in New
York preparing for the work of the coming season.

Jas. I. Ayer of Boston. G. L. Kimball of Washing-
ton, D. C, G. W. Hart of Hartford, Conn., and J.
Mustard of Philadelphia, Pa., registered at the New
York office of the National Electric Light association

last week.

The numerous friends of the contracting parties, espe-

cially in the electrical fraternity, will be interested to

know of the marriage of C. Clement Hillis to Miss Clara

J.
Steinhaus on March 22d. The ceremony took place

at the Englewood (Chicago) Baptist church. Miss Stein-

haus is a handsome young lady, who was one of the

trusted employes of the Western Electric company,
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while Mr. Hillis has been a long time in the service of

the Electric Appliance company, Chicago; in fact Mr.
Hillis was one of the earliest employes of the Appliance
company.

Henry C. Payne of Milwaukee has determined not to

accept an appointment in the diplomatic service. Pres-
ident McKinley offered him his choice of the best foreign
missions next to those of England and France. The
fact that Mr. Payne declined all offers of office except
the one for which he was a candidate, postmaster-gen-
eral, will strengthen him in Wisconsin. No citizen of

that state ever before rejected an ambassadorship nor
had a chance to reject the offer of such an office. The
same is true as regards other stales. The quiet ambi-
tion of Mr. Payne to remain in Wisconsin and to seek
for political honors at home is greatly to his credit.

ELECTRIC LIGHTING.
Citizens of Jonesboro, Tenn., have organized a stock

company for the purpose of erecting an electric light

plant.

On April 9th bids for the new city lighting contract
in St. Louis will be opened by the Board of Public Im-
provements. The lighting will commence on January
i, 1900, in the portion of the city north of Keokuk
street. The contract calls for both arc and incandescent
lamps, and one provision stipulates that the wires used
are to be placed underground all over the city. This
clause, it is thought, will make the bids unusually high,

and many doubts are entertained as to whether any bid

will be submitted which will prove satisfactory to the

board.

ELECTRIC RAILWAYS.
The receiver oE the Englewood & Chicago Electric

railway has been authorized to issue $265,000 more of

receiver's certificates and a portion of the issue will go
to pay for electrical equipment. This makes a total of

$325,000 of the certificates.

The judges of the St. Louis County Court held a spe-

cial session at Clayton, Mo., on March 25th, to hear re-

monstrances against the petition for a franchise for the

construction of an electric railway along the St. Charles
Rock road, from the city limits of St. Louis to the Mis-
souri River, opposite St. Charles, with a spur to Creve
Coeur Lake. The principal promoters of the enterprise

represent the Wells ton, Creve Coeur & St. Charles
Railway company. The St. Louis County Street Rail-

way company is opposed.

An analysis of the report of the receiver of the Metro-
politan West Side Elevated Railway company, which
has been filed in the United States Circuit Court, shows
that operating expenses for the period covered by the

report—January 20th to March 1st—have been within a

fraction of 50 per cent, of the gross income. The total

receipts from fares during the n days of January and
the month of March were $86,647.45, which would indi-

cate a total passenger traffic of 1,732,949 and a daily av-

erage of 44,434. Divided by months, the February
traffic far exceeded the January travel, being considera-

bly over 45,000. The receiver's expenditures are shown
to have been $43,938. all of which is chargeable to oper-

ating expenses except $5,950, which is a special item

paid by order of court. The income from rentals and
privileges was $1,048.55 The cash on hand March 1st

was $59,215. Should the road continue to make as fav-

orable showing its operation will be at a moderate profit,

for its interest charge is $1,369, against average receipts

of $1,518. Receiver's reports will hereaEter be filed

monthly.

The Chicago General Railway company expects to be
running its cars as far east on Twenty-second street as

Indiana avenue in one month. The lease of the City
Railway company's tracks between the river and Indi-

ana avenue, which the City Railway company last

January voted to grant to the Chicago General Railway
company in settlement of the suits the latter company
had pending against it, has not yet been drawn up. The
19 suits are still pending in court and the complainant
company will not dismiss them until the City Railway
company has fulfilled the terms of its agreement with

reference to leases. The officials of the General Rail-

way company are showing almost as much interest in

the racing bill now pending at Springfield as are many
persons identified with the sporting element. On the

success or failure of the measure depends the company's
decision regarding an extension of its lines to Haw-
thorne. If the bill passes the company will establish

the Hawthorne branch of its system, and if it is killed it

probably will not. The General Railway company's
line from Twenty-second street to the stock yards, via

Throop and Morgan streets, will probably not be in

operation until late in the summer.

TELEGRAPH.
The temporary injunction obtained by a number of

firms against the Chicago Board of Trade and the

Western Union and Postal Telegraph companies still

stands, as Judge Horton has refused to order it dissolved.

The injunction restrains the defendants from detaching
telegraph wires from the complainants' places of bus-

iness or from cutting off the supply of market infor-

mation. The court held that the action of the Board of

Trade in allowing market quotations to be distributed

all over the country, as has been done by the telegraph
companies for a number of years, has rendered this
action of public interest. The judge says: "The board
has the right to establsh proper rules and regulations as
to the mode of collecting that news. By its conduct it

has determined that to permit such telegraph companies
so to do is a reasonable and proper regulation, and unless
or until some other reasonable regulation shall be
adopted by said board said telegraph companies shall be
permitted to collect such news and continue the instan-
taneous dissemination thereof."

MISCELLANEOUS.
The faculty of Purdue University of Lafayette, Ind.,

has arranged an especial plan of study of railroad engi-
neering. There are n courses of study and a series of
lectures by railroad men of distinction.

The Peruvian government has decided to establish a
permanent exhibition of machinery at Lima The ex-
hibition will be held in the machinery hall of the expo-
sition palace and will be opened July 2S, 1S97. Ira-

ported articles destined for this exhibition, which are
not exempted from duty, will be admitted free of duty
through the various custom houses of the country upon
the production of a bond guaranteeing the payment oE
the duties ordinarily levied upon such articles when
they are not reshipped within a period of six months.
The exhibition of the same article will not be allowed
for more than six months without 'Special permission of

the Peruvian government.

TRADE NEWS.
Judging by the striking cover of its recently issued

catalogue, the Link Belt Machinery company of Chicago
has a "cinch" on the world. An athletic young man
has taken a turn around the globe with a link belt, and
seems to be having things pretty much his own way.
The book relates the "Modern Methods" of handling
coal and freight to secure speed and efficiency. Many
interesting plants are illustrated.

The Arc Welding company of Detroit, Mich., which
operates the Coffin system, has opened offices in the
American Tract Society building, New York, with T.
W. Church, assistant secretary, and W. C. Trageser,
assistant treasurer, in charge. These gentlemen go to

New York with the best wishes which their high stand-
ing in the business warrants, and many friends hope for

a repetition of the success that has followed their pre-

vious efforts.

It was quite natural that other countries should become
interested in the improved system of light successfully
introduced in America by Professor Louis B. Marks,
the inventor of the "Pioneer" enclosed arc lamp. On
invitation of. the Societe Internationale des Elect ri-

ciens, Mr. Marks gladly availed himself of the oppor-
tunity to spread the gospel oE the new light, and with
eminent success his paper was read in Paris on January
20, 1897. It will not be long, it is said, before the
boulevards of Paris will have as many "Pioneers" as
Broadway, New York.

McLaurin & MacLaren, mica dealers oE Brockville,

Canada, claim a superior quality Eor their product.
Their mines are situated in the Templeton district,

province oE Quebec, which has been known for years as
a heavier producer oE mica than any area of equal size

on the continent. The quality has won the Eavor oE some
of the largest users, and it is said that the McLaurin &
MacLaren mines produce a quality oE amber mica su-

perior to any other in the district. Tests demonstrate
the high insulating properties oE this mica. Some com-
panies prefer to cut their own mica and get it in what is

known as the knife-trimmed state. Samples and quota-
tions are sent on request.

Assistant General Manager M. L. Livingston of the

Standard Thermometer & Electric company of Pea-
body, Mass., recently returned from a successful busi-

ness trip through some of the eastern states. He re-

ports that the demand for the new midge.t enclosed

lamp is away beyond expectations, and is looking for

good results in the West. Mr. Livingston is one of the

live, pushing men of the electrical business. Having
formerly occupied a responsible position with the

Xort7izcestcr?i Lumberman of Chicago, he was con-
versant with the general territory which he expected to

occupy in his new field of operations, and in the short

time that he has been identified with it he has demon-
strated that his success in this business will be undis-

puted.

P. F. Olds & Son, engine builders of Lansing, Mich.,
commenced the manufacture of gasoline engines in a
small way in 18S5. In ten years' time they bad in-

creased their annual capacity of output from 12 to

500 engines, and had distributed their product
far and wide. In 1S95 the firm brought out the new
Olds safety vapor engine. This type is free from cams,
gears, worms, rocking arms, levers, lateral shafts, etc.,

with simple valve mechanism, and is said to be ab-

solutely safe. It met with great success, and in 1896
Olds & Son were obliged, they say, to refuse a large

amount of business, being overrun with orders. A large

addition to the factory was built and equipped with the

most modern machinery to keep up with the demand for

an engine said to have no superior in its class anywhere
in the country. The firm has just placed on the market

a pumping outfit said to operate at a cost oE one cent an
hour, with a capacity of 600 gallons per hour. In-
spection and correspondence are invited.

That the Puritan Arc Lamp company of New York
should be obliged to move to larger quarters because of
the rapid growth in its business is a pleasing bit of in-
formation. General Manager Stewart W. Wise reports
that his company has leased larger quarters in the Ameri-
can Tract Society building in New York, being suite 732
and 733, where the enclosed arc larapscan be better seen
upon exhibition. The calls for this company's new en-
closed-arc lamps to be used upon series circuits seem to
make it evident that this type meets a definite want in
the electrical business. This lamp burns on 6.8 ampere
series arc circuits at 70 volts, and gives 2,000 nominal
candle power with no resistance, and, therefore, no
waste of energy. Arrangements are being made for
doubling the present capacity of the works.

BUSINESS.
The Electric Appliance company is making a special

"drive" on a lot of floor-glass insulators which it is anx-
ious to dispose of. Users of these insulators will find it

to their advantage to get prices from the Electric Ap-
pliance company.

The Metropolitan Electric company oE Chicago has
been given the agency for the Thompson-Brown arc
light hanger board. This is one of the best hanger
boards on the market, is neat, well built, of good me-
chanical construction, and a good seller; filling all the
requirements of the underwriters, and one that will
meet the approval of the best electricians.

V. J. Gillett is in Chicago representing Thomas Muir
& Son, 31 Lamed street, West Detroit, Mich. This
concern, besides manufacturing dynamos, aluminum re-

flectors, brass and iron conduit, blowers, heaters, etc.,

is making a specialty of an automatic motor starter
which appears to have decided merit. It is an exceed-
ingly simple piece of mechanism, and Mr. Gillett has al-

ready met with much encouragement during his stay in
Chicago. It would seem that if this device is pushed
throughout the West it cannot fail to meet with suc-
cess.

General Manager C. E. Bennett. Jr., of the Diehl
Manufacturing company of Elizabethport, N. J , re-

ports that the prospects were never better for their ceiling

fans. Inquiries are pouring in on them from all direc-
tions, and they are pressed to the utmost to keep up
with orders which are at present booked for future de-
livery. The company has extended its business in ex-
haust fans, so that anything in this line that is required
can be Eurnished for ventilating churches, halls, thea-
ters, hotels, restaurants, or any places where such class

of apparatus can be used to advantage. The fans are
especially equipped with a three-speed regulator.

"Color your own lamps by using Crystal chemical
coloring," says the Webster Chemical company of St.

Paul. The process is simple and practically instanta-
neous, consisting merely of an immersion of the lamp in a
bath of the solution, withdrawing immediately, and dry-
ing upon exposure to the air, thus producing a brilliant

and durable transparency. "Lamps thus treated will

last the full life of the lamp," it is claimed, "retaining
their brilliancy permanently. They will not fade. The
coloring will keep indefinitely, provided it is kept in the
bottle well corked. A dipper or glass bath dish in which
to dip the lamp is sent free to each purchaser." A pint
of the solution is designed to color 300 lamps. An illumi-

nated circular giving details and testimonials is sent on
request.

The electrical equipment of the New York and
Brooklyn bridge is proving thus far all that has been
claimed for it. It is supervised by Edward R. Knowles,
the well-known consulting electrical engineer, with of-

fices in the American Tract Society building, Nassau
street, New York. Mr. Knowles has been for several
years giving special attention to the various applications
of electric power. This he is peculiarly fitted to do,

because of his long experience, covering over 15 years,

in nearly all the branches of the electrical business. It

is not generally known that Mr. Knowles is the inventor
of the now well-known Puritan alternating arc lamp,
which, all reports indicate, has been a great success
from the start. He is also retained as consulting elec-

trical engineer by the Mergenthaler Linotype company,
the Arc Welding company and several newspapers.

The new circular on telephones published by Taber &
Mayer of 1S5 Franklin street, Boston, Mass., gives some
interesting data in regard to their telephone apparatus of.

various designs, and especially descriptive of their new
desk set, Eor which they report they are having a very
large sale. Quite a large space is given Eor description of
their systems A, B, C, D, which embody secret exchange
work, groundwork, intercommunicating system, and also

an intercommunicating system which is especially desir-

able for stores, factories,. etc. Among the recent pur-
chasers of telephone apparatus they report the following:
)'oul/i's Companioyi. United States Rubber company,
B. F. Keiths new theater, E. Howard Watch & Clock
company, City Hall, B. F. Sturtevant company, Hough-
ton & Dutton, Fitchburg Railroad, Bernstein Electric
company, Langham Hotel, Boston; Wakefield Rattan
company, Wakefield. Mass.; American Waltham Manu-
facturing company, Waltham, Mass.; Hotel Wentworth,
New Castle, N. H.
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ILLUSTRATED ELECTRICAL PATENT RECORD.
579,124. Electro-plating Hook. John Bossard, Du-

buque, Iowa. Application filed April 25, 1896.

Hooks are provided with means for causing the articles

to be revolved while suspended in the bath, and a carrier

from which the hooks are suspended for advancing the

articles along in the bath.

579,161. Electric Arc Ump. John A. Mosher, Chi-

cago, 111. Application filed October 22, 1896.

A pair of vertically aligned apertured cross-bars unite a

pair of side posts; a diaphanous arc-enclosing envelope is

seated upon the lower cross-bar, and has a pair of carbon-

receiving apertures upon its vertical axis and in alignment

with the apertures of the cross-bars, and a sleeve is adapted

to slide within the aperture of the upper cross-bar and to

engage and hold the envelope.

579,168. Sand Box for Electric Cars, etc. Morris M.
Nash, Lowell, Mass. Application filed December
30,- 1896.

One claim is tor the combination with the hopper, the

endless band or belt provided with projections constituting

buckets and receiving on its upper surface the contents of

the hopper, means to support and .actuate the band or belt,

the plate and the inclined projections on the plate.

NO. 579,161.

579.169. Telegraph Call Bell. Joseph N. Newsora, St.

Louis, Mo. Application filed April 27, 1896.

A rocking beam is attached to and operated by the arma-
ture of the bell

;
pawls are pivoted to each end of the beam;

a toothed wheel is mounted to be engaged by the pawls,
and connections are made between the wheel and the con-
ductor, whereby the operation of the wheel breaks the cir-

cuit and thus stops the ringing of the bell.

579.170. Electrically Operated Signal or Semaphore.
Joseph N. Newsom, St. Louis, Mo. Application

tiled September 14, 1S96.

Claim is made for a shaft rotatably mounted, a collar

loosely mounted upon one end of the shaft, a lever fixed to

the collar, a lever fixed to the shaft, signals upon corre-
sponding ends of the levers, connections between the levers

and electrically controlled mechanism, whereby the levers
are operated in opposite directions.

579,211. Electrical Amalgamator. William Wright,
New York, N. Y. Application filed July 8, 1895.

The invention comprises a bed of steel arranged at the
u pper part of the frame and provided with a pocket, a cop-
per cylinder mounted in the pocket, a second bed of cop-
per in the lower part of the frame and insulated from the
steel bed, the bed being provided with a pocket, a steel

cylinder mounted in the pocket of the copper bed, the
cylinders being of opposite polarity, brushes engaging the
shafts of thecylinders, a conductor connecting the brushes,
and a generator connected with the beds.

579,213. Device for House Wiring. Herbert R. Young,
Lakeport, N. H. Application filed January 31,

1896.

A magnetized body having provision for attachment to a
fishing wire and magnetized, and provided at one end with
a plurality of hooks.

579,227. Electric Incandescent Lamp. Frank L. Fow-
ler, Philadelphia, Pa. Application filed November
5, 1896.

An incandescent lamp is described, consisting of a globe
having an enlargement or beaded portion in iis upper ex-
tremity, the neck, the middle piece, a filament attached to

the latter, a collar having the inwardly turned extremity
adapted to engage the portion, a filling or packing of suit-
able material between the collar and neck, and a threaded
base attached to the collar.

579,236. Apparatus for Bleaching Fibrous Materials.

Carl Kellner, Vienna, Austria-Hungary. Applica-
tion filed February 1, 1S92. Patented in England
April 1, 1S90; in France April 1, 1890; in Sweden
June"23, iSgo; in Norway June 24, 1890; in Ger-
many July 12, 1S90, and in Austria-Hungary De-
cember 10, 1890.

In an apparatus for bleaching fibrous materials the com-
bination is claimed with a vessel for containing a suitable
electrolyte, of electrodes arranged relatively to one another
to cause the electric current to follow a zigzag course, and
means for bringing the material saturated with the electro-
lyte into contact with the electrodes.

579,239. Telephone Spring-jack. William O. Meiss-
ner, Chicago, 111. Application filed January 17,
1S96.

A circuit-changing device is described, comprising a
spring-contact iiHerposed between two stationary contacts,
an insulating pin provided, at one end with a device adapted
to limit its inward movement and at the other end with a
conductor adapted to engage the spring-contact when the
pin is in a predetermined position, the insulating pic pro-
vided with an inclined surface opposed to a V-shaped pro-
jection on the spring-contacts, so as to engage the same
when the pin is moved to the limit of its inward move-
ment.

579.249. Electrical Gas Cock. Frank W. Ackerman,
Corning, N. Y. Application filed July n, 1S96.

An oscillating valve is mounted in a gas regulating cock,
and adapted to control the gas supplv; an armature is
mounted upon the valve, and electro-magnets applied in
the casing, so as to exert their force upon the armature
at a tangent to its direction of rotation or oscillation.

Issued.Marcli 23, iSgy.

579,250. Diaphragm for Manufacturing Chlorin and
Caustic Soda by Means of Electrolysis. Elbridge
Baker, Winchester, Mass. Application filed April

6, 1S95.

A diaphragm for electrolytic cells is composed of a body
of sand having its grains or particles united by a binder of
hydraulic cement less in amount than the body of sand and
joining the grains or particles of the sand body at their

contiguous edges to form a firm structure, having inter-

granular spaces constituting pores for the diaphragm.

579.267. Carbon Holder. Charles E. Harthan, Lynn,
Mass. Application filed October 14, 1896.

A pair of swinging arms is pivoted at one end to the head
of a carbon support for arc lamps, having clamping jaws or
heads at their inner ends between which the carbon is to

be inserted and held and movable therewith, a ring
secured to one of the clamping heads, and a set-screw
mounted in the ring and impinging against the opposite
clamping head.

579,26s. Arc Light Cut-out. Charles E. Harthan,
Lynn, Mass. Application filed October 14, i8g6.-

- There are two levers of the first class, each having a
rider at its pivotal point, with a roller-bearing edge not
conforming to the edge of the adjacent lever, in combina-
tion with an actuating part comprising rollers bearing
yieldingly against and movable along the levers and the
riders to the opposite sides of their fulcrums, and a pivotal
lever for operating the rollers, the lever and the rollers

having a limited independent play from the lever.

579,273. Zinc for Electric Batteries. Frederic A.

Lane, Torrington, Conn. Application filed Octo-

ber 22, 1895.

A zinc for an electric battery has set into its upper end
the screw-shank, which is provided with side supports on
opposite sides of the zinc.

579,283. Alternating Current Dynamo-electric Ma-
chine. Charles P. Steinmetz, Schenectady, N. Y.

Application filed March 20, 1896.

A transformer having primary and secondary circuits
wound on its main core, a core forming a magnetic shunt to

the part of the core on which the secondary is wound, a
coil through which a variable current flows wound on the
magnetic shunt core, the current variably controlling the
number of lines of force diverted from the secondary cir-

cuit through the magnetic shunt in inverse ratio to the de-
mands on the secondary circuit.

579.299. Telephone Exchange System. James E. Kee-
lyn, Chicago, 111., and Kempster B. Miller, Wash-
ington, D. C. Application filed April 27, 1896.

The features claimed include divided boards and sub-
scribers' line terminals thereon, an answering and a call-

ing plug connected by a cord-circuit at one of the boards,
transfer plugs at one or more other boards, circuits leading
from the cord-circuit to each of the transfer plugs, and
means whereby any one of the circuits may be connected to

the cord-circuit.

579.300. Electric Railway. Eduard Lachmann, Ham-
burg, Germany. Application filed June 12, 1895.
Patented in Germany April 27, 1895; in Belgium
May 14, 1895; in France May 14, '1S95; in England
May 14, 1895; in Switzerland May 14, 1895; in

Italy June 30, 1895; in Austria August 17, 1895; in

Hungary August 30, 1895, and in Denmark March
20, 1896.

A main underground conduit is provided with the usual
surface slot, and an auxiliary conduit open at its lower end
is insertible into the main conduit through the slot.

579,324. Electric Furnace. William S. Hadaway, Jr.,

New York, N. Y. Application filed May 8, 1896.

The method of generating and uniformly distributing
heat over a given surface consists in passing a current of
electricity through a mass of conducting fragments placed
in close contact, subjecting the glowing mass to the action
of a hydrocarbon gas and coincidently combining the car-
bon element of the gas with the glowing mass, and the
hydrogen element thereof with a free gas containing oxygen.

579,344. Electrical Measuring Instrument. Edwin J.

Houston and Arthur E. Kennelly, Philadelphia, Pa.
Application filed October 27, 1S96.

no. 579,283.

A permanent magnet is provided with pole-pie ;es, one of
which incloses the other, so as to leave between them a
polar channel sectorial in the direction of its length about
a fixed axis, a coil capable of moving in the polar channel
about the fixed axis into positions corresponding to definite
and definitely indicated current strengths under the action
of electro-magnetic forces and a definite opposing torque
or couple.

579,361. Method of Manufacturing Electrodes for Sec-
ondary Batteries. Ludwig Epstein, London, En-
gland. Application filed September 5, 1896.

The method described consists in first rendering porous
the surfaces of lead plates or bodies, then treating them
with a mixture of lead oxide and caustic alkali, then dry-
ing, and finally converting certain of the plates or bodies
into negative electrodes, and others into positive electrodes
by immersing them in an electrolyte and connecting them
respectively to the negative and positive poles of a source
of electricity.

579,366. Circuit Breaker. Frederick C. Robertson,
Toronto, Canada. Application riled July 22, 1895.

The details of construction are set forth as follows: A"
circuit breaker or line-opener, consisting of a fusible wire,
a subsidiary circuit to earth and a relay magnet interposed
in the circuit between the line wire and the protected in-
struments, the relay magnet consisting of a magnet frame,
a magnet core attached to the magnet frame, a magnet

winding on the core in circuit with the line wire and pro-
tected instruments, an armature pivotally connected to

the magnet frame, an insulated contact point connected to

the magnet core tapping the magnet winding, the armature
so adjusted that under the normal condition of the current
it will be unattracted, but on an abnormal current attempt-
ing to circuit through the relay magnet it will be attracted
and will impinge on the insulated contact-point and close
the subsidiary circuit to earth, a spring for normally keep-
ing the armature from the magnet core, a back-stop to

limit the opening movement of the armature, a lightning
arrester interposed between the fusible wire and relay
magnet, consisting of a clip and a sheet of mica supported
by the clip.

579, 3S0. Trolley Support for Electric Railway Cars.

Johan F. S. Branth, New York, N. Y. Application

filed November 20, 1888.

A support is mounted upon the car-roof and adapted to

have a transverse rocking motion thereon, and a trolley

arm is pivoted upon the support on axes perpendicular to
.

each other, one of which is horizontal and transverse to
the car.

579.395- Electrical Transformer. Frank H. Jeannin,
Arcadia, Fla. Application filed April 1, 1895. Re-
newed February 15, 1897.

r—-<5>

no. 579>324-

-The converter described has a core made up of soft-iron

wires all of one length, a separate series of soft-iron wires
of various lengths, and a magnetic circuit formed by the
varied lengths of soft-iron wires placed between the layers
of copper wire composing the primary and secondary coils,

and the projecting ends of the wires between the layers

next adjacent the core being bent inward across the end of

the core, and the others being bent outward and lapped
over each other, and an exterior casing for holding in posi-

. . tion such lapped-over portions.

579,431. Automatic Electro-magnetic Circuit Breaker.

Walter E. Harrington, Philadelphia, Pa. Appli-

cation filed May 5, 1896.

In an electro-magnetic circuit breaker the combination
with a switch of two cores and a solenoid coil, the cores
movable in the magnetic field of the coil and adapted to be
actuated by the current passing through the coil to actuate
the switch, with movable counter-balance as a means of
adjustment with respect to minimum amount of current or
voltage necessary for its actuation.

579.473- Electric Time Check and Recorder. Alexan-
der Davidson, New York, N. Y., and Charles G.
Armstrong, Chicago, 111. Application filed Janu-
ary 25, 1896.
A ticket-selling device, comprising a set of annunciators,

ticket-holders controlling the same, synchronized clocks
and commutators with batteries and circuit wires are ar-

ranged to indicate automatically to a remote station the -

sale of any ticket at the selling station, in combination with
a device for detecting a lack of synchronism in the clocks.

579,482. Telephonic Messenger Service. Jefferson D.
Hobbs, New York, N. Y. Application filed Febru-
ary 18, 1896.

' In this arrangement there is in a telephonic messenger
service the combination of a circuit having two or more
ground wires, a battery, a drop or other indicator, and a de
vice for adding or cutting out one of the ground wires located
in the circuit between the latter, the device normally cut-

ting out the wire, a telephone receiver and a transmitter
placed in the circuit and normally cut out of the same by a
short circuit, a contact-piece and key placed in the circuit

in a position whereby upon depressing or moving the key
from the contact-piece the telephone receiver and trans-

mitter will be brought into the circuit, a second telephone
receiver and transmitter, and means for placing the latter

in the circuit to close the same metallically and cut out the
drop and second ground wire, the one battery being placed
in the circuit for supplying the several parts of the system.

579,511. Electrically Operated Sewing Machine. John
S. Biggar, Chicago, 111. Application filed January
8, r8g6.

Claim is made for the combination of a needle-holder, a

pair of solenoids adapted to reciprocate the same, a rotary
shuttle with a shaft upon which the shuttle is mounted, a
circuit-controlling switch ardapted to control the circuits
through the solenoids, and a motor contained within the
frame or standard of the machine adapted to rotate the
shaft and the shuttle and switch mounted thereon.

579.

5

2 5- System of Circuits and Apparatus for Electric

Railways. George Westinghouse, Jr., Pittsburg,

Pa. Application filed August 20, i8gi.

There is the combination with an electrically operated
car, of an electro-magnet moving with the car, consisting
of magnetic wheels or contacts electrically insulated from
each other, a magnetic core for the same, coils wound upon
the core, insulated sectional magnetic contact rails for the
contacts, an insulated supply conductor and a magnetic
circuit-closing device for completing the connections be-
tween the supply conductor and the sectional conductors,
comprising an iron hox made in two parts insulated from
each other, and a movable armature actuated by the elec-

tro-magnet.

579.526. Electro-pneumatic Locomotive. George West-
inghouse, Jr., Pittsburg, Pa. Application filed March
4, 1892.

The combination is claimed with an electric motor, of a
vehicle driven thereby, an air compressor, a supplemental
electric motor for driving the air compressor, a compressed
air reservoir and a fluid motor for assisting in driving the
vehicle operated by air under pressure from the reservoir.

579.527. Electric Railway System. George Westing-
house, Jr., Pittsburg, Pa. Application filed Febru-
ary 19, 1894.

— A street railway built with fiat rails on one side consti-
tuting electric supply and return conductors, and grooved
supporting and guiding rails on the other side.
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Electric Heating of Niagara Falls
Power Station.

By Orrin E. Dunlap.

The Niagara Falls Power company's big power sta-

tion offers one of the most interesting studies on the

subject oE electrical heating to be found in the United

States, if not in the world. This power station is a

beautiful structure built of Queenston limestone. It is

of the Moorish style of architecture and stands on the

west side of the inlet canal over the deep wheel-pit. Its

"derived and transformed energy of the water of the

Niagara River, which gives motion to the'dynamos.

The power house is divided into the dynamo room

and the office quarters—a fact which makes necessary

two series of heaters. One style of heater is used in the

office portion of the building and another kind is used in

the dynamo room. The heaters in the offices are on a

secondary ioo volt circuit, and this circuit is fed through

converters which reduce the voltage from 2,000 to 100.

This low voltage is adopted for office heating purposes

three circuits of five each, and each circuit takes up

about 200 horse power. However, it has never yet been

found necessary to use all three circuits, two of them

being found sufficient in the coldest weather. By con-

sulting the illustration on this page the heaters will be

seen on. the walls of the dynamo room about 15 feet

above the floor". This method of placing them was

adopted partly as a means of safety, but it serves nicely

in distributing the heat midway between the roof and

the floor. The current for heating the dynamo room is

ELECTRIC HEATING OF

present dimensions are: Length, 195 feet; width, 60 feet;

height, about 50 feet. As the wheel-pit is being ex-

tended, and the power house will cover the extension,

the dimensions here given will be soon materially in-

creased, but the facts related have to do with the power

station as it stands to-day. The fact that the roof of the

great building is free from and unbroken by chimneys

excites the attention of approaching visitors, and many

are at a loss to know how to account for the unusual

appearance of the structure on its exterior until they get

inside and realize that the pleasing warmth is due to

electrical heat, and that no other heat is employed about

the building. It is then that they begin to comprehend

the immensity of the Niagara power development as por-

trayed by this wonderful plant, and grasp the idea that

the atmosphere of the power house is warmed by the

NIAGARA FALLS POWER STATION.—DYNAMO ROOM WITH HEATERS PLACED ON WALLS.

on account of the danger there would be in the use of a taken from the bus-bars and carried on No. 4 rubber-

high potential circuit through the offices. In the office covered wire, while that for heating the office portion of

portion of the power house there is about 175 horse the building is taken from the primary of the circuit

power in heaters of the "American" pattern, but they which feeds the street railways about Niagara Falls.

are seldom all in use at the same time, as all the rooms

are not kept at a living temperature. Of course, it de-

pends entirely upon the weather conditions as to the

amount of heat required to make the rooms comfortable.

The office occupied by Electrical Superintendent Paul

M. Lincoln is about 20 by 15, by 9 or 10 feet high. In

this room are two heaters, each of seven horse power,

making a total in the room of 14 horse power, and in

zero weather both are necessary to give comfort.

The method employed in heating the dynamo room is

entirely different from that in use in the office portion

of the building. In this room there are 15 heaters on

As each heater takes up about 40 horse power, it will be

seen that to put in transformers to convert the power

down to 100 volts would be quite expensive, and conse-

quently the current is taken direct from the 2,200 volt

circuit.

The heaters in the dynamo room are made of two

circular rolled iron plates which are about one-eighth of

an inch thick and 24 inches in diameter. Bolts hold

these plates parallel, about four feet apart, one above

the other. Each plate has about 2S holes in it, and the

diameter of each hole is about one-half inch. In each

of these holes* is placed a porcelain insulator having a
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pretty large head, and through the insulators No. 6 iron

wire is strung- There are 38 coils, and each coil is

about an inch and a half in diameter, the distance

between convolutions being about twice the diameter of

the wire; at least it is such that the heaters will take

about 65 amperes at 440 volts, so that each five heaters

in series will consume 2,200 volts at 65 amperes. The

heaters were designed by Paul M. Lincoln, electrical

superintendent of the Niagara Falls Power company,

and made by Dobbie, Stuart & Co. of Niagara Falls.

Heaters of very similar pattern are in use in the power

station of the Niagara Falls Park & River Railway com-

pany in Qaeen Victoria Park on the Canada side of the

river, the voltage on the latter heaters being 500,

The maximum amount of power used in heating the

dynamo room and office portion of the central station

of the Niagara Falls Power company is about 420 or 430

horse power, but it must be understood that this is not

counting the heat from the dynamos, which is, indeed,

an important factor so far as the dynamo room is con-

cerned. At the present time there are three dynamos

in the station, each of 5,000 horse power capacity. As

a general thing two of these machines are running at the

same time. Now if each machine was being run so as

to give 4.000 horse power, instead of at its full capacity,

and three per cent, of this power was lost in heat, each of

The Frictional and Electrical Process
for Shaping, Hardening and Finish-
ing Metallic Surfaces, as Applied
intheSibbald Railway Wheel

Dressing Machine. 1

In this process a revolving steel disk designed to stand
high centrifugal strains is given a peripheral velocity of

say 33,000 feet per minute, against which the carriage

wheel or other object to be dressed is slowly revolved,

enough pressure being applied to cause frictional resist-

ance sufficient to consume power transmitted to the

disk, and convert it into heat. The disk cuts or rubs
off the heated metal, leaving a smooth hard surface.

The hardening effect depends upon the percentage of

carbon in the metal being worked and the manner of hand-
ling during operation, varying with these conditions

from j/ny inch to -,',; inch in depth.
It has long been known that a rapidly revolving disk

of soft iron would heat and cut its way through iron and
steel without injury to itself. Little practical use was
made of this principle, however, although in use to some
extent for cutting railway rails, tubing and merchant
bars and other special purposes.

The reason why the disk cuts metal harder and
tougher than itself is apparent when the operation is

analyzed. The mechanical equivalent of heat as demon-
strated by Dr. Joule and others equals about 42 units of

heat per horse power per minute, thus giving at the

periphery of disk a heating effect directly in proportion
to the horse power applied, as all the net power deliv-

ered to disk is converted into heat by frictional resistance

RESULTS OF CAR WHEEL DRESSER TRIALS IVITH AND WITHOUT THE
ERITH, KENT, APRIL 6, I

ELECTRICAL CURRENT, AT ERITH IRON WOKKS

I. H.

Total.

P.

Is

m O O tc Q3

a . t. 3

Steel Removed
per 100 1. H. P.
per Minute.

.

6

Is*
u e g

a

Remarks.Condition ol' Trial.

II
Pounds.

2 leucine driving disks
3'Witn current
4: Ditto
5 Without current ...

61 Ditto

27.56
67.36
104.86

1 Clio. 66
§119.57

39.0
45.35
52. 21

24%
13",,

Nil
Xil
10.92
9.35
8.11

Nil
Nil
3.00
2.61
2.27

21.4",
18.6"

16.2%

3,168 Rev. per min.
3.276 " " " Running ligbt.

3.150 1 1 Cut V deep traverse .'{'

3,123 • " \ 1 Diameter of wheel. 36".

j'jji ., ..
'.'.

1 Same feed as in 3 and 4.

per min.

Note.—The efficiency of the machine indicates the percentage of work equivalent to the heat generated at disk to the net
horse power delivered to the disk.

With proposed new machine and engine indicating 166 H. P. = say 100 I. II. P. net, six wheels per hour could be dressed, re-
moving 16 pounds from each. Allowing 40 per cent, of total time for handling wheels, etc., the mean I. H. P. with machine at
constant work being 125, and the estimated cost per wheel, including 1^ pounds coal per I. H. P. per hour, fireman 25s., machine
attendant 35s. per week each, and interest and depreciation on plant of £90 per annum, being 5Md. per wheel.

the dynamos would contribute no less than 120 horse

power to heating the dynamo room, or from the two

machines generally in use 240 horse power would be

obtained. This estimate of the power from thedynamos
lost in heat is "not any too" large, a fair average being

from 2 l4 to 4*4 per cent. Add the 240 horse power
from the dynamos to the amount of power consumed by
the heaters when all are in service, and it will be seen

that nearly 700 horse power is consumed in heat in the

entire building. It is fair, however, to state that when
two dynamos are in operation the additional heat they
throw off makes unnecessary the use of all the heaters,

and with three dynamos in operation more heat would
be thrown into the dynamo room. The heaters in use
in the power house have been found very serviceable.

Chicago Electrical Association.
The next meeting of the Chicago Electrical associa-

tion will be- held Friday evening, April 16th, at 1737
Monadnock building. The feature of the meeting will

be the reading of a paper by C. Wiler on "Arc Lighting
in America and Europe," which will be followed by a
discussion in which several experienced central station
men have promised to participate.

and disturbance of metal under operation. As the

power is consumed and the heat generated where the

disturbance of metal under operation takes place, it fol-

lows that a greater part of the heat is generated in the

metal being removed. The disk being kept cool by
conduction and radiation into the atmosphere, or by
application of water, its surface is not disturbed, and
consequently very little heat is generated within the
disk.

The high velocity of the disk, viz., 33,000 feet per min-
ute, requires only one pound frictional resistance to the

movement of the disk per horse power applied. Thus
in the consumption of 100 horse power, 100 pounds
frictional resistance to the movement of the disk is given.

This, distributed over the surface of contact between the
metal under operation and disk, which exceeds one
square inch at all times, is not sufficient to abrade or

injure the surface of the disk. With 100 net horse
power, we have a total heating capacity of 4,200 calorics
or English units of heat per minute, equal to raising
the temperature of 4,200 pounds of water one degree
Fahrenheit, and as the specific heat of steel is o 12, it

follows that this horse power will raise the temperature
of 35,000 pounds of steel one degree; this equals 14
pounds heated to 2.500 degrees, the temperature to

which steel is heated in removal by this process.
The percentage of the total heat, equivalent to net

power delivered to disk, utilized in actual work, is in-

dicated in the last column in the accompanying report of

test made at Erith Iron Works, April 6, 1S92.

It is indicated by experiments at the Erith Iron Works
and elsewhere, that a greater beating efficiency can be
got from the electrical current applied at points of con-
tact between heating disk and object being dressed than
from the power frictionally consumed, and that consid-
erable saving can be made by applying a large percent-
age of the power electrically, sufficient power only be-
ing applied to the disk to remove the metal heated by
the electrical current. The effect qf the current upon
disk is not destiuctive owing to the distribution over its

whole peripheral surface, and as current is passed
through the heated spot in the metal under operation,
where the greatest resistance takes place, owing to high
temperature and small surface, we consume most of the
current within the body of the metal being removed,
consequently the higher percentage of efficiency. The
current applied in very small quantities appears to

greatly increase the coefficient of friction, and thus less

pressure between surfaces is required to consume the
power "and generate its equivalent in heat; consequently

.

a gain is made in reduced frictional resistance through-
out the journal bearings of machine, in addition to the
heating effect of current.

The gain in mileage life of car wheel tires hardened
by this process over those in ordinary condition (as in-

dicated by the greatly reduced wear of tires dressed by
this process and the increased durability of chilled iron
wheels over those of soft iron) must be great, and if the

advantages of this process are fully utilized by redress-

ing soon after the hardened surface is worn off, the
mileage life of tires will be at least doubled. The cost

of dressing when only sufficient metal is removed to re-

produce the hardened surface will be considerably less

than is shown in the report of tests made April 6, 1892,
at Erith Iron Works.

In addition to the dressing of railway wheel tires, the
process is peculiarly well suited to the finishing and
hardening of journal surfaces in all classes of machinery
where journals are subjected to considerable pressure
and speed. The journals of railway axles are rendered
very much more durable, and will give proportionately
less trouble when dressed and hardened by this process.

It is only necessary in dressing journals to remove a
small amount of stock, 9V, of an inch being quite suffi-

cient to harden surface, and this does not distort or

spring the journal, as is the case where journals or
spindles are case-hardened or tempered throughout,
although the surface produced by this process is much
harder, more dense and in every way more perfect than
is possible to get from any other method of hardening.
Milling rolls of suitable steel (which may be softly an-
nealed if desired) may be dressed, and a surface pro-

duced much harder and more durable than that of

chilled iron; rolls of chilled iron can also be most eco-

nomically dressed by this process, when electrical cur-

rent is used to increase friction, and heat metal being
removed. The expense of hardening journals by this

process is slight, as very little metal is removed.
The report of car-wheel dresser trials, with and with-

out the electrical current, is entirely based upon ob-
servations and data made by two competent experts,

acting quite independently of each other in taking ob-
servations, and indicator cards alternately throughout
the trial. The reports from each expert were made in-

dependently, the result showing only a very slight per-

centage of difference between the two. The conclusions
in footnote of report are entirely based upon actual re-

sults attained during these trials; and as a trial machine
is very imperfect in many essential points, it is expected
that a much higher percentage of efficiency can be at-

tained with the proposed new machine, although this is

not assumed or indicated in the report.

E. C. Willyoung to Lecture at the Uni-
versity of Nebraska.

Prof. R. B. Owens of the Department of Electrical

and Steam Engineering of the University of Nebraska

at Lincoln, Neb., has arranged for another course of

electrical lectures by a specialist for the benefit of bis

students and of such outside engineers as can find it

convenient to attend. As the readers of the Western
Electrician are aware, Mr. Arnold's lectures of last

month on the "Design and Construction of Electric

Power Plants" (now appearing serially in this journal)

were entirely successful and greatly appreciated by all

who heard them. The second series will be delivered

by Elmer G. Willyoung of Philadelphia, beginning on

April igtb, and his subject will be "Electrical Measur-

ing Instruments," discussed in ten lectures. Mr. Will-

young is very well equipped to lecture on the subject

announced, and the course cannot fail to be a valuable

one. Prof. Owens holds, and rightly, that in no better

way can students be brought to appreciate correct

methods of current practice than by means of such

lectures, delivered by well-known and successful engi-

neers, fresh from the field of their practical labors.

Canadian Society of Civil Engineers.

On April 29th the town board of Irvington, Ind., will

take up the question of lighting the town by electricity.

Propositions and specifications are invited, particularly

with a view to the construction of a plant which at the

end of 10 years shall become the property of the town.
Such a plant must offer facilities for arc and incandes-
cent lights and for power. Other plans, however, may
be submitted
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Design and Construction of Electric
Power Plants.

By Bion J. Arnold, M. S.

{Copyright^ /Sqt, h' B. J. Arnold, Chicago.]

Part II.

Cost of the Production of Power.

As was remarked in the opening lecture, the cost of

the production of electrical energy depend^ upon the
following factors:

First—Cost of raw material in the form of fuel and
water.
Second—Cost of supplies.

Third—Cost of labor.
*~* Fourth—Interest on capital invested.

Fifth—Depreciation of plant.

The relative importance of these different factors will

of course vary with each particular case and depends
partly upon the design of the power station and partly
upon surrounding conditions. In so far as the results

depend upon the predetermined plan of the plant, we
are interested. It will be of interest to examine the
records of a number of plants in actual operation.
Table I., taken from figures prepared by Mr. A. V.

Abbott, shows the relation of the various cost fac-

tors in the production of electrical power in a number of

lighting plants of moderate size:

Table I.

lively easy one, but, as we see, the reduction of the total

cost of the electrical energy produced involves a consid-
eration of five factors intimately connected. Cutting
down the labor account, for instance, may increase the
amount of coal used, affect the economy in the use of

supplies, or increase the annual fixed charges on account
of an extra investment in labor-saving devices. Buying
a cheaper grade of coal may reduce the cost of fuel, but
at the same time entail a correspondingly greater in-

crease in the labor account. In designing a power plant

it is quite necessary to keep in mind that certain appli-

ances, though perhaps economical in themselves, may,

a
Per cent of Total Cost.
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FIG.- 3. DESIGN AND CONSTRUCTION OF ELECTRIC POWER
PLANTS.—EFFICIENCY OF BOILER.

operating expenses of a number of large direct current
central lighting stations not given in Table I.

:

Table I/.

Fuel
Labor —
Lamps
Repairs
General-expenses.
Other expenses. ..

;
percent.

11.65

Total 100.00

Table III. shows the relation between the cost factors

in two large electric railway power plants of about the

same capacity, plant A being the highest type of a
simple engine non-condensing plant, while plant B is

one of the most modern types of compound condensing
stations, both operating on the same kind of fuel; plant

A buys its water, while plant B pumps it from a stream
some distance away.

Table III.

Factors of cost. Plant A. Plant B.

44.9 per cent.
2.9 per cent.

20.T per cent.
3.0 per cent.

ifi.5 per cent.
t3.6 per cent.

32.6 per cent.
.8 per cent.

20.6 per cent.
7.2 per cent.

2?.2 per cent.
17.6 per cent.

Total 100.00 — 100.00

The object of the power station designer is, of course,

to produce a kilowatt- hour upon the switchboard at the

smallest possible total cost with everything considered,

and it is extremely important in laying out a plant that

the relation to one another of the different cost factors

be borne constantly in mind. If the engineer in each
case had simply the problem of the highest fuel economy
to solve, he would find the question to be a compara-

Theoretical loss from the second law of
thermo-dynamics 84.25 per cent.

Loss by radiation, condensation and leakage 7.30 ' '

Loss due to engine friction. 85 "
Efficiency of engine 7.60

"

(G)
iff)

in

FIG. 4. DESIGN AND CONSTRUCTION OF ELECTRIC POWER
PLANTS.—EFFICIENCY OF ENGINE.

under a certain, set of conditions, entail expenses which
will make their use unadvisable. The engineer should
take a broad view of the situation in each particular

case, and never lose sight of his purpose to produce a
kilowatt-hour as cheaply as the given conditions will

allow.

In the design and operation of power plants the engi-

neer is naturally interested in what is usually termed
the "coal pile," and it is important that he should be
conversant with .'all devices and economical appliances
or arrangements which will decrease the consumption
of fuel. It will be of value, therefore, to trace in a gen-
eral way the energy of the coal from the furnace door to

the switchboard. Let us start first with the
, - Economy of the Boiler.—Of the amount of heat gen-
erated by the combustion of the fuel in the furnace a

certain percentage will be utilized in heating the water
and generating steam. This percentage is the efficiency

of the boiler, with everything considered.
The heating value of anthracite coal per pound of

combustible may be taken as 14,500 British thermal
units. As it takes 966 heat units to evaporate one
pound of water into steam from and at 212 ,

one
pound of combustible should theoretically evaporate

(-HHHH
1
) about 15 pounds of water. This assumes

an efficiency of 100 per cent. Now, in actual prac-
tice what efficiency is it reasonable to expect? En-
gineers are accustomed to efficiencies ranging somewhat
above 90 for electric generators, but a little considera-
tion will show the unreasonableness of expecting such
a good performance of the boiler. With the present

92 %

W#tfffltffftftf#t•:.['•-

Friction losses 4 per cent.
Electrical losses .- 4 .

"

Efficiency of generator 92

(J)

(4

FIG. 5. DESIGN AND CONSTRUCTION OF ELECTRIC POWER
PLANTS.—EFFICIENCY OF GENERATOR.

method of boiler construction there are certain unavoid-
able wastes which place a limitation upon efficiency.

These may be enumerated as follows:

First—Loss due to the heat required to raise flue gases
to temperature necessary to produce draft.

Second-—Loss due to heat required to evaporate moist-
ure in coal.

Third—Loss due to radiation and conduction.
Fourth—Loss due to incomplete combustion and loss

of coal through the grates.

The sum of these different wastes will be the differ-

ence between the efficiency obtained by a test upon the
boiler and 100 per cent.

The heat units lost in the chimney gases may be cal-

culated by comparing the temperature of the gases o
combustion before and after passing over the heating
surfaces. Assume, for this purpose, that all the heat
units of the fuel pass into the gases. For every pound
of combustible allow 24 pounds of air for complete com-
bustion. This will give, then, 25 pounds of gases for
ea'ch pound of combustible. The specific heat of
the gases may be taken at .234. If t is the temperature
of the gases, we have the formula

i45oo= 25 X.234Xt.
from which

14500
= 2400° F. nearly.

25 X. 234
If the temperature of the surrounding atmosphere is

taken at 62 and the temperature of the flue gases in the
chimney be ascertained to be 500 , the loss of heat in
the chimney will be:

500 — 62

2400
or about 18 per cent, of the original heating value of the
coal.

The other losses in the boiler depend somewhat upon
circumstances, but for our purpose we will not be far
out of the way if we assume three per cent, of the total

heat generated required to evaporate the moisture in the
coal, five per cent, as the amount of heat lost by radi-
ation and conduction through the housing of the furnace,
and five per cent, as the percentage lost bv incomplete
combustion, loss of fuel through the grates and in other
ways. The sum total of these losses will be seen to be
31 per cent., leaving the boiler efficiency as 69 per cent.
The efficiency of the boiler and the corresponding losses
are shown graphically in Fig. 3.
" Theoretically we found it possible to evaporate 15
pounds of water per pound of combustible. Sixty-nine
per cent, efficiency will give a probable evaporation of
10 35 pounds of water from and at 212 Fahrenheit.
This figure agrees very well with the average results
obtained in numerous tests, and represents fair practice.
Occasionally better performance than 10.35 pounds is

obtained, but it is usually upon a special test under
combinations of very favorable circumstances. More of-

Per Heat
cent. Units.

Loss by radiation '.

5 725 [A)
Loss by incomplete combustion 5 725 (&)
Loss by evaporation of moisture ... 3 435 (C)
Loss in chimney gases t8 2,610 (D)
Loss by pipe condensation 1 145 'E)
Theoretical loss in engine 57.2 8,294 \F)
Loss by condensation and radiation 5 725 {G)
Friction losses in engine 6 87 {//}
Losses in generator 4 58 {/-A)
Energy available at switchboard 4.8 696 [M)

Total 100 14,500

FIG. 6. DESIGN AND CONSTRUCTION OF ELECTRIC POWER
PLANTS.—COMBINED EFFICIENCIES OF BOILER,

ENGINE AND GENERATOR.

ten, boilersin every-day service will show an evaporation
of eight or nine pounds per pound of combustible, and
this is especially true in electric power stations, where
the load is more or less variable. The performance of
the boiler is controlled to a certain extent by the type.

The conditions for the best economy, however, in the
furnace, boiler and chimney, will be treated under these
separate headings, it being the intention at this point to

show the relative importance of economy in the differ-

ent parts of the plant.

Engine Efficiency.—In tracing the energy from the
fuel to the wattmeter the greatest loss will be found to

occur in the steam engine, which is the most uneco-
nomical device in the.-cbain of transformation. With
steam at 100 pounds gauge pressure, a good non-con-
densing simple engine will require about 30 pounds
of steam per indicated horse power per hour. From
our steam table we find that steam at a pressure of 115
pounds (absolute) contains 1,185 heat units per pound
above 32 degrees or 1,004 beat units above 212 degrees.
The amount of heat units per horse power per minute
used by the engine then becomes

30X1004
=502 heat units.

60
Now one foot-pound of energy equals yis heat unit,

so that 33.000 foot pounds per minute, or one horse
power minute, is equivalent to 3-

§

g

-jp., or 42.416 heat
units per minute, which is the amount of heat theoreti-
cally necessary to develop one horse power for one rain-
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ute. But our engine uses 502 heat units per indicated

horse power; therefore its efficiency is found to be prac-

tically --"lii- -, or 8.45 per cent.

The highest possible theoretical efficiency of such an

engine, from the second law of thermo-dynamics, is

T,—

T

E =
T,

Consulting the steam table, we find that steam at

100 pounds gauge has a "temperature of 337.8 degrees

Fahrenheit. Therefore

337.84-461—212+461
E = or 15.75 Per cent.

337.8+461

This would be the result if the engine operated with

no heat losses whatever. The difference then between

the efficiency obtained in practice, 8.45 per cent., and

the maximum possible theoretical efficiency, 15.75 Per

cent., or 7.3 per cent., is to be charged to losses due to

condensation in ihe cylinders, to leakage and to

radiation. Of the original number of heat units

delivered to the engine, then. 8.45 per cent, are

converted into energy of mechanical motion. About
one-tenth of this S. 45 per cent., or .S45 percent., is re-

quired to overcome the friction of the engine, reducing

the commercial efficiency to 7.605 per cent. This, it

will be understood, is with a simple non-condensing

engine using steam at 100 pounds pressure. With a

'jacketed triple-expansion condensing engine working at

200 pounds pressure, it is possible to raise this efficiency

to perhaps 18 per cent. , which about represents the lim-

its which have been reached in practice up to the present

time. It is probable that advances will be made in the

near future along the lines of higher steam pressures,

working through four expansions, but, as before stated,

the intention at this point is simply to indicate relative

economies as actually existing. The engine losses are

shown graphically in Fig. 4 (page 201).

Efficiency of Generator

.

—Considering relative effi-

ciency, the most satisfactory transformation of the

energy on its way to the switchboard is that which oc-

curs in the generator, which is capable of a commercial
efficiency of 92 per cent, or better, the losses being

about equally divided between those due to internal

electrical actions and reactions and those due to mechan-
ical friction. There is little room left for improvement
in the commercial efficiency of the generator, and it is to

be regretted that it should be the last transforming de-

vice in the series, where its high efficiency makes so little

difference in the cost per kilowatt-hour. The generator

losses are shown graphically in Fig. 5.

Combined Efficiencies.—Starting now with a pound of

coal, containing 14,500 heat units, it will be instructive

to combine the various efficiencies, to determine the

amount of energy which finally reaches the switchboard.

This result is shown graphically in Fig. 6.

33000X60
As one watt-hour =——— or .293 British thermal

778X746
unit, the result of 696 heat units reduced to watt-hours

becomes 204, or for every pound of coal burnt per hour
217 watt-hours will be produced. This corresponds to

.27 horse power hour to a pound of coal, or one horse
power hour delivered from the switchboard for every 3.7
pounds of coal. This result agrees very well with what
is found in the average practice in moderate sized

plants.

An examination of the diagrams {Figs. 3, 4 and 5) shows
that the greatest loss by far occurs in the steam engine.

It is of course understood that with much higher steam
pressures and a greater number of expansions this loss

can be reduced. It may be interesting to recalculate

the heat losses upon an assumption of the highest pos-

sible economy in the engine, assuming at the the same
time a better efficiency for the boiler. Taking as a basis

The highest possible theoretical efficiency of the en-

gine in this case becomes
3S7.7+461— 100+461 287.7

E= =——= 32.7 percent.

387+461 84S
and, as before, the difference between 32 7 percent., the

theoretical efficiency, and 22.7 per cent., the actual effi-

ciency, leaves 10 per cent, lost in condensation and

FIG. I. TURBINE INSTALLATIONS.

radiation. Revising our table of losses (Fig. 6) on this

basis, we have;

Revised Tabic of Heat Losses.

Per Loss in
cent. heat

Loss in boiler and chimney on basis of 11 pounds Units.
water per pound of coal '26.0 3,770

Piping loss on same basis 1 .0 145
Unavoidable loss in engine .... ,. .

.' 41.

8

.6,061

Radiation, conduction, condensation and leakage 7.3 1,059
Engine friction 2.4 348
Losses in generator and leads to switchboard , . 1.9 275
Available electrical energy 19.6 2,842

1 00.0 1 4,500

This resultgives us 19.6 per cent, of the energy of the

fuel available at the switchboard end of the line, as com-
pared with only 4.8 per cent, obtained in the first prop-
osition, where a simple engine was considered. It

probably represents about the highest obtainable
limit to be reached with an expansion engine. The
result is equivalent to the production of an electrical

horse power hour by a consumption of but .9 pound of

pure carbon—a result that has never been approached
in practice. It gives us an idea, however, of what may
some day be attained, and may serve as an incentive for

the best efforts of the power station designer.

It has been assumed that one pound of coal contained
originally 14,500 British thermal units of heat. This
value in reality is the number of heat units in one pound

FIG. 3 TURBINE INSTALLATIONS

a consumption of n pounds of water per horse power
hour at a steam pressure of 200 pounds and a vacuum

' of 28 inches, the amount of heat units per horse power
per minute used by the engine becomes

iiXioig

60
or 1S6 heat units. One horse power was shown to be
equivalent to 42.416 heat units per minute, and there-
fore the efficiency of our engine in this case becomes

42 416
or 22 7 per cent.
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of pure carbon. The more impurities there are in the
coal the less will be its heating power per pound, which
leads us to consider the question of the

Selection of the Fuel.—Fuels used in the power sta-

tions of this country may be classed as petroleum, nat-
ural gas, artificial gas, wood and coal.

Petroleum.—This fuel, which is a natural liquid pro-
duct, has been very extensively introduced of late years,
but it is very doubtful if its use is ever justified by a
saving in the actual cost of evaporation. Its cleanliness
and extreme convenience in handling make it a very de-
sirable fuel, however, in many cases (World's Fair
plant, for instance). It is difficult with petroleum to

obtain an even distribution of the heat, and the boiler is

very liable to be injured by the hot flame from the oil

burner.
Natural Gas in many localities will prove the cheap-

est fuel. It is an ideal fuel, considering the cleanliness

of the boiler room and the ease and convenience of

handling. Its disadvantages, however, are its explosive-'

ness and the fact that the natural supply seems to have
a very unfortunate tendency to give out at unexpected
times—a contingency which must always be provided
for.

Artificial Gas.—There has lately been considerable
discussion of the advisability of substituting artificial

gas for coal in large stations. One advantage claimed
for such a substitution would be that the gas could be
produced from the coal at a point convenient to rail and
water, and then delivered through pipes to a central
station located near the center of distribution of the sys-

tem. The idea is, of course, that electrical energy can
be produced cheaper in this way than by systems which
require either the carrying of coal across land from the
railroad to the power station on the one hand or on the
other of transmitting the energy generated at the rail-

road to the center ot distribution by means of expensive
feeders. Many central stations in Europe consist of
gas-producing plants in juxtaposition with a gas-engine
station

; and it is claimed by fhe advocates of this

method that a horse power hour can be produced on
about one pound of coal.

Wood, Charcoal, Sawdust', Tanbark and Bagasse
(the refuse from sugar cane) are all burned for fuel in

certain localities peculiarly situated, where the circum-
stances generally leave but little doubt as to the advisa-
bility of their use. The heating value per pound for

most woods is usually estimated at 4, the value of the
same weight of coal.

Coal.—The true coals may be roughly divided into
three classes, lignites, bituminous coals and anthracites,
depending upon the percentage of volatile matter.
The lignites contain from 50 per cent, to 70 per cent,

of fixed carbon, but can be but little usee} as fuel. The
disadvantages of lignite coal are its extreme brittleness,

its liability to spontaneous combustion on account of its

oxygen-absorbing properties, and its large percentage of
moisture, resulting in a low calorific power.
Bituminous coals may be divided into two principal

divisions—caking coals and non-caking coals. The cak-
ing coals tend to fuse into solid masses and require con-
stant attention during firing, while the non-caking coals
burn readily and easily without stirring. The great ad-
vantage of bituminous coals is their low cost. Their
disadvantages are that they clinker easily on the grate-
bars, requiring constant and close attention while burn-
ing, and the handling of the large amount of ash pro-
duced requires additional labor. The percentage of ash
may be so large as to cause the cost of the combustible
part proper of the fuel to be as great as in a more ex-
pensive fuel. With properly designed boilers and
furnaces handled in an intelligent manner it has been
demonstrated in some cases that results may be ob-
tained with low-grade fuels which compare very favor-
ably with those obtained from higher grades.

Anthracite coals contain a large percentage of carbon,
a very small percentage of volatile constituents and very
little ash. Anthracite coals are very high in calorific

power and burn with a clean fire which requires a mini-
mum amount of attention and produces but little smoke.
They can be handled very readily by means of convey-
ors and stokers, and their use enables the boiler-room
to be kept much cleaner than is possible where bi-

tuminous coals are used. The disadvantages of using
anthracite coals are their high cost when compared
to that of bituminous coals and the fact that, in

the western states especially, it is necessary to trans-
port them over considerable distances, which makes the
supply one easily affected by railroad blockades and
strikes.

Heating Value of Fuels.—The best and most econom-
ical fuel is the one which will result in the greatest out-
put for each dollar invested in the steam generating
plant. The standard of comparison between two fuels

will be the cost in each case of evaporating one pound
of water from and at 212 degrees Fahrenheit, taking
into consideration the interest on the required invest
ment in the steam generating plants, a fair allowance
for the depreciation of the same, the cost of the neces-
sary labor to handle the fuel from the coal pile to the
furnace and the original cost of the fuel delivered at the
station. Very often the location of the station deter-
mines the kind of fuel to be used. In some cities the
use of soft coals is not allowed on account of smoke-
prohibiting ordinances, in which case it is imperative to

use hard coal; but very frequently it is quite a question
which one of a number of available fuels will be the most
economical to adopt. There are three ways to compare
the relative heating values of fuels:

First—By having a chemical analysis made. The
chemical constituents of coal which contribute to its

heating value are carbon and hydrogen, and the heating
power in British thermal units may be calculated from
Dulong's formula as follows;

B. T. U. = 14500 C+62500m)Where C= parts of carbon in 100.

0= " oxygen "

' H = " hydrogen "

It will be seen by inspection of this formula that the
oxygen in the fuel is supposed to unite with sufficient

hydrogen to form water, which is driven off in the form
of moisture, consuming a number of heat units which
reduces the available heat proportionately. The remain-
ing percentage of hydrogen is multiplied by its cor-
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responding heat of combustion, and the result is added
to the amount of heat obtained from the combustion of

the carbon. This gives the total number of heat units
theoretically present in the fuel. The chemical an-
alysis giving the percentage of carbon, oxygen and hy-
drogen in the fuel is known as the ultimate analysis. The
proximate analysis, which gives the fixed carbon, vola-

tile matter, moisture and ash, may be taken, and from
it the heating value can be determined. Of the two
methods, the results obtained from the proximate analysis

are the more reliable.

Second—The second method of determining the heat-

ing value of a fuel is by a calorimeter test. A calor-

imeter is an instrument in which a known amount of

fuel is burned under such conditions that its heat is ab-
sorbed by a known quantity of water. By determining
the rise in temperature of the water the number of heat
units given off by the combustion of the fuel per unit

weight is ascertained. With a modern calorimeter the

results obtained may be very accurate and reliable.

This second method is regarded by good engineers as a
very satisfactory method of comparing the calorific

value of different grades of fuels. The use of the first

and second methods requires the knowledge of an ex-

pert. Tables are easily obtainable, however, giving the

results of numerous tests and analyses of American
fuels which, will be found useful for purposes of com-
parison. The most practical way of determining the

relative heating properties, however, is the third

method.
Third—The third method is an actual test in a steam

boiler. This, of course, is the way that will naturally
appeal to the. man who pays the bills, and is the only
method that, beside comparing the actual heating value
of the fuels, at the same time furnishes a basis for com-
parison of the other items affecting fuel economy—such
as cost of labor in handling the fuel, attending to the

fire, removal of the ash, etc. Considerable good judg-
ment must be exercised, however, in comparing fuels in

actual boiler tests. The object, of course, is in each
case to determine the highest practical heating value of

the coal in an evaporative test, and the results will be
reliable only when the conditions of the grates, the

furnace, the amount of heating surface and the method
of firing are the best for each particular sample of fuel

tested.

No general laws can be laid down arbitrarily for the

selection of a proper fuel for a power station. The
proper selection, however, is a question of vital import-
ance, and one which cannot fail to affect the divi-

dend-earning power of the station. If enough has been
said to show the importance of an investigation into the

conditions of the local supply of luel in each particular

case, this discussion has not failed in its purpose.
Appliances for Economy.—rWith a fair understand-

ing of where the heat units come from and where they
go in a plant, we are now in a position to examine in

detail the different appliances which go to make up the

equipment of a power station, with the object in view of

acquiring information which will enable us to make the

.most economical selection and arrangement in each par-

ticular case.

It is well known that the cost of electric energy as pro-

duced in the average central station is very high as com-
pared to the cost of the output of other classes of power.
From data collected by a committee of the National
Electric Light association, it appears that in a great

many electric power stations the consumption of coal

per horse power hour averages over 12 pounds, while

the same report mentions a pumping station developing

a horse power hour on a consumption of 1.34 pounds of

coal. A great part of this difference can, of course, be
charged to poor management and improper handling of

the machinery, but in many cases the poor economy can
be traced directly to the unintelligent arrangement of the

plant and the poor judgment used in the selection of its

parts. It is now proposed to show the essential and de-

sirable qualities which should be possessed by each sep-

arate part of a power station—bow the choice of each
part may depend upon the selection of other parts, and
finally the arrangements as a whole which are adapted to

best economy of operation. The predominating idea

throughout is to secure the highest economy. The dis-

cussion naturally begins with the

Selection of the Furnace and Boiler.—It has al-

ready been shown that in average boiler practice hardly

70 per cent, of the heat units contained in the fuel de-

livered through the furnace door is transferred to the

steam which passes out of the boiler ready for use. In

a boiler plant poorly designed this loss may run far

over 50 per cent. By careful engineering it may, how-
ever, be reduced, and it will not be at all unreasonable

to expect an efficiency of 75 per cent., though it would
be a very fortunate set of circumstances which would
give as a result any better. To abstract the greatest

number of heat units from the fuel, the following condi-

tions are necessary:

Complete Combustion.—11 the carbon in the fuel is

completely burned it combines with oxygen to form
carbonic oxide (one atom of carbon with two of oxygen)

CO.,, producing a "heat of combustion" of 14,500 British

thermal heat units. If, however, there is imperfect

combustion of the carbon the product is carbonic acid,

CO, only one atom ^f oxygen combining with each

atom of carbon, and the resulting "heat of combustion"
is only 4.400 British thermal units—less than one-third

the possible amount. The importance, then, of burn-

ing the coal under such conditions that a sufficient sup-

ply of oxygen is always available is easily seen. Each
pound of carbon requires 2-3 pounds of oxygen to burn
it to COo. Air contains 23 per cent, of oxygen by
weight; therefore 2 = 3 divided by .23, or n. 6 pounds of

{Continued on page 206.]
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Turbine Installations.

Where water power can be utilized the producer of

electricity is freed from anxiety as to the price of coal or

miners' strikes. Coal blockades, the machinations of

the Standard Oil company or the prospect of a failure of

the supply of natural gas have no terrors for him who
relies on the power of an unfailing water-course. The
problem of selecting a water wheel is, however, of great

importance to the electrical man so situated, who is

naturally anxious to obtain all the information he can on
the subject. The McCormick turbine, made by the S.

Morgan Smith company of York, Pa., with two inter-

esting examples in practice, is selected for brief descrip-

tion.

The McCormick wheel (Fig. 1) is the invention of

John B. McCormick, who also invented the Hercules
wheel and did much toward the designing of the Victor

wheel. The McCormick is his latest invention, and
embodies new points of merit in its construction. It is

very heavy, strong, well-built and nicely finished. It is

a cylinder gate wheel. The gate consists of a ring or

cylinder, which is raised or lowered by means of the gate

operating device, thus regulating the flow of water to

the runner. The guides through which the water passes

to the runner are stationary. The gate is balanced, thus

making it operate very easily. Hundreds of these wheels

are in operation throughout the world, driving all kinds

of machinery.

Fig. 2 represents a 400 kilowatt generator directly

connected to a jack-shaft driven by two vertical 60 inch
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and mechanical engineers, as well as practical business
men. They have spent much money on the improve-
ment of the McCormick turbine, which they recommend
for careful investigation.

Proposed Organization of Electrical Men
in St. Paul and Minneapolis.

The Electro-technic club, an organization of elec-

trical engineers of Minneapolis, gave its last dinner on
April 1st. Prof. George D. Shepardson, of the Depart-
ment of Electrical 'Engineering at the University of

Minnesota, presided, and several interesting addresses
were made. The meeting was announced as the last of

the society, which has been in existence for something
over a year, and which is now to be reorganized as the

Twin City Electrical Engineers' club. A committee on
organization was appointed, and A. W. Zahm, superin-

tendent of the Manhattan Light, Heat & Power com-
pany of St. Paul, was instructed to induce the St. Paul
electrical engineers to join the new club with a view to

holding alternate meetings in the two cities. Charles
L. Pillsbury, O. T. Erickson, Morgan Brooks, Albert W.
Zahm, C. H. Chalmers and others made speeches.

The Telephone in the White House.
Mr. McKinley is. the first of the presidents to use a

telephone, according to William E. Curtis in the Chi-
cago Record. Mr. Cleveland never touched one.
Whenever he had a message to send it was communi-
cated through Mr. Thurber or Mr. Montgomery, the

TURBINE INSTALLATIONS.

McCormick turbines. These turbines, shafting and core

gears (10 feet in diameter and iS inches face) were

furnished to the Montreal Cotton company, Yalleyfield,

Canada, and have been in operation some months. So

well pleased were the owners that they placed their

order for a second outfit, which has been shipped.

A larger plant is shown in Fig. 3, which represents

two pairs of horizontal 42 inch McCormick turbines,

mounted in iron cases on horizontal shafts. They are

coupled together, and the power is taken off at one end

of the water-wheel shaft, which extends into the mill,

by three rope sheaves 10 feet in diameter, having 45

grooves for i-;4 inch ropes. There is also a 27 inch Mc-

Cormick turbine on a horizontal shaft, direct-connected

to a 1,000 gallon fire pump. This turbine also drives a

dynamo. The combined power of these turbines is

2 -355 horse power. The water is supplied to the

turbines by two pipes 10 feet in diameter, which are at-

tached to the sides of the wheel cases. The entire out-

fit was built and erected by the company at the new No.

3 mill of the Clifton Manufacturing company. Clifton,

S. C.

The plant of the S. Morgan Smith company covers

several acres of land and is equipped with fine new

machinery, some of it of very large size. Some of the

boring mills and pit lathes are large enough to allow of

pulleys, rope sheaves and fly-wheels being turned off

and bored out as large as 25 feet in diameter and six feet

wide upon their face. There are also some large

machine tools for cutting and dressing gear wheels up to

20 feet in diameter and as much as 30 inches on the face.

The company is composed of father and three sons, who

own nine-tenths of the plant. All of them are hydraulic

telegraph and telephone operator at the White House.
But President McKinley finds it a great convenience: it

saves a great deal of time for his cabinet officers. When
Mr. Cleveland wanted to ask a question of Secretary
Olney or Secretary Morton or any other member of his

cabinet he summoned him to the White House, which cost
considerable time and trouble. Instead of doing this

Maj. McKinley has the telephone operator call up
Postmaster-General Gary or Secretary Bliss, and says:

"Hello! Is that you Gary? Don't make out the
nomination for the Roaring Creek postoffice until I see
you again. You can make out Gordon's commission,
postmasrer at Chicago, immediately, and I will sign it

so that it can be delivered as soon as he files his bond.
Am very well, thank you. How are your folks? Much
obliged. Good-by."
And then he goes to the office-seekers again.

Prof. Dussaud's Microphonograph.
It is announced from the University of Geneva that

Professor Dussaud has invented an apparatus to enable
the deaf to hear. The. microphonograph magnifies the
human voice in the same way that a lens magnifies. It

is simply a telephone connected electrically with a
phonograph, but a far more sensitive phonograph than
Edison's ordinary model. A battery of one cell to 60,

according to the degree of deafness, is used. Of course,

the apparatus is useless in the case of absolute deafness,

but such an infirmity is far rarer than is suspected. The
London correspondent of the New York Suji, who de-
scribes this invention, says that 95 per cent, of so-called

stone-deaf persons can be made to hear and understand
by Dussaud's invention. Prof. Dussaud is preparing
for the 1900 exhibition an apparatus which will enable
10,000 people who may all be deaf in the common ac-

ceptance of the term to follow a lecture.

There is talk at Rochester, Minn., of moving the elec-

tric light station to larger quarters. The total cost

would be about Sio.ooo.
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With the first indication of the revival of trade the

electrical workers of Chicago determine to indulge in a

strike. Electrical construction work was stopped on six

large buildings in this city last week, it is said, because the

contractors failed to comply with some new regulation

of the trade organization which went into effect at that

time.

As a convention city Niagara Falls promises to outdo

itself this year. A temporary structure is being erected

for the electric light and street railway men who will

assemble there in June and in October, and every facil-

ity will be provided exhibitors who may wish to display

their apparatus.

The street railway meeting will have in addition to the

operating and construction men, a large representation

of accountants who will hold an auxiliary convention at

same time. This is the first practical step that has been

taken toward securing uniformity in the methods of

keeping street railway accounts. It will be the object

of the meeting to adopt a system by which the reports

of different roads may be compared. At the present

time these statistics are valueless because there is no

WESTERN ELECTRICIAN.

means of telling how the several items are computed.

With a uniform system of accounts it would be easy to

compare the cost of operating expenses in different

cities, and the information thus gained would be valu-

able to the corporations.

Objection is made by central station managers that

where city lighting plants are maintained the public is

not given a detailed statement of the expenditures of the

department, and is therefore unable to make a correct

estimate of the actual cost of the service. The second

annual report of the light and water trustees of Oxford,

Ohio, is absolutely valueless, because it is so elaborately

indefinite. The city might discontinue the publication

of all such reports with advantage, thereby effecting a

slight saving without in any way depriving the tax-

payers of valuable information. The trustees evidently

do not propose to take the people into their confidence.

The completion of the Union loop for the accommo-

dation of the Chicago elevated roads in the down-town

business district is announced this week, and it is added

that the Metropolitan company will be ready to take

advantage of it early in May. It is also stated that the

work of construction on the Northwestern "L" road is

being pushed ahead rapidly, and that plans for the elec-

trical equipment of a section of this road will soon be

completed. This will De one of the largest contracts in

electric railroad equipment that has been under-

taken in Chicago, and it promises to add considerably to

the amount of electrical work to be done in this city

during the present year.

Now that the municipal elections in Chicago have

been held, the legislators at Springfield will feel at lib-

erty to take action upon the Humphrey bills. The fact

that final consideration of these measures was postponed

until after election is construed by the friends of the

bills as a favorable indication. During the last few

weeks the railway companies have secured many thou-

sands of names to petitions in favor of the bills, and it

is hoped that this showing will counteract the influence

of the mass meeting at Battery D which denounced the

measures and threatened vengeance upon everyone who

supported them. With a few modifications thebills would

enlist the support of many tax-payers who are now vi-

olently opposed to them, and it is believed that these

changes will be made before the measures are finally

enacted.

Fenders are generally considered necessary for the

safe operation of electric or cable cars in city streets,

but as a rule the claim of street railway men that an

efficient and reliable type has not yet been devised is ac-

cepted. A test case has been considered before the

Supreme Court of New Jersey which has decided that

municipal authorities having the regulation of the use of

streets have the power to pass all ordinances, to reason-

ably guard and secure ordinary public safety and con-

venience, whether in relation to the construction

of an electric street railroad or its equipment.

Upon reason and authority, it especially insists,

in the case of Cape May, Delaware Bay & Sew-

ell's Point Railroad company against the city of Cape

May, that an ordinance is justified, as an exercise of

reasonable municipal or police power in behalf of the

protection of the public engaged in ordinary busine ss or

travel upon the streets of the city, which requires that all

passenger cars operated by electric power in the streets

of the city shall have proper and suitable fenders on the

front of such cars to prevent accident, and makes it un-

lawful to operate such cars in the streets of the city

without such fenders.

There was a time within the memory of man when

train wrecking was as popular in the West as the more

genteel occupation of railroad wrecking now is in Wall

street. But time has worked wondrous changes. In

the West the more dangerous diversion has given way

to the practice of the gentler arts of peace, while in the

East for some unaccountable reason thereseems to have

suddenly developed a disposition to indulge in the haz-

ardous practices of the banditti. Trolley cars operated

upon suburban roads seem to be the special object of

aversion. An attempt was made last week to wreck one

of them upon the line of the North Hudson County

Railway company, near Edgewater, N.
J. The road

runs from the Forty-second street ferry, Weehawken,
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along the Palisades to Coytesville, above Fort Lee. On
the return from Coytesville the car was running at a

high rate of speed, and when near the Edgewater sta-

tion the motorman saw a mass of stones and several logs

piled upon the rails a short distance ahead. He re-

versed the motor and stopped the car a few feet from the

obstruction. Incidents of this kind lend rovelty to the

life of our eastern friends, who have become so thor-

oughly imbued with sensational ideas that they re-

quire something startling to interest them.

The utilization of the electric current for cooking and

other domestic service has become quite common, and in

some cases where the superior advantages of the system

have been demonstrated it is looked upon as a necessity.

Another field of application that has been developed to

a considerable extent is in the heating of street cars

that are operated by electricity. .Aside from this there

has been very little application of electric heating com-
mercially. An example of what can be done in this

line, however, is given in the leading article in this

issue, in which Mr. Dunlap describes the system of

heating the great power house at Niagara Falls. It is

true that all the conditions favorable to the economical

production of the current are to be found in this case,

but there is no question that the problem of heating

such a building is far more difficult than would be that

of an ordinary commercial or residential structure.

There are many advantages in this method that it would

be well for architects and owners of large office build-

ings and fine residences to consider. It might be well

for central station men to give the problem a little more
attention. While iris not to be expected that electric

heating is at once to be adopted generally, it is undoubt-

edly true that there are many cases in which it could be

used to advantage.

Individual duty and responsibility where several com-
panies use the same poles in electrical construction work

was the subject of a interesting legal controversy which

was recently decided in Newark. A telegraph company,

a telephone company, a railroad company and an elec-

tric light and power company used in common a certain

telegraph pole owned by the first named company. An
employe of the railroad company was engaged in helping

remove its wires to other poles, and had ascended the

pole in question; his left foot was thrown over one of

the crossbars, "dangling down," so that when he reached

out for a telephone wire that was handed him it is sup-

posed that the foot touched an imperfectly insulated wire

of the electric light company and the lineman was sub-

jected to a shock which killed him. The administrator

of his estate sued the Newark Electric Light & Power
company for damages, and the United States Circuit

Court of Appeals has affirmed a judgment for the plain-

tiff. In the opinion accompanying the decision the court

says that the only rule which the lineman and the elec-

tric company, respectively, were bound to obey, was the

general one which enjoins the exercise of due care

—

the observance of such caution as, under the circum-

stances, an ordinarily prudent man would have given.

There is no liability for negligence where there is no

duty of care. In such a case as this one, its special

facts are for consideration, and upon them, and not

solely with reference to the ownership or occupancy of

the place where the accident occured, the question of

duty must be determined- The duty of care, which the

law imposes upon those who undertake to operate so

dangerous a force as electricity, may even, under some
circumstances, be due to one who technically is a tres-

passer. Furthermore, the court says that the several

occupants of this pole had by virtue of the contract

under which they jointly used it, a common interest that

its use should not be environed with unnecessary dan-

ger. And it holds that each of them owed the duty to

take all reasonable precautions for the prevention of

injury to the servants of any of the others, who might

be sent there in pursuance of the common right. Nor
was this duty so circumscribed that it ceased to exist if

any one of these servants happened to rest his hand, or

place his feet, upon a cross-bar. It was bound to know
that they might come in contact with its wires. Con-

sequently, it was demanded that while this lineman was

working, as others in the business would work, his life

should not have been put in jeopardy by an unknown
and invisible peril, to which he might unconsciously or

involuntarily be drawn, and from which, by taking ordi-

nary care, the electric company might have protected

him, such as an imperfectly insulated wire.
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His Days Are Numbered.
Public opinion demands the dismissal of John P.

Barrett from the city service. The Chicago Record's

disclosures of the last few months have convinced the

taxpayers of Chicago, as well as the electrical fraternity

and the insurance interests, who were already familiar

with the character of the city electrician, that a change

in that office is imperatively demanded, Barrett finds

himself confronted with a desperate condition of affairs.

The electrical fraternity is united in its opposition to-

him. Those who have been denied an opportunity to

bid for city work recognize in the present movement the

opportunity to rid themselves of this man, and, strange

as it may appear, those who have benefited by his dis-

criminations have turned against him- Even those who

formerly sustained the closest relations with him find

Barrett too great a burden.

The action of the insurance men is familiar to readers

of this journal. They have determined to act inde-

pendently of the city electrical department as long as

Barrett controls it, and they have notified electrical con-

tractors to that effect.

Probably the most significant action, "as indicating

the point to which public opinion has advanced in con-

nection with this movement, is the actual appearance of

candidates for Barrett's position.

These incidents have had their effect upon the prac-

tical politicians around the city hall, and they are show-

ing their displeasure. They appear to be of the opinion

that Barrett has become indiscreet; that he can no

longer be depended on to exercise good judgment; that

his brutal methods, which comprise vicious attacks upon

all who dare to offer legitimate opposition to his methods,

are raising up against him a legion of enemies in all

quarters. Briefly, they consider that he has become an

unsafe man, and is no longer to be trusted even for their

purposes.

Deserted by his former confederates, opposed by the

electrical and insurance interests, and now objected to

by the taxpayers, Barrett is in a position which must

shortly prove untenable. Nor can he hope for relief

from the incoming administration, as candidates for

mayor prior to the election pledged themselves to clean

out every department which, like Barrett's, has favored

certain contractors and discriminated against others.

The latest chapter in the scandalous proceedings that

marked the awarding of a contract for fire-alarm boxes

to Barrett's company was published in the Chicago

Record of April 1st and is here reproduced:

There is a puzzle in dates on the books of the fire de-

partment. It is in the city telegraph account, which

Prof. J.
P. Barrett audits, and Fire Marshal Swenie

formally approves after him. Marshal Swenie offered

an explanation of the tangle yesterday. After he had

finished the fact still remained that a bill of the Police

Telephone & Signal company for $10,025 was approved

and a voucher for the amount made out before the con-

tract for the goods was signed or the goods delivered.

The bill and the voucher relate to the last purchase

by the city telegraph department of 75 fire-alarm boxes

and 25 police-alarm boxes from the Police Telephone &
.Signal company, western agent for the Gamewell com-

pany of New York. The prices paid were $100 each for

the fire-alarm boxes and $75 each for the police-alarm

boxes. This is the contract which Mayor Swift had re-

opened to allow the United States Fire & Police Tele-

graph company an opportunity to offer a fire-alarm box

for 545, which the Record's expert commission decided

was as efficient as the $ino box of the Gamewell people.

The first bids for the boxes were opened December

30, 1S96. The Police Telephone & Signal company
was the only bidder. Upon the interposition of Mayor
Swift bids were readvertised for and opened January 16,

1S97. The United States company's figures on the fire

boxes were $4,125 less than those of the Gamewell
agents. Prof. Barrett tested the boxes and rejected the

United States boxes January 28th. February 1st Mayor
Swift and Comptroller Wetherell signed the contract.

The voucher for $10,025, however, bears the date of

December 31, 1896, and is entered on the books of the

city comptroller under that date. The stamp of the fire

marshal on the company's bill is of the same date, and

reads as follows:

APPROVED
;' December 31, 1S96.

d. j. swenie, ;

Fire Marshal.

It is the date oE the bill of the Police Telephone &
Signal company that complicates the situation still

further. This is "January 29. 1897." This is the day

after Prof. Barrett recommended the purchase, and two

days before the contract was signed. It purports to

have accompanied the delivery of "75 Chicago style

fire-alarm boxes^Sioo—$7,500, and 25 police telegraph

signal boxes—$75—$1,875," as wel1 as tw0 J oker outfits,

although the boxes are of a special pattern, and the

manufactory of the company is in New York city.

The boxes were not delivered until the end of Febru-

ary. The initials "J. P. B.," Prof. Barrett's regular
"O. K.," appear on the bill.

The voucher, which is No. 54,948, of 1896, gives the
items of the bill, which are indorsed "Correct, D. J.
Swenie, Fire Marshal." It was paid March 13th, the
receipt being given by E. B. Chandler, treasurer of the
Police Telephone & Signal company. The word "De-
cember" is stamped in red ink on the voucher. The
entry on the comptroller's book, against fund "F" of the
fire department, which is for the maintenance of the
city telegraph service, is near the end of the items which
come under the head of "December 21st."

Marshal Swenie claims the bill of the company was
not approved by him on December 31, 1896, but was so
stamped to bring it into the department appropriation
account for 189b. lie makes the same explanation con-
cerning the date of the voucher.

The account with the comptroller for 1S96 did not
close until February 1st, this year, and vouchers for pur-
chases against the 1S96 appropriation were received and
entered until that date.

The marshal says the bill was sent in and approved
by him before the contract was signed or the goods de-
livered. It is his recollection that the voucher was sent

up to the comptroller's office during the last days of Jan-
uary, and this is supported by the recollection of the

bookkeepers in the comptroller's office, although there
is no record of the date of receipt. The marshal claims
he sent with it orders to have it withheld from payment
until notice was sent that the goods were received and
accepted. The voucher, however, bears all the marks
of formal approval, and only by irregular proceedings
could it have been withheld from payment if the com-
pany had demanded the money.

' T had the voucher and bill dated back to bring them
under the appropriation of 1896," said Marshal Swenie
yesterday. "I do that frequently to get as much out of

the old year's appropriation as possible. Otherwise it

would have to come out of this year's appropriation.

The money was not paid until the goods were delivered,

and I gave orders to that effect. They held the voucher
in the comptroller's office until I released it."

Further disclosures of the Record's investigation were

presented on April 5th, when the subject of the prices

paid for lamp-posts was considered. Here is the

Record's report of the result of its investigation:

Prof. J.
P. Barrettbuys the electric-light street lamp-

posts for the city. This is part of his duty as head of

the cify electric-light plant. As there are many cor-

ners in the city to be lighted, the number of lamp-posts

is large.

The price Prof. Barrett pays for them is also large.

OE styles and sizes the posts present >a great variety.

Some are tall and some are short, They have double-
arm "hoods," which throw a double shadow on the

street; single-arm "hoods ' of later pattern, which throw
no shadow on the street, and only a dark line on the

building behind. There are boulevard posts of more
artistic design, and alley posts with a long "goose neck"
to hold the lamp over the alley and throw Ihe light a

greater distance in either direction.

But for all these various shapes Prof. Barrett pays
the uniform price of $50 for each lamp-post. He buys
them all from the Western Electric company, and uses

a type known as the "Western Electric Columbian "

Although there are a dozen or more prominent firms

in the city which manufacture or furnish lamp-posts,

they get no business from the city electric-light plant.

Prof. Barrett generally orders the "Columbian" posts

from the Western Electric company as he wants them.

The contract for lighting Ogden avenue, on which bids

were received recently, seemed to invite competition in

the matter of furnishing posts and other material, but

the specifications called for Western Electric posts.

Prof. Barrett says he does this to secure uniformity of

style throughout the city.

The uniformity of his price is costing the city nearly

double what any other public institution here has paid

for lamp-posts. A comparison of city prices with those

paid for lamp-posts by the World's Fair in 1S92 and the

West Park board in 1896 shows that during 1S96 the

extra cost to the city on Prof. Barrett's purchases
amounted to $2, 0S1. 55, and that since the construction

of the city plant in iSSS the extra ccst has been

$20,163.20.
The electric light plant of the World's Fair was put

in in 1892, and E R. Graham of D. H. Burnham &
Co., who was assistant director of works, secured the

posts for $24 each. They are much more ornate in

design than the posts used by the city, and of the same
size, which were then costing $50 each. At present the

South Park commissioners are selling the surplus stock

which has not been used since the close of the fair at

$15 each.
The West Park board recently had installed with the

rest of its electric plant about 1,000 lamp-posts, in the

parks and along the boulevards. They are of two de-

signs, and are considered the most artistic and costly

lamp-posts in the West. The ones used on the boule-

vards have the "goose neck" of graceful design which
carries the lamp over the roadway. These are the most
expensive of the two classes. They cost $26.16 each.

They were furnished in sections and the expense of as-

sembling and Dainting brought the total price for each

to S28.46.
The other class, which are straight, have a "hood" or

"harp" for supporting the lamp, and are similar to

those used by the city, but of more elaborate design and
finish, costing $24.66 each, or $26.96 painted and as-

sembled. These posts were specially designed by
Foree Bain, the special engineer for the West Park

board, who designed and supervised the construction of

the entire plant. He first examined the style of post
used by the city, and made a design which he consid-
ered an improvement on the Western Electric post for
practical as well as ornamental purposes.
The bids on the straight posts, on which the awards

of contracts were made, were as follows:

Union Foundry Works, upper and lower sections *2m 25
Michigan Pipe company, wood (middle) section 2 16
Hart A Hegeman, switches - 2.25

Total cost per post $24.66

It costs Si. 25 to assemble and Si. 05 to paint each
post. As the park posts have no "bonnets"—sheet-iron
coverings for the lamps—a cost of S2 for this item may
be added to these figures for purposes of comparison.
This would bring the cost of each park lamp to $2S.g6.
The cost of the World's Fair and West Park lamps will
then average under $27, as delivered in the condition in
which the city receives its posts.

In the following table the vouchers paid to the West-
ern Electric company during 1S96 are listed, with an es-
timated cost figured on the competitive basis adopted by
the World's Fair department of works and the West
Park board:

Jan. 30, 9 Columbian lamp-posts (without
switches), $47.50

July 3. boulevard lamp-posts, $50
July 7. boulevard lamp-posts, $50
July 8, boulevard lamp-posts, $50
Sept. 1, 9 Columbian lamp-posts (complete)
$50.

.

Sept. 17. 8 Columbian lamp-posts (com-
plete), $50

Sept. 18, 2 Columbian lamp hoods $25
Sept. 21. 2 Columbian lamp-posts, $50
Sept. 21, 6 Columbian lamp-posts. $50
Sept 26. 5 Columbian lamp-posts, $50
Sept. 30. 5 Columbian alley lamp-posts, $50
Oct. 14, 8 Columbian lamp-posts. $50
Oct. 15. 4 Columbian lamp-posts, $50
Oct. 16. 9 Columbian lamp-posts, $50
Oct. 30, 4 Columbian lamp-posts. $50
Nov. 2. 1 Columbian blvd. lamp-post. $50.
Nov. 4. 4 double-arm Western Electric
hoods, $20

Dec. 29, 5 Columbian lamp-posts, $50

Totals

Cost to
city.

427.50
150.00
350.00
150.00

450.00

400.00
50.00
100.00
300.00
250.00
250.00
400.00
200.00
450.0)1

200.00
50.00

80.00
250.00

$2,081.55

222.75
81.00
189.00
81.00

243.00

216.00
27.00
54.00
162.00
135.00
135.00
216.00
108.00
243.00
108.00
27.00

43.20
135.00

Every year Prof. Barrett sends to the city comptroller
an inventory of the electric light plant. A table com-
piled from these inventories showing the purchases of
lamp-posts, the cost to the city each year, and the ex-
tra cost figured on the World's Fair and West Park
prices, is given below. During the first two years a
number of small and inexpensive posts were bought,
and on these no estimate is made, the city price being
used in both columns.

Prof. Barrett says there has been practically no
change in the prices paid by the city since the modern
improved poles came into use. The relative value of
the lower portion of the posls, sometimes called the
"masts" and the "hood," is at present 60 and 40 per
cent., and has not varied materially since 1SS9.

This table shows an extra cost to the city on lamp-
posts amounting to S20, 163.20. In the inventory for

1896 the cost to the city is estimated at 563,619 80,

while the city price on posts alone amounts to S4S,-
S21.7S. This leaves an allowance of S14.79S.02 for set-

ting 1,131 poles, or an average cost of S13.
The West Park board paid $4.92 per pole, but the

conditions met with in the city work are more compli-
cated. Following is the table:

Estimate
cost on
compeii-

Cost to tive
Year. Number lamp-posts added. city. basis.
1889. 252 posts $ 3.327.78 $ 3 327.78

105 posts 210.00 210.00
322 posts, $28 9,016.00 5,216. 10

296 hoods, $18 . 5.328.00 3.196.80
1890. 200 posts, $30 6,000.00 3.240.00

585 hoods, $20 11.700.00 6,315.00

189!. 82 posts. $30 2.460.00 1,328.40
1 13 hoods, $20 2,260.00 1,220.40

1892. 64 posts (complete), $50 3,200.00 1,728.00

1893. 16 posts (complete), $50 800.00 432.00
1894. No additions.
1895. 2 posts (complete), $50 100.00 54.00
1896. 88 posts, $30 2.6^0.00 1.425.60

89 hoods. $20 1 .7S0.00 961.20

Totals $48,821.78 $28,658.58
28,658.58

Extra COSt $20,163.20

Prof. Barrett, when asked to explain the cost of lamp-
posts to the city, saidj

"We use the Western Electric poles generally through
the city. I do this for the sake of uniformity and because
I consider the pole well adapted to the conditions as I

find them. The Western Electric has a patent on its

pole and I have to pay their price when I want it It

is a hard matter to get bottom prices on supplies I buy
for the electric light plant. I get a few poles at a time
and cannot get Ihe benefi t of these people who are letting

contracts by 1.000 at a time.

"The Western Electric pole has been changed until I

think it is admirably suited to the city. We are now
advertising for some poles on Michigan avenue, where
all the firms in the city will have an opportunity to bid.

No; the price of poles has not varied much, and our poles

have cost about S50 each as they stand. They are satis-

factory to me and are doing the city good service."
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Benjamin Butterworth, Commissioner
of Patents.

The reappointment of Benjamin Butterworth as com-

missioner of patents has been well received throughout

the country by the thousands of attorneys and others

doing business with this important department of the

government- Mr. Butterworth's previous experience in

the office, his familiarity with the needs of the service,

his intimate acquaintance with members of Congress and

particularly with the members of the patent committees

of the Senate and House, all give reason to hope that

the new commissioner will be able to accomplish much

for the Patent Office, especially in the direction of se-

curing the passage of legislation that is generally recog-

nized as necessary to remove existing defects in the sys-

tem. Mr. Butterworth is known to favor the merit sys-

tem, and is not likely to attempt many changes in the

personnel of the Patent Office; but of course no one ex-

cept himself can outline his policy in relation to the

needs of the office force, as in the matter of increased

room and facilities and improvements of like im-

port.

Benjamin Butterworth, whose portrait is given here-

with, was born of Quaker parentage about 60 years ago

on a farm near Cincinnati. He was educated in that

city, which was his home for many years, and there he

studied law and was admitted to the bar. He served in

the army during the war, and rose to the rank of

captain. Returning to Cincinnati, he resumed the prac-

tice of law and soon achieved prominence in Repub-

lican oolitics, local and state, becoming finally a man of

national reputation. Mr. Butterworth's services as an

orator were in great demand, especially during political

campaigns, and this has remained true throughout his

whole career. Last fall he delivered a number of effect-

ive speeches, mostly in the Northwest, on behalf of Mc-

Kinley and Hobart, and his efforts for the success of the

Republican candidates were undoubtedly of much assist-

ance to the successful candidates. Mr. Butterworth is

particularly graceful and pleasing as a public speaker,

and is unquestionably entitled to rank among the lead-

ing orators of the country.

The newly appointed commissioner has held many

offices, elective and appointive, but is perhaps best

known to the public at large By his service in Congress

daring the 'So's. He served four terms as a representa-

tive from his native state and greatly added to his repu-

tation by his readiness in debate and valuable service

on committees. In his second term he was a member

of the committee on appropriations, then considered the

most important in the House, and he also served on the

committee on patents, of which he became chairman.

In iS8^ Mr. Butterworth was one of the special counsel

of the government appointed to prosecute the election

cases in South Carolina. In October of the same year

President Arthur appointed him commissioner of pat-

ents, and he served until March 3, 1SS5, when he

resigned to re-enter Congress. About the close of his

second period of service as a representative, Mr. Butter-

worth became a member of the patent law firm of But-

terworth, Hall & Brown, organized in October, 1SS9.

This firm had offices in Chicago and Washington, and

the other members were Benton J.
Hall, ex-commis-

sioner of patents, who died early in 1S94, and Frank T.

Brown, formerly principal examiner in the electrical

department.of the Patent Office and attorney for the de-

partment under Mr. Butterworth, and now senior

member of the firm of Brown & Darby of Chicago, the

successor cf Butterworth, Hall & Brown. In 1S92 Mr.

Butterworth retired from the firm and was appointed

secretary and solicitor.general of the World's Colum-

bian Exposition company. He was greatly interested

in the World's Fair, and assisted in entertaining many
of the distinguished visitors to Chicago in 1S93. After

the exposition Mr. Butterworth removed to Washington

and resumed his law practice as the senior member of

the firm of Butterworth & Dowell, with which he was
connected at the time of his appointment as commis-
sioner of patents last week by President McKinley, to

succeed ]ohn S. Seymour.

Personally. Mr. Butterworth is very popular. He is

a man of pleasing address, courteous and genial, and is

universally liked One who knows him well said a few
days ago that he had "more personal magnetism than

any other man in the United States." As a lawyer he
is described as a close reasoner, with an intuitive faculty

for seizing the strong points of a case and presenting

them in a forcible and convincing manner. Mr. Butter-
worth has long been married, and he has three grown-up
sons and one daughter.
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Design and Construction of Electric

Power Plants.

[Continued from fage 20j.~]

air, are required to burn one pound of carbon. This is

the theoretical amount for pure carbon, but with most

coals no great mistake will be made by considering them
as pure carbon. Practically, however, it is found that

an amount of air considerably more than the theoretical

amount must be supplied to the coal in order to effect

complete combustion. With the ordinary chimney
draught this amount of air is usually estimated at 24

pounds per pound of coal, about twice the theoretical

quantity required. If too great a quantity of air is ad-

mitted to the fuel, the result will be an increase in the

gaseous products of combustion which will necessarily

be at a lower temperature. Thus the reduced tempera-

ture will affect the rate of conduction through the heat-

ing surface, and at the "same time the increased bulk

will make it more difficult for the heating surface to

reduce the temperature of the gases.

If smoke is present in the gaseous products of the fur-

nace, it is a sure indication of incomplete combustion.

The presence of dense volumes of smoke pouring out of a

chimney means just so much money lost, and represents

a waste which is entirely useless. Smoke consumers are

numerous, but the best way to prevent smoke and its

consequent waste is not to produce it at all. For the best

results the air should always be introduced through the

grate. A hot, quick fire, bearing a bed of coals moder-
ately thick, with a good, strong draft, is what is wanted.

To attain this result it is of course as much a question

of intelligent firing as a problem for correct design of

the furnace proper.

The proper size and kind cf furnace depends largely

upon the kind of fuel to be burned. A good rule is to

allow about 10 pounds of coal burned per square foot of

grate area for anthracite coal and 15 pounds per square

foot if the coal is bituminous. IE the draft is very strong

and the coal is free from ash, there will be obtained a
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better rate of combustion per square foot of grate area

than this, but it will be found a much simpler matter
to reduce the size of the available grate area than to in-

crease it, and the designer can afford to be liberal in

this respect. The amount of air passage through the

grate is made usually from 30 per cent, to 50 per cent,

of the total grate area. If the fuel is liable to clinker,

of course the air spaces should be larger than if the fire

burns cleanly.

Rocking or Shaking Grates are useful, and if

properly bandied will contribute to the economy of the

furnace, as they avoid the opening of the furnace doors
to introduce tools which are necessary to keep the fires

clean. Rocking grates get rid of the ash of the coal as

quickly as formed, and in this way a poor quality of coal

can be burned upon a less area of grate, and with less

draft than otherwise.

The points to be considered in selecting a rocking
grate are simplicity of construction, strength of parts,

an action that will always furnish an abundant supply
of air, easy manipulation and a thorough shaking move-
ment. [Several well-known rocking grates were illus-

trated by means of lantern slides]

Dozen-draft Furnaces.—The great disadvantage of

the ordinary grate, fired in the usual way, is that every
time the furnace door is opened a mass of cold air is in-

troduced above the fire, cooling off the gases just at the

time they should be the hottest. To avoid this disad-

vantage and at the same time allow hand firing—which.
with a skillful fireman, is no doubt the best way to feed
fuel to the furnace— there is often used a down-draft
furnace. "In this type of furnace there are two separate
grates, one above the other. The upper one is formed
of a series of tubes opening at their ends into steel

drums, or headers, which in turn are connected with the
boiler, through which the boiler water continually and
rapidly circulates. It is upon this upper grate onlv that
the fresh fuel is fired, and the down-draft of air passiDg
through the upDer fire doors, which are constantly kept
open, causes the gaseous matter from the green coal
consumed on the upper water-tube grate to pass down
through this mass of fuel. Whatever gases escape un-
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consumed are then burnt by the flames from the lower
grate. The lower grate, formed of common bars, is en-

tirely fed by the half-consumed fuel falling from the

upper grate, and as the flame from this source ascends,

it meets the downward burning fire from the upper grate

and the joint draught current passes through the flues

in the usual way."
Some additional heating surface is furnished by the

water-tubes and connections. The advantages of such a

furnace are that smoke is almost entirely prevented,

that no cold air is introduced to cool down the gaseous
products of combustion, that more perfect combustion
of the fuel is obtained than with the average grate set-

ting, that a greater consumption of coal per square foot

of grate surface can be secured, and that the amount of ash
is reduced because of the second grate. The disadvantages

are that the furnace is not adapted to be automatically

fed by coal-handling machinery, and that the labor ac-

count is usually higher than with ordinary furnaces on
account of the fact that the firemen are constantly ex-

posed to the intense heat of the upper grate.

These furnaces can be applied to any form of boiler

and the results of numerous tests seem to indicate that

with their use a slightly greater evaporation of water

per pound of combustible can be obtained.

Mechanical Stokers.—This is another type of device

intended to overcome the disadvantages attending the

feeding of the furnace by opening a door above the fire

as ordinarily required. With mechanical stokers the coal

is fed automatically to the furnace. The device is

usually driven by a small steam engine or an electric

motor. The coal is delivered into hoppers either at the

front of the boiler or in the side walls, from which it is

uniformly fed forward upon a coking plate, where the

volatile part of the fuel is driven off, leaving coke to be
consumed in the furnace proper. This furnace usually

consists of an inclined set of rocking gra tes, by the motion

of which the coal is continuously moved down toward
the bottom of the furnace, where the clinker breaker
grinds all clinker and refuse into the ash-pit.

The use of mechanical stokers presents numerous ad-

vantages. The coal is fed uniformly into the cooler

portions of the furnace and gradually worked to the hot-

test part of the fire, thus coking it before combustion
takes place and partially preventing smoke. The cost

of labor for firing and boiler attendance is reduced from

25 to 50 per cent. With the use of stokers the coal may
be taken mechanically from the coal bins to the furnace

without any manual labor whatever. The cheaper
grades of fuel—bituminous, serai-bituminous and lignite

coals—can be burned completely and bandied success-

fully. The boiler is saved the wear and tear of con-

traction and expansion resulting from frequently being
exposed to a cold blast of air from an open furnace door.

With mechanical stokers the boiler room can be made
as clean as the remainder of the plant, while the con-
venience of handling the fuel can only be compared to

that resulting from the use of natural gas or oil.

Mechanical stokers, however, have some few disad-

vantages. The stokers cannot be ' 'crowded" to any great

extent, which results in the necessity of providing for a

greater equipment of boilers than required when hand-
fired furnaces are used. Furthermore, they are liable

to get out of order, and their cost, which is necessarily

greater than that of ordinary grates, will make their use

unadvisable in a large number of cases, and especially in

small plants, where no saving in labor can be effected

on account of it being necessary to keep one man on
duty at all times.

In purchasing mechanical stokers the following points

should be carefully considered : First—Is the fuel adapted
for stokers? Second—Avoid too much complication of

parts. Third—Has the device been in service long enough
to be considered successful?

Boiler Setting.—With most boilers it will be found best

to erect and set the boiler according to the blue prints

which will usually be furnished by the manufacturer of

the particular type selected. It will always be found
advisable to have the combustion chamber separated
from the heating surface so as to avoid the cooling effect

of the cold surfaces. With anthracite coals the heating
surfaces can be placed much nearer the grate of the

furnace than with bituminous coals. With anthracite

this distance may be between 18 and 24 inches, while with
bituminous coals it is customary to have from 24 to 30
inches between the grates and the heating surfaces, and
it is sometimes found desirable to have the furnace four

to five feet high. The furnace should be entirely lined

with fire brick so as to keep the temperature as high as

possible and prevent the cracking of the boiler walls.

The foregoing discussion on furnaces has properly
come under the head of the first requirements of a good
boiler, i. e.. complete combustion. Having transferred

the greatest possible number of heat units from the coal

to the gases, the second requirement will be to provide
a means of passing the greatest number of the available

heat units in the gases into the water of the boiler in or-

der to form steam. This brings us to a discussion of

the requirements of the boiler proper, and face to face

with the question of the best type to be selected.

[The title of the third lecture in the series is "Boilers
and Accessories."]

Advices from Caracas, Venezuela, announce that

Jacob Schwed, agent for Henry Clews and other bankers
in New York, has secured from the government a con-
tract, by the terms of which the American financiers

will control the telegraph lines of Venezuela for 30
years. The concession, which is of great value, will

enable the syndicate to construct cable, telegraph aDd
telephone systems in all parts of the country. Jacob
Schwed went to South America three weeks ago as repre-

sentative of a syndicate of capitalists.
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Cazin Water and Steam Wheel.
The subject of the utilization of water power, which

is becoming of so much importance, has received new
additional matter in the shape of a pamphlet just dis-

tributed among civil, mechanical and electrical engi-

neers generally throughout the United States, by the

American Impulse Wheel company of New York.

The invention described in the publication referred to

is a wheel of the free jet or percussion type (operated by

.or tnd Vht.]-»uc
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CAZIN WATER AND STEAM WHEEL.

either steam or water) which appears to go beyond any-

thing of the sort hitherto known to the mechanical world

in developing maximum efficiency of the motive power.

It is taken as an established fact in hydraulics that the

jet of water must be completely inverted by the vane or

bucket of a wheel, traveling at half the velocity of the

jet, in order to obtain the best results in transmitting

the inherent power of the jet. It is unnecessary to

quote authorities in support of this theorem, but it is of

interest to note the claims of this new wheel company
in complying therewith. The accompanying cuts more

clearly than verbal explanations indicate the basis for

the assertion that the wheel actually performs the work

theoretically required.

Fig. 1 gives a front view of pair of buckets, in which

the curves of the receiving lip and vanes are indicated
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by the shaded lines. Figs. 2, 3 and 4 show sections of

the vanes, indicating not only the true curves, but also

the course of the jet in contact therewith. Fig. 5 repre-

sents the positions of the vanes on the wheel crown and
also the diagonal nozzle tip intended to provide against

loss of power between the time the jet leaves the nozzle

and contact with the buckets.

These cuts show the pertinent facts of the merits of

the device, and it is claimed in the pamphlet referred

to that the jet is not only inverted while the bucket is

in its best position relative to the jet, but also completely

and permanently in all positions taken by the bucket

while receiving the jet impact—a necessary addition to

highest efficiency hitherto overlooked by wheel manu-
facturers. In addition to these brief items, the book
contains considerable information relating to power cal-

culations, hydraulics, water rights and other matters.

The invention is covered by patent rights issued to

F. M. F. Cazin, inventor, and is offered for sale by the

American Impulse Wheel company, 120-122 Liberty

street, New York, which will furnish copies of the book
upon application.

Automatic Circuit Breakers.
Fuse wire is often unsatisfactory as a protective de-

vice, and many engineers are turning their attention to

the use of automatic magnetic circuit breakers as a re-

AUTOMATIC CIRCUIT BREAKERS.

liable substitute for fuse wire. One type of these in-

struments is shown by the accompanying cuts, which

represent the well-known automatic circuit breakers or

limit switches made by the Automatic Circuit Breaker

company, Newaygo, Mich., with the latest improve-

ments. Fig. 1 shows the circuit breaker closed;

Fig. 2, circuit breaker open, or as it appears after

a circuit is broken; Fig, 3, a sectional view, on a

line drawn through center of instrument. Refer-

ring to Fig. 3, J" represents base, either marble, slate, or

other suitable material, preferably slate; A, copper con-

tact; B and B lt carbons upon which they make their final

break; C, dash-pot that gives break-frame its sudden

blow through handle /", which has about one-eighth of

an inch play, as sbowo at Z, so that it gives break-

frame a hammer blow, overcoming any possible chances

for contacts A' and .-/sticking; D, latch; E, small weight to

return armature to place after instrument has operated;

/'.screw through armature holder, making con tacton point

shown at (/, which is a piece of iron running to magnet

core and is magnetized so that it holds armature up un-

til current exceeds the predetermined point. The mag-

net (7 releases screw /-', giving a hammer blow to .£" against

latch D and released disk F, which is the catch on frame

R, and a part of handle I~, all movements being positive

knock-out blows. Mis the graduation plate, the gradu-

ations being in amperes. A' is the adjusting screw for

adjusting capacity, either increasing or decreasing to

any predetermined point between the minimum or maxi-

mum graduations. All springs are displaced by a new

and novel use of magnetism, which is always positive

and never varying in principle or operation.

The company makes a positive guarantee that its in-

struments will operate within one per cent, of their set

capacity under any and all circumstances. It has them for

20?

all systems and voltages, and claims to manufacture the
only successful alternating current circuit breaker now
on the market. It attributes a great share of its success
to the fact that it sends out one or a full equipment to
its customers subject to approval, and if the instruments
are not entirely satisfactory customers are under no
obligation except to promptly notify the company, so
that it can send shipping directions for the return of the
instruments.

This being the season of the year when one should
look after the protection of his electrical apparatus "from
lightning, managers may well take up the matter of

better protection to electrical apparatus by the use of
automatic circuit breakers.

Not a Bucket Shop Victory.
[From the Chicago Chronicle .]

Under the head, ''Bucket Shops Win," the press has
published broadcast a statement that the recent decision

FIG. 2. AUTOMATIC CIRCUIT BREAKERS.

in the Chicago Board of Trade and Western Union Tele-
graph company case was a victory for the bucket shops.
The exact contrary is the fact.

The case was that of an injunction against the tele-

graph company forbidding it to withhold Board of Trade
market reports from two alleged regular commission
firms. There was no allegation in the proceedings that

Kfclfc
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the alleged commission firms were proprietors of "bucket
shops." Judge Horton, in deciding the case, stated the
general principles of law.

For 40 years the Board of Trade had given its reports
of prices to the public through the telegraph, the press
and other channels. By this long practice the market
news "had become clothed with a public interest" and
could not be withheld from the public.

This is as far as the decision went. The court said it

did not follow that each and every member of the pub-
lic had a right to go on the floor of the Board of Trade
and pick up the news. The board had a right to estab-
lish proper rules and regulations for disseminating the
reports of prices. But until some better way should be
devised the telegraph lines should be regarded as a
proper agency for the distribution of reports to the
public.

But it was expressly said that the telegraph company
had no right to deliver reports to bucket shops, which
are run in violation of law. Holding that the reports
area "public interest, ' Judge Horton said that it was
not an interest to which lawbreakers could lay claim.
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Warren Electric Manufacturing Com •

pany,

A new manufacturing concern is always an object of

interest, especially to those engaged in the same industry,

but there are many special reasons for the attention that

is being given the plans of the Warren Electric Manu-

facturing company of Sandusky, Ohio, by the electrical

trade. As a matter of fact the company cannot rightly

be classed as anew enterprise, although in a sense it may

be so considered, inasmuch as it is now formed on a

much more elaborate scale than was at first intended,

and the scope of the field it will occupy is greatly en-

larged. The reason for these changes may be found

primarily in the cordial reception which was accorded

the company's product from the start, which made it

necessary to enlarge and improve the manufacturing

facilities at once. Accordingly, arrangements were

made for a transfer of headquarters from Chicago to

Sandusky, O., and one of the most important electrical

deals made since the arrival of panicky times was then

effected by C. C. Warren, one of the veterans of the

electrical business. It goes without the saying that

everybody at all familiar with the growth of electrical

development needs no introduction to him. A sketch of

his career will be interesting at this time, and is ap-

pended to this article.

The deal referred to was the purchase of an extensive

manufacturing plant in Sandusky, heretofore known as

the Barney & Kilby Engine & Machine works, in the

very center of the city and occupying over half of one

entire city block only two squares from the postoffice.

Transportation by five lines of railway connecting San-

dusky with every trunk line of the United Stages, and

with its magnificent Lake Erie harbor, affords unsur-

passed shipping facilities to every section of the country.

The situation for an electrial manufactory seems an

ideal one, as it is close to the very heart of the metal

markets, where iron and coal meet and ore is trans-

formed to finished product at the most natural point

and to greatest advantage; midway between the wealth

of the East and the developing West.

As will be seen by the view of the works, Fig. 1, and

by reference to the ground plan and dimensions, Fig. 2,

the plant is an extensive one.

The Warren machines have heretofore been built by

contract, but the plan was not entirely satisfactory, and

a search for suitable manufacturing facilities has re-

sulted in the organization of a manufacturing company
and the purchase, upon exceptionally favorable terms, of

the Sandusky plant.

The Warren Electric Manufacturing company has a

full paid capital of ^.200,000, a complete factory filled

with suitable tools, the buildings substantial stone

structures, a handsome cash working capital, not a dol-

lar of floating debt and a most enviable reputation for

the apparatus, which has been acquired in an un-

obstrusive but businesslike manner. The Warren
alternator is in successful operation in Florida, New
jersey, Pennsylvania, New York. Ohio. Illinois, Indiana,

H. B. Warren, secretary; Charles F. Mack of San-

dusky, treasurer.

C. C. Warren is one of the best known men in the

electrical business, and he is one of the veterans who
came through the panic unscathed His experience in

commercial enterprises before entering the electrical

field gave him considerable advantage over many of his

contemporaries. In 1852 Mr. Warren, then at the age

of 17, and having spent several winters in the old log

and red-painted country school houses in Southern

Michigan, secured employment in Cleveland, Ohio, in

his resignation from the bank. In 1S65, his health be-

ing restored, he established himself in Toledo, Ohio, in

the wholesale coffee business, founding a business which

he conducted for about seventeen years, the concern

having long since established the second largest coffee

business in the United States.

In 1881 a malicious and merciless six years' litigation

terminated, in which Mr. Warren's firm were defend-

ants, and while he was successful in every respect and

won his cases, vindicating himself and associates, he dis-

covered that his resources had become so greatly impaired
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the old car works of Wasson & Co. He seemed to be a

handy boy—engineer, woodworker, lathe tender, etc.,

but meantime was not fully contented with his lot. The
bent of his inclination seemed to be toward commercial

pursuits, and in 1S54 he secured a position in a" country

store in Hillsdale, Mich., where he manipulated the

sugar bins, nail kegs, mouse trap and fishhook depart-

ments, laces, kid gloves, drugs, silks, satins, hoopskirts,

etc. His advance was rapid, and at the end of four

years he was head clerk of the establishment, which was

the most extensive of any for many miles around.

Having long since fallen in love, and being unable to

wait longer for the girl of his choice, he married in 1S5S,

and almost immediately thereafter his employers volun-

tarily proposed that he secure a location and start a

Brjiss

Foundry.
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Colorado, Arizona. California and

SANDUSKY, OHIO (GROUND AREA,

Iowa, Minnesota

even Tapan.

Its success now fully established, adequate manu-
facturing facilities secured, all without being handi-
capped by over-capitalization, inflation and unreasonable
"fixed charge" account, and with the aggressive but
conservative management of C. C. Warren, the com-
pany will doubtless do a large and prosperous business.

The Sandusky company is the successor of the Warren
Electric company of Chicago, the business having been
done heretofore from Chicago by the latter named com-
pany. The officers of the company are: C. C. Warren,
president; Jos. F, Kilby of Cleveland, vice-president;

mercantile concern of his own, for which they would

provide the necessary capital. This token of recogni-

tion of the ambition and determination of their former

employe was most gratefully received, and the firm of

C. C. Warren & Co. of Three Rivers, Mich., was es-

tablished, and for five years thereafter did a most pros-

perous and lucrative business, at which time the firm

sold out, and Mr. Warren organized the First" National

Bank of Three Rivers, Mich., and he himself became its

cashier. This bank has always been a very prosperous

one, and is to-day one of the sound and reliable banks of

Southern Michigan. Toward the close of the first year

Mr. Warren found his health failing, which necessitated

by the costs and consequences of the litigation that he

was compelled to reorganize the business with which he

had spent the best days of his life. In the early part of

1S82 the business was reorganized by the incorporation

of a stock company, entitled the C. C. Warren Coffee

company, under the laws of Ohio, in which all of the

wholesale grocers of the city of Toledo had been induced

to interest themselves, thereby securing the new com-

pany their co-operation, and eliminating their former

active and pitiless competition. Upon the organization,

election of officers, etc., some internal dissensions arose,

and Mr. Warren became somewhat embittered, and

after finding a man to take his place, which he did in

the person of Mr. Woolson, he withdrew from the con-

cern. The incorporated name was then changed to the

Woolson Spice company, which has recently become

famous the world over as the coffee concern which has

sold out to the Sugar Trust, and which has recently put

more than two millions of dollars into the pockets of the

people who Mr. Warren only 15 years ago induced to

engage in the business. In 1SS0 he organized the Citi-

zens' Electric company in Toledo for the purpose of

doing a general lighting business. This company was-

among the first electric lighting companies to be in-

corporated in the state of Ohio. When dropping out of

the coffee business he naturally turned his attention to-

ward the field of electricity, and in the middle of the

year 1SS2 took up the management of the western de-

partment of the United States Electric Lighting com-

pany, locating the office in Chicago. The growth of the

western business of that company under his manage-

ment was simply phenomenal, as all the old-timers in

the electrical business know.

In 18S9 most people familiar with electrical matters

will remember that the United States Electric Lighting

company turned its business over to the Westinghouse

company. Shortly thereafter Mr. Warren took up the

management of the Central State district for the Edison

company, remaining in charge until the early part of

1S90, when he resigned for the purpose of organizing a

railroad department of the Westinghouse company of

Pittsburg. The arrangement was perfected, but soon

thereafter the disaster which reached the Westinghouse

company in 1890 could be concealed no longer, and he

resigned from that company, intending to remain out of

electrical business. The fascination, however, after so

many years of life engaged in electrical pursuits, was too

strong to keep him in retirement, and he began in 1S93

to exploit the alternating current system, in connection

with his son, H. B. Warren, and after spending many
months of time and a great deal of money in the neces-

sary experiments, the result is seen in the present

Warren alternator, the demand for which has madi. it

necessary to acquire adequate manufacturing facilities.
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Mr. Warren is now in Sandusky at the head of his own
company, with a manufacturing plant at his command,
with every facility needed in the carrying out of his

plans.

Associated in the present company is H. B. Warren,
son of C. C. Warren, who has been mentioned as inven-

tor of the Warren alternator, which was illustrated and
described in the Western Electrician September 21,

1S95. The young man graduated from the High School

of Toledo, Ohio, in 1S77, entered the counting room of

his father, who was then conducting a large wholesale

coffee business in Toledo. He was more inclined to

dabble with the electrical matters than to confine him-

self lo the humdrum of commercial pursuits, and his

father's connection gave him an opportunity to do so.

Electricity seemed to have a great charm for him, and in

1S82, when C. C. Warren took the western management
of the United States Electric Lighting company, his

son took charge of a large department of the commer-
cial work. Beginning almost with the installation of the

then very important plant, the postoffice, St. Louis,

Mo., the plant was completed in good time and promptly

accepted by the government inspectors and was consid-

ered, at the time, a most remarkable installation. He
then took charge of the construction business of the

southwest, locating at Kansas City, where he installed

many important plants. A year or two later the busi-

ness of the Northwest grew in importance, necessitating
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Portable Electric Lanterns.
The market demand for a reliable portable electric

light, to supersede oil lamps and other usual modes of

lighting, has been steadily on the increase. This is

shown by the efforts of manufacturers to furnish electric

light for bicycles, for private carriages and other
vehicles as well as for (electric) hand lanterns for a va-

riety of uses. The superiority of electric light forany use

is unquestioned. It is clean, absolutely safe, brilliant,

always ready and under perfect control.

The source of electric light for any of the above
uses is in most cases some kind of battery. Primary
batteries for such uses are obviously troublesome and in

the end expensive. They require frequent attention

and renewals, and are moreover not constant. Dry
batteries, from the very nature of their construction,

are not adapted to furnish a fairly uniform light for

more than a few hours' continuous service, and, once
discharged, they are useless. They have the advantage
of being cheap, light, and of standing rough handling

without injury, but these, except for a few special cases,

do not offset the disadvantage of being obliged to get a

new battery after a few hours' constant service.

Storage batteries for portable lighting are the most re-

liable and satisfactory. The chief objections are initial

cost, the necessary greater weight and the cost of re-

charging. The last named, with proper facilities, is

not great; the necessary renewals and repairs are infrc-

C. C. Warren.

WARREN ELECTRIC MAN

his removal to St. Paul to take charge of the construc-

tion department of the Northwest, where he continued

until the United States company went out of business, at

which time he engaged with the Thomson-Houston

company as its electrical expert, remaining with it

until the consolidation known as the Northwest General

Electric company, with which he remained in a similar

capacity until in 1893, when that company was wound

up.

H. B. Warren received no technical schooling as an

electrical engineer, for he was already up in the list of

so-called "experts" long before electrical engineering

courses were established in the technical schools and

colleges. From the first r however, he had been a close

student of electrical literature of a technical character,

being mostly interested in lighting and transmission

work, and the mechanical and electrical problems of

dynamo performance. He kept in close touch with all

advances and developments in these lines and was early

fascinated with alternating current phenomena and

possibilities. As a natural consequence of such sus-

tained interest in the alternating current branch of the

electrical business, he embraced the first opportunity to

enter the field of machine construction, and in the fall

of 1893 he went to Chicago and commenced working up

the design of an alternating current generator which

has already acquire famed as the Warren alternator.

The New York & North Shore Railroad company
has made application to the Board of Highway Com-
missioners for a franchise for a trolley railroad through
Flushing to Manhanset, Whitestone, Bayside and la-
macia, on Long Island. Sentiment toward the projected

lines is thought to be favorable.

H. B. Warren.

UFACTURING COMPANY.

quent and trifling when compared with the same for

either dry or primary batteries.

The accompanying illustrations show a few of the

forms of electric hand-lanterns or portable electric lan-

terns in which storage batteries are the source of light.

These outfits aredesigned and manufactured by the New
York Accumulator & Electric company of 150 Nassau

street, New York. The batteries are securely sealed {in

hard rubber boxes) so as to prevent any spilling of the

liquid, and are fitted in highly polished oak cabinets,

provided with hinged covers that are faced with polished

hard rubber. This special feature of a hinged cover

admits of the cells being readily and quickly examined.

In some forms (as shown in the accompanying cuts) the

hinged cover contains the lamp and reflector, with the

switch and necessary wiring. In other forms these are

placed on the front side (as in a bull's-eye lantern), a

lens being provided to concentrate the light in a particu-

lar direction. Connection with the terminals of the

battery is securely made by means of insulated screw or

plug contacts, so that no short-circuiting of the battery

can occur. Each lantern is provided with a neat nickel-

plated metal and leather strap handle for carrying and

the name plate of the company. The lanterns are fur-

nished in various sizes and capacities as desired.

For the lighting of private carriages, vehicles, etc.,

the lanterns are mounted in neat cabinets of any spe-

cial desired size to suit the vehicle. Flexible insulated

conducting cords connect the battery with the head

lamps, bell, etc., each of which may be operated inde-

pendently. In all these batteries special attention is paid

to the protection of the positive plates so as to overcome

the effect of jarring and the wash of the liquid.
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Upton Midget Enclosed Arc Lamp.
It has always been considered very desirable to make

.

the arc lamp as short as possible, and this characteristic

is especially desirable in the enclosed arc lamps, which
are used so largely for interior lighting on incandescent
circuits. The lamp herewith illustrated combines a

UPTON MIDGET ENCLOSED ARC LAMP.

handsome design with small size and great simplicity of

construction. It is the Upton midget lamp, made by
the Standard Thermometer & Electric company of Pea-

body, Mass. The mechanism of the lamp consists of a

single solenoid which operates a lever connected with

a clutch. At the end of the lever is a dry-air dash-pot.

The upper carbon is held in a brass tube by a suitable

holder provided with brushes bearing against the in-

terior of the tube. The clutch embraces the carbon at

PORTABLE ELECTRIC LANTERNS.

its point of entrance into the enclosed chamber of cpal

glass surrounding the arc, and is insulated to prevent

the formation of an arc between carbon and clutch. A
single movement of the lower carbon-holder unlocks it

from the enclosure globe and permits the trimming of

the lamp. The resistance coil used for lamps on con-

stant potential circuits is mounted in the upper case

above the solenoid. The lamp, complete with the outer

globe, is only 20 inches -high, and without the globe

iS!* inches. A special form for show windows is made
with concave or convex reflectors replacing the outer

globe, to replace the ord :nary group of incandescent

lamps mounted in a mirror reflector.

Electrical Mine Haulage at Kingston, Pa.

The Woodward mine of the Delaware, Lackawanna

& Western Railroad company at Kingston, Pa., is about

PORTABLE ELECTRIC LANTERNS.

to be equipped with electric haulage by the General

Electric company. The generating plant will consist of

one 165 kilowatt dynamo directly connected to an Ameri-

can Ball engine. The circuits will be three in number.

The first will pass down a vertical shaft 725 feet deep

and will operate one 10 ton locomotive in the Cooper

vein. The two others will be carried down another

vertical shaft 1,026 feet deep to operate two ro ton loco-
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motives in the Red Ash and Baltimore veins. These

locomotives will be equipped with two 40 horse power

"G E" motors, and will handle trips of loaded mine

cars, each loaded car weighing about 4^ tons. It is

estimated that this installation will show in operation

a net saving of 29 5 per cent, over mule haulage, in-

cluding a large reserve for depreciation, interest and

fixed charges. The total output of these three locomo-

tives will be about 3^800 tons per day, arid the total

length of trolley wire in the gangway will shortly reach

4 ,!:» miles. _^^^^^__„^^^_

The Telephone Fight at Grand Rapids.
The following interesting and comprehensive summary

of the telephone situation at Grand Rapids is from the

Michigan Tradesman of March 24th:

The Bell Telephone company announced through the

Evening Press last Saturday that it has set apart a mill-

ion dollars for the purpose of crushing the competition

of local companies in Michigan, and especially the

Grand Rapids exchange, which has practically driven

the Bell concern to the wall. In yiew of this attempted
scare and bluff, the record made by the prophets and
wise men in the employ of the Bell company proves ex-

ceedingly interesting at -this time, especially when it is

remembered that every prediction previously made by
the Bell people has failed to materialize and that every

bluff has turned out to be a very mild sort of zephyr.

Note the different attitudes assumed by the Bell com-
pany :

1. When the franchise was granted to those inter-

ested in the independent telephone movement, the Bell

company saw only a bluff to the end of securing reason-

able rates and foretold that no subscribers could be se-

cured for telephones or for stock and that it had abso-

lutely no fear of the future.

2. Later, when 1,100 subscribers were secured for

telephones and sufficient stock was subscribed to war-
rant organizing a company—in August, 1895—the Bell

company proclaimed that the Citizens' company could

never build a plant because first-class cables could not

be purchased outside the Bell company; that proper tel-

phone. wire and competent workmen, superintendents
and managers were not to be had, and that, even if these

obstacles were overcome, no first-class instrument could

be secured, as nothing better than the old Blake trans-

mitter telephone was made, except the long-distance

'phone, upon which the Bell company held broad pat-

ents.

3. When the new -company had its construction -well

under way, the Bell company claimed that it would
never give service, because no switchboard could be
bought which would give a decent service to 1.400 sub-
scribers, because the Bell company owned all the pat-

ents; that a board necessary for 1,400 subscribers would
cost over $30,000 to build; that the new company had
expended all its capital and would never issue a di-

rectory nor complete its plant.

4. In April, 1896, the plant was so far along that the

Bell company reduced its rates 50 per cent., still claim-

ing that the new company could not give service and
that, if it did, the income at the $30 business rate and
$20 residence rate would not pay operating expenses.

5. July 1st the new company began a partial service

which, although inferior at first, gradually improved, so

that, before the end of the first quarter, it was giving

very fair service, but a little slow, owing to new opera-

tors and a new. board. Then it was that the Bell com-
pany proclaimed that it took two operators to make one
corneclion on the new company's board and only one on
its own (while, in. fact, the new company bad three

operators on 200 numbers and the Bell had three opera-
tors on 150 numbers) and that the new company would
soon fail; for the board was getting worse and in a short
time the service would be so slow as to drive all patrons
away.

6. Next the public was informed that the new com-
pany would fail because it would be forced, by suits, to

abandon the use of apparatus upon which the Bell held
patents and on which suits had been started. The
public patiently waited, only to learn thai as fast as the

time of trial approached the suits were discontinued by
the Bell company; and it is now stated that not a single

suit has been begun on any patent that has been de-
clared to be valid by any court, but on patents that the
Bell company has never permitted to get before a court
for a final hearing; that without question every suit is

.
for the sole purpose of creating fear and doubt in the
public mind and without any expectation of securing a
decree.

7. Now, when it is generally conceded that the Citi-

zens' company gives better service than the Bell; that its

income does exceed it expenses; that, in spite of will-

fully false statements; and deliberate misrepresention, it

has succeeded, the old rumors of a "fine building," an
"express system," a "million-dollar" expense, if neces-
sary to kill off the new enterprise, are industriously cir-

culated. In view of the fact that the- new Detroit
company is just beginning to give service to 5,000 sub-
scribers and that nearly every important city in the
state already has its independent exchange which is

gradually absorbing the business and dissipating the in-
come of the Bell company, so that its resources are no
longer inexhaustible, it will be readily apparent that the
Bell company is severely crippled, financially speaking,
and that the latest announcement is simply a "scare,"
which will probably prove of no value to the Bell com-
pany and of no injury to its robust competitors, here or
elsewhere.
Why should the Bell company expend a million dol-

lars when the Citizens' company's entire plant to-date

has cost less than §125,000?
The "million dollar" bluff recalls the statement made

by the Bell company's agents when the Citizens' Tele-
phone company announced that it would furnish tele-

phone service for less than half the rates that had been
hitherto charged, to the effect that good telephone serv-

ice could not be furnished at a less rate than the Bell

company had been charging; Dut now that the Citizens'

company, starting in without any experience, has dem-
onstrated in less than a year that there is a good profit

in the business at its cheap rates, the Bell company has
come to the conclusion that it has already made so much
money out of its exorbitant rates that it can do
business now for nothing. What would our citizens think

of any other business house or firm who, to crush out com-
petition, offered its business free? The Citizens' com-
pany was organized to do business, giving its service as

near actual cost as possible, with a fair margin of profit

to its stockholders; but ithas not laid up any money from
exorbitant charges to fool away in giving free service.

The Bell company announces that its free service will

continue for a year. It might be pertinent to inquire,

for the benefit of those of our citizens accepting free

service, how long such service would continue in case
the loyal patrons of the Citizens' company should aban-
don it and it could not continue in business, and what
the rates of the Bell company would be in that case,

bearing in mind the public statement made by Mr.
Berry, the Bell company's local manager, to certain

citizens when discussing the movement for a new com-
pany, that "There never can be more than one tele-

phone company here, and you fellows who are doing the

kicking will have to bear the loss, with good interest and
book-keeping expenses besides."

CORRESPONDENCE.

George Cutter's Assignment.

The electrical trade was doubtless very much sur-

prised to learn of the. recent assignment of George

Cutter of Chicago. For years Mr. Cutter has been

looked upon as one of the best posted electrically, and

one of the most conservative young business men in the

West.

A representative of the Western Electrician called

upon Mr. Cutter to ascertain the cause of the assign-

ment. Mr. Cutter stated in his characteristic way that

to him "it-was a real-estate surprise party." The fovce

of this remark will be appreciated from the fact that

ever since the commencement of the depression in trade

it has been generally known that Mr. Cutter had man-

aged his electrical specialty business in a most careful

manner and appeared to be running an establishment

under a minimum of expense.

.Mr. Cutter declined to talk further than to say that

the business in his specialties will still be carried on in

the name of the George Cutter company, with offices in

the Rookery, Chicago.

Mr. Cutter was_ one of the pioneers in the electrical

business. Educated most thoroughly in general elec-

trical practice and scientific methods, as an expert for

the original Thomson-Houston company, he was looked

upon as one of its most gifted experts. In fact, the com-

pany showed its early appreciation of his talents by de-

tailing him to go abroad in its interests. After an

extended stay in foreign lands, he returned and was

associated with S. A. Barton as electrician of the

Thomson- Houston company's western department.

After a most successful connection with the Thomson-

Houston company, Mr. Cutter started for himself and

achieved remarkable success as an "electrical special-

ist;" in fact it is safe to say that his clever and ingenious

devices are now known wherever an electric light is

in existence.

It is not at all improbable that Mr. Cutter will under-

take the management of a central station, for which he

is eminently fitted, and with a view of starting in the

same locality a manufacturing enterprise to exploit his

specialties.

Experiment in Municipal Ownership.

Another important step in the direction of municipal
ownership has been taken in Liverpool, where, according

to a London correspondent, the corporation has pur-

chased the horses, vehicles, and good-will of the United
Tramways & Omnibus company. The price paid was

;£5°7.375i on a basis of £12 and 15 shillings a share, or

about 25 shillings more than recent market quotations.

The municipality will operate the whole network of

street-car lines and omnibus routes after August and en-

deavor to repeat Glasgow's experience in providing a

sinking fund out of the profits for the repayment of the

purchase fund and having a balance to turn into the

city treasury.

Chas. J.
Gruble, manager of the Inter-state Tele-

phone company, Crawford, Neb., desires to correspond
with telephone manufacturers for the purpose of getting

Sgures on two small automatic exchanges.

New York Notes.
New vork, April 3 —In order to expedite the work

of the Rapid Transit Commission, Assemblyman Austin

has introduced a bill into the Legislature providing that

the commissioners may, after obtaining the consent of

the local authorities, advertise and let contracts and ap-

ply to the Appellate Division of the Supreme Court for

compulsory consent of property owners. From a con-

tractor the board may either accept a deposit of $i,ooo,-

000 as a guarantee, or may, if contracts are divided,

take deposits of portions of that sum, but a failure to de-

posit the balance when required shall be a forfeit. The
full amount need not be deposited until the consents of

all property holders along the line have been obtained,

and until 10 days thereafter. Mr. Austin says that the

bill is intended to allow the board to lay out plans and

do business prior to consents of property owners. An
important decision was arrived at yesterday, when the

commissioners agreed to the continuance of the tunnel

road under Broadway from the City Hall to the Battery.

According to the resolution adopted the road, south of

Park place, will have two tracks, and its maximum
width, except at stations, will be 25 feet. Property

owners below Vesey street strongly opposed the under-

ground road below that point.
J.
W. Alexander, repre-

senting the Equitable Life association, thought there

was danger of the excavations weakening the foundation

of the Equitable Life building. Mr. Parsons, however,

convinced him that the engineering difficulties were

merely nominal, because experience had shown that in

an excavation in Boston adjacent to a six-story office

building as near an approach as three feet to the build-

ing could be made.

The situation in relation to the affairs of the surface

railway companies is unchanged. The Third avenue

company has made a proposition to the aldermen that if

the city buys in the Sixth and Eighth avenue lines under

the terms of their charters (which provide for the ac-

quirement of the roads for their cost with 10 per cent.

added), theXhird Avenue company will either buy the

lines, paying the city the cost price, a bonus of $1,000,-

000, and five per cent, of the gross receipts thereafter,

or it will lease them for a term of years, giving as rent

10 per cent, a year of their cost and five per cent, of the

gross receipts. The matter was referred to the railroad

committee. The newspapers report that the Metropol-

itan company sent 50 men on Wednesday night to lay its

One Hundred and Sixteenth street tracks across Third

avenue. The Third Avenue company, which had already

got an injunction restraining it from doing this, had men
on hand to prevent any contempt of court. The Me-
tropolitan's men thought discretion the better part of

valor, it is said, and the police had no trouble to keep the

peace. The matter will be fought out in the courts.

Attention has been directed to Senator Timothy D.

Sullivan's bill at Albany to incorporate the New York

Electric Light & Power company, the incorporators

being Reuben B. Ayers, Thomas B. Robertson and John

B. Hawes. The objects of the company are said to be

the manufacture, transmitting, conveying, using, selling,

and supplying of electricity for heat, light and power in

the city of New York. The capital stock of the company

is to be $500,000, divided into 500 shares. The bill em-

powers the corporation to acquire and dispose of real

estate and personal property, including the stock and

franchises of other corporations, and to construct a sys-

tem of subways or conduits across and through the

streets, avenues and public places of the city, subject

only to.such reasonable regulations as to excavation as

may be prescribed by the Department of Public Works
or other officers having control thereof.

The Gravesend electric light plant, one of John Y.

McKane's enterprises, which cost the projectors $119,-

000, has been sold at auction to the Brooklyn Edison

company for $31,100.

The directors of the Consolidated Traction company,

the New Jersey Traction company and the Newark

Plank Road company met on Tuesday in the joint office

of the three companies in Jersey City, and elected offi-

cers. Edward F. C. Young was elected president of

the three companies, and all of last year's officers were

re-elected. It was said that no dividend had been de-

clared, as the directors proposed to use the profits in

making improvements. President Young submitted a

report showing that for the year 1S96 the receipts of the

consolidated lines increased nearly 10 per cent., while

the percentage of operating expenses to receipts has

been decreased nearly six per cent. There were 407 cars
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n operation during the year, and the numbers of miles

run was 12.375.00S. The increase in the number of

passengers carried at the Pennsylvania ferry over 1S92

was 17,466,455. Seven miles of track was added to the

system, and the line connecting Newaik with Jersey City

over the turnpike road was ccmpletcd. David Young,

general manager of the Consolidated Traction company,

proposes to unite the trolley lines from Orange, N. J.,

with lines in cities and towns on Long Island. He has

submitted the plan to the directors of the company, arid

if it meeis with their approval it will be put into effect

early in the summer. The connecting Hok will be the

boats of the Brooklyn annex ferry. The plan is to lay

tracks from the Consolidated Traction company's ter-

minus in Jersey City to the ferry slip, wire the boats,

and lay tracks in each gangway. The Brooklyn Heights

Railroad company will lay similar tracks to the ferry

slip at the foot of Fultorr street. By this means cars

from the Oranges may be run without change to any

point on the 250 miles of track on Long Island. It is

not proposed to use the system at present for ordinary

traffic but for the accommodation of trolley pleasure

parties. The two gangways of the ferryboats will ac-

commodate 10 trolley cars. M. S.

Washington, D. C.

Washington, April 3.—The employes of the Ninth

street division of the Metropolitan Railway com-

pany received an extra day's pay in recognition of their

efficient service during the rush of inauguration week.

The Capital Railway company, chartered by the last

Congress, expects to have the road in complete opera-

tion inside of 60 days. It will be operated on both un-

derground and overhead electric systems, as the law for-

bids the erection of any overhead wires in the city lim-

its. The road will run through the southeastern section

of the city.

The jury in the case of the American Car company of

St. Louis against the Washington _v. Georgetown Rail-

way company returned a verdict finding for the plaintiff

in the sum of 515,000, with interest from October 39,

1892. The American Car company claimed about $19,-

000 as the balance due on a contract to furnish a certain

lot of cars. It was contended by the railroad company

that the conditions of the contract were not fulfilled by

the car company, and the suit resulted A few days

ago the St. Louis Car company recovered $iS,ooo in a

similar suit.

The Shenandoah County Telephone company of

Woodstock, Va., has been chartered. Col. J. C. Baker

is the president; M. B. Wunder, vice-president;
J. H.

Grabill, secretary and treasurer. The company has

purchased the line now running from New Market to

Strasburg, and will at once place it in good working con-

dition. New lines will be constructed until all the

towns and villages of Shenandoah county are connected.

T I. P.

PERSONAL
John M. Orford, assistant general manager of the

Boston Electric Light company, died on March 23d in

his 54th year. He was a native of Scotland and had
had an extensive electrical experience.

Frederic Nicholls of Toronto, president of the Na-
tional Electric Light association, was a visitor at the

New York headquarters last week. This was President
Nicholls' twelfth visit to New York on association busi-

ness since his election, making over 12.000 miles traveled

by him in the interest of the association.

Among the out-of-town visitors registered at the head-
quarters of the National Electric Light association, New
York, last week, were the following-named gentlemen:
A. E. Carrier, Pittsburg, Pa.; Manuel Brunet and
Miguel Garcia, Havana, Cuba; D. D. Dickey, Pitts-

burg; A. J. Belden, Syracuse, N. Y.; N. H. Jones.
Cleveland, O.; R. T. Robinson, Norfolk, Va.

The steamer New York sailed on Wednesday, March
31st, with quite a representation of the electrical busi-

ness. Among those who embarked for Europe were
President John A. Brill, of the J. G. Brill company of

Philadelphia; General Manager H. L. Littell, of the

Metropolitan Traction company, New York, and Presi-

dent Thomas A. Johnson, of the Steel Motor company
of Cleveland, Ohio.

Theodore P. Cook has been appointed superintendent

of the second district of the western division of the

territory covered by the Western Union Telegraph com-
pany, with headquarters at St. Louis. Mr. Cook, who
was formerly assistant district superintendent at Dallas,

Tex., succeeds the late L. C. Baker, whose death was
noted in the Western Electrician last week. He is

an experienced and capable telegraph man, and his pro-

motion is deserved.

The Chicago Edison club's banquet, which was to be
given April 15th, was advanced to March 29th, with R. S.

Kelsch, superintendent of the high-tension system and
shops, as the guest of honor. Mr. Kelsch has resigned

his position with the Chicago Edison company to accept

the position of general superintendent of the Lachine
Rapids Hydraulic & Land company of Montreal, Can-
ada. As as evidence of the good will of the officers and
employes of the company, Mr. Kelsch was presented a
gold watch suitably engraved, a watch chain and a scarf
pin. In departing from the company and Chicago,
the superintendent leaves many friends, who wish him
continued success.

ELECTRIC LIGHTING.
Michigan boulevard, Chicago, between Fourteenth

and Thirty-ninth streets, is to be lighted by electricity,

the old fashioned gas lamps to be retired, just as they
were some time since nonh of Fourteenth street. This
change was agreed upon at a conference between Mayor
Swift, Comptroller VVetherell and President Ellsworth
of the South Park Board of Park Commissioners. The
power will be taken from the city's electric light plant
on Fourteenth street. Under an agreement ihe city

bears the expense of lighting Michigan boulevard, ex-
cept the cost of the ornamental poles, which is borne I y
the park commissioners.

ELECTRIC RAILWAYS.
A contract for the construction of an important elec-

tric railway in Mexico has been signed by C. E. Loss &
Co. of Chicago, the amount involved being $400,000.

J.
B. Haggin of New York and General E. C. Frisbie of

the City of Mexico are owners of the road, which will

serve the city of Jalapa, near the port of Vera Cruz and
connect the former with the towns of Huatusco and
Coatapec. All the material, rails, wire, rolling stock and
cedar poles are contracted for in this country. One
obstacle to the electric conversion of horse and mule
power street railways in Mexico is the scarcity of coal in

the country. A water-fall will supply power for the
Jalapa road, which will carry both freight and passen-
gers.

TELEGRAPH.
Justice Shiras delivered the opinion of the Supreme

Court in the case of the city of St. Louis against the
Western Union Telegraph company. The case involved
the right of the city to tax telegraph poles in the streets

at the rate of $5 per annum each, and it was decided for

the second time by the court. The decision of the court
below, the Circuit Court for the Eastern District of

Missouri, which was in favor of the telegraph comDany,
was affirmed in the decision handed down on April 5th.

on the ground that the questions raised by the city are
not presented by the record. The court did not, there-

fore, go into the merits of the tax law at all.

The Western Union and the Postal Telegraph com-
panies have decided not to fight the license tax of S250
a year imposed under the recently revised city license

ordinance at Kansas City, Mo. Their attorneys found
a Charleston. S. C, case in which the courts held that a
city had the right to require a license fee of telegraph
companies doing business within its. limits. It is said

that cities all over Missouri and Kansas are now prepar-
ing to impose similar taxes, which will cost the com-
panies thousands of dollars annually. The companies
have up to this time maintained that their business was
transcontinental and subject to interstate commerce
laws only.

MISCELLANEOUS.
The Treasury Department is inviting sealed proposals

for installing a system of electric wiring and interior

conduits in the United States postoffice building at New
London, Conn., and Youngstown, Ohio, bids for which
will be opened on April 14th. Prospective bidders
desiring specifications and blank forms of proposals for

this work can obtain them upon application to the sec-

retary of the treasury, Washington, D. C. Sealed pro-

posals are being invited until April 21st for furnishing
the United States mint at Philadelphia, Pa., with a

quantity of electrical supplies, etc Schedules of the

supplies, together with the blank forms of proposals,

may be obtained upon application to Herman Kretz,
superintendent, Philadelphia, Pa.

TRADE NEWS.
S. F. B. Morse has resigned his position as general

western agent for W. R. Brixey in the sale of the well-

known Kerite products. It is reported that Kerite wires

and cables will be handled in Chicago by J.
B. Wallace.

Mr. Morse will undoubtedly remain in the electrical

business, in which he has a wide acquaintance and valu-

able connections.

Professor Louis B. Marks is on his way home from
Europe, where he has been very successful in pushing
the enclosed arc lamp to the favorable notice of

scientists and dealers. The Electric Arc Light com-
pany of New York, of which Professor Marks is chief

electrician, announces that on his return patent litiga-

tion will be vigorously prosecuted. It says that it has
been lenient in the past, but will now make up for lost

time.

Sealed proposal and bids will be received by the Board
of Commissioners of the county of Allen, at Fort Wayne,
Ind., until 2 p. m., on May 15th, for furnishing the ma-
terial and work for the building of the new court-house
and for the power station, including brick stack; tunnel;

steam heating, including temperature regulation and
forced blast system, ventilation, water-tube boilers and
steam plant piping and sewerage and plumbing, including

miscellaneous apparatus; electrical construction, includ-

ing wiring sheriff's residence, jail, power station and

tunnel, and electric elevators, automatic time system;
engines and dynamos, and also alternate proposals for
Corliss engines, belting and dynamos, for the county of
Allen, according to the plans and specifications prepared
by Brentwood S. Tolan architect. Copies of the draw-
ings and specifications can be found at the offices of the
architect, Fort Wayne, Ind.. and of Pierce & Richard-
son, Chicago, who are consulting electrical and mechani-
cal engineers for the architect. The court-house will be
built upon the court-house square, in Fort Wayne,
bounded by Calhoun, Berry, Court and Main streets.

The power station will be built on the grounds lying
immediately north of the county jail, on the west side of
Calhoun street. The court-house and power station will

be connected by a tunnel.

The trade mark "Asbestos," the address S7 Maiden
lane and the name H. W. Johns Manufacturing com-
pany, have been so long associated that the mention of
one immediately suggests the other two to those who
have been served by the varied manufactures cf this

company. The offices at S7 Maiden lane were
established 25 years ago, and it is therefore after long
hesitation that a change in address has been decided
upon. Department has been added to department, and
the trade has increased until each has assumed the pro-
portion of a large business in itself and a removal has
been absolutely necessary. The ground floor of the new
Woodbridge building at William, John and Piatt streets
has been leased and is now being fitted up for sales-
rooms, accounting department and private offices and the
basement for stock. It is to be one of the handsomest
offices in New York, and with these increased facili-

ties the company promises even more peifect service to
its customers than in the past. The power of adapting
inventive genius to practical purposes possesstd by Mr.
Johns, who is still the active head of the business, has
rendered his discoveries of the peculiar and valu-
able properties of asbestos of much importance. The
products of asbestos are now almost indispensable for
household and mechanical purposes.

The new pocket handbook of the Standard Under-
ground Cable company is now ready for distribution,

and a careful investigation of the material contained
between its covers will be time well spent. The present
edition contains 1S2 pages and is an amplification of the
handbook published in 1890, with necessary additions
to bring contents up to date in every respect. The first

no pages contain the price-lists of all material sold by
the company, with complete description of all such arti-

cles in detail, and a handy telegraph code for the use of
customers. The question of electrolysis is thoroughly
discussed in an article by the company's electrician,

giving the results of tests made in the laboratory and in

actual commercial practice. Pages in to 126 contain
instructions for installing all classes of cables and ac-

cessories. Methods of testing cables, locating faults,

etc., are carefully discussed and explained with dia-
grammatic figures in pages 137-142. The remainder of

the book contains many tables of general and electrical

information, the tables on pages 161-162 giving com-
plete data as to the diameter, weight and resistance of
solid and stranded copper wire being especially com-
plete. The information contained on pages 173 to 176
on the "Effects of Alternating Currents" and "Changes
of Electrical Properties with Change of Temperature"
are of particular value at this time. The general ap-
pearance of the book is very satisfactory, by reason of
the neat binding and the high grade of the typograph-
ical work. The volume will make a valuable addition
to any technical library, and its compact size renders it

especially convenient for a pocket handbook. It is

issued in three styles of binding, namely, morocco
leather with pockets, flap and gilt edges, green vellum
with pocket, flap and red edges, and brown vellum with
round corners and red edges.

BUSINESS.
Bolts, screws and nuts are indispensable to electrical

as well as all other mechanics and makers of machinery.
The'Cincinnati Screw & Tap company, established 23
years ago, caters to this trade and supplies, also, all

kinds of mechanical tools and metal parts. A folder

giving prices and detailed information is sent by mail.

General Agent J. P. Williams of the Paragon Fan
Motor company of 39 Cortlandt street reports that the
call for this fan has been entirely beyond expectations,

so much so that two sets of men are working day and
night to keep abreast of the orders. A new illustrated

catalogue has just been issued, and it is filled with valua-

ble information in regard to this product.

An attractive 16-page circular has just been issued by
the L. E. Knott Apparatus company of Boston. In it

the general problems of the influence machine seem to

be discussed intelligently, and doubtless the publication
will prove helpful to all interested in the subject. In
the new machine described every precaution seems to

have been taken to protect the working parts from
moisture and to secure easy adjustment. It can be op-
erated either by hand power, incandescent lighting cur-
rent or water motor. The intrument seems to present
many novel features never before used on any form of
influence or static machine.

The Lundell fan motors, manufactured by the Interior

Conduit & Insulation company of New York, are so well
known that a description of them would seem almost
superfluous. These machines have been sold all over
the world, and the name "Lundell" has become identi-

fied with a high standard of merit. The company has
placed upon the market this season several new styles of

ceiling and column apparatus, and its handsome illus-
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trated catalogue shows a varied and complete line. The

Lundell is not a cheap affair, but is a machine well made

in every particular, handsome in design and finish, and

of an efficiency said to be the highest obtainable.

Carlisle & Finch of Cincinnati report that they are

busy filling orders for their electric toy novelties, their

specialty being miniature street railways. They will

soon put on the market a fine line of novelties, such as

hand dynamos, boats, inclined planes, etc. They are

rapidly coming to the front as western manufacturers of

high grade search-lights for river and lake steamers, and

have recently secured several large orders.

K. McLennan & Co , Chicago, sole manufacturers of

Gale's commutator compound, state that there are few

power and central stations or isolated plants throughout

this CDuntry and Canada that are not at this time using

Gale's commutator compound. However, they will con-

tinue to furnish free sample sticks to the few who have

not tried it. They have in contemplation the publica-

tion of 2,000 reports from the use of Gale"s commutator

compDund, and they ask all who are now using this

compound, who have not reported to them the results of

their trial, to do so at once, so that a report may be in-

serted in the forthcoming pamphlet. Free samples of

Gale's commutator compound may also be obtained of

all supply houses.

An instrument in which electric light men are taking

much interest is the Chapman direct and alternating

current voltage regulator, put on the market by the Bel-

knap Motor company, Portland, Me. It is designed to

give steady light from unsteady power, and the manu-
facturers claim for it many points which will appeal to

the modern superintendent. The Chapman regulator

for varying-speed dynamos is said to solve a question of

great importance to users of electric light. Central
station people are fully aware of the importance of un-
varying voltage, and it is claimed that only with the aid

of the Chapman regulator is it possible to give an abso-

lutely steady light. This useful instrument was de-

scribed in the Western Electrician of March 27th.

The Belknap Motor company will give further particu-

lars on request.

The Electric Storage Battery company has recently

contracted to install a battery of chloride accumulators
in the Cjueen's Insurance company's new building, cor-

ner of Cedar and William streets, New York. During
the d ly the battery will be operated as a regulator of

potential, allowing the elevator and lighting services to

be taken from one generator, and during the night and
over holidays and Sundays the battery will furnish all

the current required by the lamps and elevators. Other
contracts recently closed cover batteries for supplying
night lamps and elevator service in the building being

erected by Jones Bros., Brooklyn, which plant will be op-

erated at 240 volts throughout; a battery for lighting the

c tsements at Fort Wadsworth; another for use in con-

nection with the gas engine dynamo plant to be installed

for St. Paul's Methodist Episcopal church, New York; a

battery for night lighting and lamp testing at the lamp

works at Harrison, N. J. The Commercial Cable com-
pany is installing a battery of chloride accumulators in

its new building, to be used for operating its ocean ca-

bles. Chloride accumulators are being installed, also,

upon several yachts.

The Westinghouse Electric & Manufacturing com-
pany has succeeded in constructing an alternating
current fan motor for the season of 1897 that bids fair to

become one of the most popular fan motors of the
coming season. This motor is of the induction type and
differs somewhat from the mechanical proportions of

the fan motors of recent years in being smaller and
lighter. It retains the feature that was introduced in

the Westinghouse fan motor of last year and which was
found of great practical value; that is, "speed variable
at will," which is effected by the use of a three-contact
switch of simple construction located in the base of the
fan motor. By means of this switch the motor may be
run at full speed, at moderate speed, or it may be cut
out of the circuit. When the motor is running at full

speed the breeze of air supplied is strong, steady and of

wide range. When running at moderate speed, the
motor successfully meets the requirements of the best
desk fan, the breeze being considerably reduced and the
current required to drive it being- materially less. The
motor is especially useful in a sick room or a bed room
at night, securing effective circulation of air and operat-
ing almost without noise. This fan motor has neither a
commutator nor brushes, and weighs complete, ready
for service, 25 pounds.

ILLUSTRATED ELECTRICAL PATENT RECORD.

579,556. Multiple Series System of Electrical Distri-

bution. Francis B. Badt, Chicago, 111. Applica-

tion filed January 25, 1897.

It is proposed in a system of multiple series distribution

to have the combination with main and compensating con-

ductors oE an undivided source of electricity from which
the main conductors are led, and means adapted to respond
automatically upon a variation in potential between a com-
pensating and a main conductor to reduce the electromo-

tive force of the generator.

NO. 579.556,

579.576. Trolley Wheel Frame for Trolley Cars. Will-

iam Grunow, Jr., Bridgeport, Conn. Application

filed May 8, 1896.

A tangential trolley wheel frame is adapted to b"e con-
nected with the trucks of a car, and is provided with
trolley arms or levers pivotally connected therewith, each
of which is in operative connection with a transverse lever,

the transverse lever being in operative connection at one
end thereof with a main operative lever.

579, 5S2. Electric Meter. George Hookham, Birming-
ham, England. Application filed September 18,

1S96.

This is an electricity meter for continuous currents, in
which the motor armature is immersed in mercury and
rotates together with the brake in the field of a permanent
magnet, and in combination, the brake magnetic pole-
pieces arranged in parallel with the motor magnetic pole-
pieces instead of in series, so that the passage of the cur-
rent is across the armature from side to side instead of
from side to center to increase the driving force, and the
armature provided with slits, the armature being filled in
at the slits and coated on both sides with non-conducting
composition, only the periphery being left conducting to
limit the path of the current across the disk.

579,611. Electric Heater. William R. Smith, Man-
chester, N. H. Application filed June 11, 1896.

An electrical resistance is composed of a single jointless
piece disposed in two helices of opposite pitch, one within
the other.

579. 633- Telegraph Transmitter. Charles L. Buck-
ingham, New York, and Joseph Gardam. Brooklyn,
N. Y. Application filed September 2, 1896.

Provision is made for a motor, a train of gear, circuit-
controlliug devices for directing signaling currents to line
a toothed regulating wheel connected with the gear, a
spring, a heel-piece, a bracket and a set-screw.

Issued March jo, iSgj.

579,634. Printing Telegraph. Charles L. Bucking-
ham, New York, and Emil Germann, Brooklyn,
N. Y. Application filed August 28, 1896.

Messages are printed upon a paper tube ; a row of holes
is perforated in the tube parallel with its axis, a spur-
wheel meshing" with the row of holes, and an auxiliary
wheel within which the spur-wheel is journaled.

579.635- Printing Telegraph. Charles L. Bucking-
ham, New York, and Emil Germann, Brooklyn,
N. Y. Application filed September 3, 1S96.

Claim is made for the combination of a stationary sup-
port, paper tube, step-by-step or escapement wheel, train

of gear, feed-wheel, manual disconnecting apparatus, cam,
means for lowering the cam through the manual discon-
necting apparatus, and means whereby the wheel may be
raised and lowered.

579,636. Printing Telegraph. Charles L. Bucking-
ham, New York, and Emil Germann, Brooklyn,
N. Y. Application filed January 5, 1S97.

The arrangement includes a message-blank formed into
a paper tube, having a row of equidistant holes parallel
with its axis, a tubular support having circumferential and
diagonal grooves, a slot across the grooves lengthwise of
the tube, a gear-train for rotating the paper tube, a motor
for driving the train, an escapement therefor, means for
disconnecting the escapement wheel from its pallets, and a

setting-arm which is moved within the teeth of the wheel
while the latter is in line with the slot, and which is moved
away from the teeth of the wheel when it is desired to in-

sert a new message blank.

579, 6gg. Microphone. Arthur W. S. Davis, Lowell,
Mass. Application filed April 30, 1896.

In a microphone the combination with a casing having a

. central aperture a transverse groove and a diaphragm,
of a button, "an adjusting screw for the button, and a curved
flat spring lying in the groove for supporting the button.

579,700, Device for Relieving Pressure in Boilers.

John G.
J.

Davis, Augusta, Ga. Application filed

June 9, 1896.

Electric contacts are connected with the scale beam of
the safety valve, and an arm connected therewith for auto-
matically closing the circuit when the valve opens to ex-
haust steam, and thereby cause the bell to operate.

579,707. Electrical Generator. Samuel V. Essick,

Yonkers, N. Y. Application filed May 14, 1896.

579753. Electric Riilway. Frank Mansfield, New
York, N. Y. Application filed August 4, 1893.
A contact device suspended from the car consists of a

short conducting bar supported horizontally beneath and
.
between the axles of each truck, and an intermediate con-
ducting bar hinged between the short bars.

579760. Electric Railway. Frank Mansfield, Phila-
delphia, Pa. Application filed August 13, 1895.
A car is provided, with a magnetic contact device carried

a considerable distance above the ground for attracting
and holding the circuit-completers in magnetic and electric
contact therewith, and a set of magnets arranged at the end
of the contact device for gradually raising the. circuit-com-
pleters into contact with the contact device.

579, 7S0. Electrical Governor for Marine Engines.
George A. Tower, Richmond, Va. Application
filed March 18, ~

no. 579,780.

A single fluid cell, comprising an external conducting
vessel, an element of a rqore positive metal inserted
therein, an electrolyte containing a salt of copper, a holder
containing a supply of the salt of copper, means for feed-
ing the salt to the electrolyte as required, and means for
externally heating the cell.

579,725. Insulator and Holder for Electric Railways.
Willie C. Keithly, San Francisco, Cal. Applica-
tion filed November 27, 1896.

This device consists of a metallic cap of the form of a
frustum of a cone, an interiorly secured correspondingly
shaped insulator, a shank having wings for securing the
same to the insulator, whereby the trolley wire is sus-
pended therefrom, oppositely disposed hooks upon the top
of the cap adapted to receive the transverse supporting
wire, having a groove or channel in the top of the cap, in
which the wire lies between the hooks.

NO. 579.864.

The features described comprise the combination with a
marine engine, a reversing link connected to the slide valve
thereof, an auxiliary cylinder and piston, and means con-
necting the piston to the reversing link, an auxiliary valve
controlling the admission ot the steam to the auxiliary-
cylinder, an operating lever, and means for connecting it

to the auxiliary valve and to the devices for shifting the
link, of a supplemental cylinder and its piston, this piston
being detachably connected to the operating lever, a bal-
anced valve controlling the admission of fluid to this cylin-
der, a solenoid or magnet controlling this valve, and a cir-

" cuit closer.

579,790. Mouthpiece for Telephones. Casper L. Cohn,
Boston, and Morris Martin, Maiden, Mass. Appli-
cation filed December 11, 1S96.

A frusto-conical or cup-shaped mouthpiece lining is de-
scribed, comprising a liquid proof external section, and an
absorbent inner section secured to the interior of the outer
section, and fastening devices for attachment to a corre-
spondingly shaped mouthpiece.

579,864. Subway Junction Box. George C. Deake and
George N. Moore, New York, N. Y. Application
filed June 30, 1896.

The combination is claimed in a subway box, of the inner
lower water-tight cover, the loose top cover and the duplex
gas relief valve in the lower cover, the valve adapted to
first open the vent into the valve chamber, and later open
the vent from the chamber.

579,916. Battery Cover. Horatio
J. Brewer, New

York, N. Y. Application filed October 2, 1896.
A battery cover is provided with an opening, through

which the upper portion of one element of the battery is
adapted to pass, and a piece adapted to fit the opening in
the cover, and provided with a slot at one end adapted to
fit a battery element, whereby the battery jar is closed and'
the element snpporiel in position.

579 929. Electrically Controlled Ratlway'Signal. Frank
McBrien, Newark, N.

J. Application filed Septem-
ber 3, 1896.

A plurality of insulated track sections, each normally-
charged with current, a plurality of signal stations, each
containing two independently operated signal devices con-
trolled respectively by two relays in series relation to one
another and charged by the track circuit, one relay having
a greater number of ampere-turns than the other, and
means for varying the strength of current to the track cir-
cuit when a train passes determinate points of the track.

579.933' Signaling. Jens G. Schreuder, Edgewood
Park, and John P. Coleman, Swissvale, Pa. Appli-
cation filed August 26, 1896.

An electrically controlled connection is established be-
:

tween the signal and its lever, a circuit for the mechan-
ism, an electrically controlled indicator, the operating
magnet of the indicator being included in the circuit,
a branch circuit including the armature of the indicator
magnet, a make-and-break mechanism controlled by train
movements arranged in the main circuit, and a second
make-and-break mechanism in the main circuit and con-
trolled by the signal lever.
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Electric Elevators in the Trude Build-
ing.

In the new Trude building at Wabash avenue and

Washington street, Chicago, there are three interesting

electric elevators of a new type. Two of the elevators

are for passenger service, with a vertical travel through

10 stories, and one is for freight. The electrical equip-

ments for the two passenger elevators, which are shown

in the illustration, occupy but little space in the base-

ment. The current for the elevators and also for a 10

horse power Gibbs motor used to drive a deep-well

the starting current, whatever the load put upon the

car, cannot at any time exceed 35 amperes, and also

from the elimination of any external resistance and the

abssnce of electrical or other apparatus usually em-

ployed for cutting in and out such resistance.

The operation of any elevator at full speed and full

load is obviously a question of the total efficiency of the

system, and does not differ materially in any of the elec-

trical elevators, although some gain in this particular is

claimed for the Standard machine by reason of the

higher efficiency of the spiral gear used by Mr. Heer-

is repeated at each time the machine is called upon to

start its load, and this results in a very large expendi-

ture of energy for this purpose. In the Standard ma-

chine the starting torque is produced almost wholly by

field magnetization and is accomplished by the use of

a large number of turns, carrying a comparatively small

current, and these turns are gradually cut out of circuit

as the armature comes up to speed, at which time the

field magnetization is maintained by a shunt winding de-

signed to maintain the armature at full speed and at full

load. In other words, the starting torque is due to the

pump and a house pump is taken from the street mains

of the Chicago Edison company.

This elevator equipment was built by the Standard

Elevator & Manufacturing company of Chicago under

the patents of Frank B. Rae and the mechanical design

and improvements of T W. Heermans, engineer of the

Standard company. The two passenger machines are

designed for maximum load of 3,000 pounds and to carry

2,250 pounds at a speed of 250 feet per minute, the rise

being 135 feet. The freight machine, which is of the

same general type, so far as the electrical and mechan-

ical construction is concerned, is for a maximum load

of 4.000 pounds, with a speed of 190 feet per minute

when carrying 3,000 pounds, the total rise being 146

feet. The elevator motors are rated at 15 horse power

at 220 volts,.

The Standard company's motor, as designed by Mr.

Rae, is thought to be a step in advance in the matter of

economy of operation, particularly from the fact that

ELECTRIC ELEVATORS IN THE TRUDE BUILDING.

mans in place of the usual worm gear. With low start-

ing current, and therefore high economy of power re-

quired to start and accelerate the load, the total output

of energy for a given duty is undoubtedly less than in

a machine requiring larger starting current.

The theory of the motor of the Standard elevator is

thus explained by Mr. Rae: "It is well known that -the

starting effort of any motor is dependent finally upon the

amount of magnetism or the number of magnetic lines

that are passing through the magnetic circuit of the ma-

chine. Where the field magnetism is fixed 2nd the in-

creased magnetism required for starting is produced in

the armature part alone, it must be at the expense of a

large current flowing in the few armature turns; and to

obtain this necessary current safely resistances must be

introduced into the armature circuit. Such resistance

is of course wasteful of energy during the time it is in

use; the large current required to produce the necessarv

armature magnetization during the period of acceleration

magnetization of the field coils of both a series and

shunt winding, while the running torque is maintained

by the shunt winding only."

Another valuable feature claimed for the Standard

company's machines is that with the low starting torque

the lighting mains are unaffected by the initial current

taken by the elevator, and that where such mains are

small thid starting current can be reduced to 25 amperes

at 220 volts.

Articles of incorporation were filed last week at

Springfield for the North Shore Interurban Railway
company. The capital stock is $340,000. The new line

will be operated by electricity and will connect Wauke-
gan with Highland Park. A. D. Wheeler, one of the

incorporators and the attorney for the Chicago capital-

ists who are behind the project, announced that work
would in all probability be commenced within six weeks.

The new road will have at first no street railway con-

nection with this city, but will depend upon the inter-

urban traffic.
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Rontgen Ray Burns.
By Elihu Thomson.

The cause of the injury to the skin which follows an

exposure to a source of Rontgen rays is still a subject

for discussion. It is known that a comparatively short

exposure at sufficiently small distances from the source

will produce the effect. It has been claimed by some

that Rontgen rays do not produce the mischief, but that

the effect is essentially electrostatic. Others have ex-

pressed the opinion that ozone and other substances

present in the neighborhood of the excited tube are the

real causes of the injury.

It has seemed desirable to set at rest, by experiment,

these doubtful theories. The very peculiar nature of

the injury itself, its course of development, the acci-

dental circumstances under which it has occurred, have

all tended to negative any theory except that which re-

gards rays from the tube as the true cause. These rays

might be either Rontgen rays, or rays so closely

analagous as to be with difficulty distinguished there-

from.

The first effect after exposure is a slight reddening of

the skin, which is made more easily discernible by a little

friction over the spot affected. This lasts two, three or

more days and tends to fade. In the writer's experience,

at the end of a week there has been an almost complete

absence of any noticeable effect on the skin. On the

ninth day, however, the affected part was found to red-

den, and this increased for a few days until blistering

and sloughing took place with slow and tedious healing.

These effects were noted in the case ol the exposure of

the little finger of the left hand and are at present writ-

wide cut through it at the part just over the third finger,

between the first and second joint. This limited the

passage of rays to the part of the finger under the open-

ing. But around the finger and under the middle of the

opening was placed a strip of heavy tinfoil about three-

sixteenths inch wide. This divided the exposed area

into two parts. One of these parts in turn was covered

with two layers of thin aluminum leaf gummed to the

finger. Thus there were in fact three spots on the

finger within the opening, one covered with aluminum

foil or leaf, another with heavy tinfoil and the third left

entirely bare. The opening in the lead sheet was brought

close to the platinum anode, so that the finger was about

five-eighths inch distant from the bombarded spot.

The exposure was for a period of 12 minutes, which

it was thought would be sufficient. The result at first

was two faintly reddened spots, one having the outline

of the part under the opening in the lead shield covered

by the aluminum foil, and corresponding thereto, and

the other corresponding to the bare spot. Under the

tinfoil strip there was no action. These reddened spots,

though scarcely visible, could be developed by slight

friction, but gradually faded, until, at the end of a week,

from the time of exposure, they were with great diffi-

culty distinguishable from the rest of the skin, even

after the spot was rubbed. On the ninth day, however,

they returned, and the spots became painful and a little

swollen. This has continued to increase and will prob-

ably end in blistering, sloughing and final healing. The
part covered by the tinfoil is sharply marked from the

others, being entirely unaffected. The effect produced

through the aluminum leaf is about the same as on the

RONTGEN

ing in progress upon a portion of the third finger of the

same hand, in consequence of an exposure for only 12

minutes to the rays from a special tube. This tube was

made for the purpose of obtaining strong effects by less-

ening the working distance from the bombarded spot on

the platinum, which is the source of the rays.

The cut on this page shows the general form of the

tube. It is narrowed around the platinum anode and

the glass is also made thin around the same. It is thus

possible to get the finger, the fluorescent screen or the

photographic film very close to the bombarded spot on

the platinum anode. The distance need be not over

one-half an inch as a minimum. By the use of a mag-

net the spot on the platinum could be shifted so as to

be very close to the glass and upon the edge of the plat-

inum sheet. The intensity of the radiation per unit of

surface was increased thereby, according to the law of

inverse squares, which seems to hold in this case. This

use of the magnet is indicated in dotted lines, and is

very convenient for directing the cathode rays upon any

part of the platinum anode, which might in fact be

faced with a variety' of different substances, or have its

surface differently formed or curved at places, while the

cathode beam could be directed first to one part and
then to another and the effects noted. If a platinum

anode has been perforated by the beam atone point, the

tube is still useful, for a slight effect of the magnet puts

the beam upon a new surface. Many a good tube may
thus be made to do service even after several holes have

been melted through the platinum sheet.

With such a source of rays as the tube illustrated it

was easy to try an experiment, the result of which seems
to the writer to leave no doubt of the fact that Rontgen
rays, or rays of the same general characteristics, do
actually cause the burns and injury which may follow

prolonged exposures to the Rontgen radiation. The left

hand was covered with a lead sheet of over one-sixteenth

inch in thickness, and an oblong hole of about three-

fourths of an inch long and about five-sixteenths inch

RAY BURNS.

bare spot, showing that thin aluminum does not stop

the rays which produce harm.

It is needless to say that the effect is proven by the

experiment to be neither electrostatic nor ozonic, but

merely a result of certain rays reaching the skin sur-

face, and such rays are probably those of the Rontgen

rays not readily absorbed. According to the law of in-

verse squares an exposure of 12 minutes five-eighths

inch distance would require, at 10 inches distance, for

equal effects, about 50 hours, or over two days. There is,

then, no occasion' for any alarm at the effects of Rontgen

rays, as exposures of sufficient duration to produce harm
are rarely, if ever necessary. In regard to the claim which

has been made that injury only follows exposures made
by induction coils, while static machines do not produce

the effect, it may be said that in the writer's former ex-

periment, of which the little finger was made the sub-

ject, a large-capacity static machine was used, and the

result was severe enough The present experiment was

made with an induction coil as the source of electric

discharges, and as yet there is no difference in the

results. The effect is now, of course, limited to two

small spots a little distance apart.

Canadian Electrical Association.
It is expected that the meeting of the Canadian Elec-

trical association, to be held at Niagara Falls, Ont., on

June 2d, 3d and 4th will be a notable gathering. The
first two days will be given up to routine convention

work, while the third day will be devoted to sightseeing

and visits to the great power houses on the American

side of the .river. On the evening of June 3d a banquet

will be given in Dufferin Cafe, Canada side, on which

occasion there will be a grand electrical display. Mana-
ger Phillips of the Niagara Falls Park & River Railway

company has agreed to furnish the necessary current.

O. V. Steckert is an applicant for an electric light

franchise at Northwood, la.

Transmission of Heavy Currents.

By Dr. G. H. B. Zahn.

In all electric light and power plants the conductors

are the important medium between the places of genera-

tion and consumption of electricity. To insure proper

transmission of an electric current two things are re-

quired—the use of a conductor and the employment of

an insulating material.

Iron and copper have always been used as the most

suitable metallic conductors, but the question of secur-

ing a proper insulation of these metals has for a long

time been a difficult one.

In the earliest days of experimenting with electrical

currents, wires suspended on silk threads in the open air

were considered sufficiently insulated. But this method

became utterly impracticable as soon as the ad-

vancement of electrical science necessitated more ex-

tensive wire systems. About a century ago the proposi-

tion was made to place the electrical conductors under-

ground in insulating tubes or conduits made of glass or

clay, and one of the first underground systems was suc-

cessfully used by Ronalds in 1S16. Schilling and Soem-
mering insulated wires with wax or shellac, and they

were the first to employ wires covered with silk as an

insulator. In 1837 conductors covered with cotton,

coated with shellac and placed in iron pipes were used

by Cook and Wheatstone of England. The apparent

intention in these early days was to place the wires un-

derground, and the question of proper insulation seemed
to be solved when in 1S48 gutta-percha was first em-
ployed. Since it possessed all the properties of the

long-sought-for insulator, it seemed to become the in-

sulating material of the future. Nevertheless, for

various reasons rubbsr-covered wires did not prove

very successful at that time, and the idea of placing

electric conductors underground was abandoned. Over-

head or air-lines were established and rapidly extended,

while in a few instances only—especially in cities—un-

derground rubber-covered cables were used.

The year 18S0 marked the beginning of a new period

in the' manufacture and development of insulated elec-

tric wires and cables, caused by the demand of the rap-

idly growing number of light and power plants. The
good insulating properties of a great number of materials

were already known, and silk, cotton, jute, shellac, tar,

resin, asphalt, rubber, etc., were principally used. It

had also been proven that lead-covered cables were im-

pregnable to dampness, and that a covering with iron

wire or band afforded a safe protection of the insulation

against outside damage.

The years following saw some changes in the use of a

number of insulating materials as well as in the manu-
facture of cables, and rubber, the best of insulators, has

largely given way to paper, a cheap but most suitable

substitute.

In Germany determination of the dimensions of con-

ductors for electric light- and power purposes is in

every instance made a matter of very careful calcula-

tions, since it is an acknowledged fact that the distrib-

uting system of conductors constitutes not only a most

important, but in a great many cases also the most ex-

pensive part of an electric light and power undertaking,

and that it has just as much to do with the economic

working. of a large plant as the efficiency of boilers,

steam engines and dynamos. The manner of laying un-

derground wires has nevertheless a good deal to do with

the more or less careful plotting out and calculatingof a

network of conductors. In Germany iron-armored un-

derground cables are generally used that are placed

between tiles, or in a layer of sand between bricks, or in

wooden conduits which are subsequently filled with

asphalt. In England and America this system has not

come into great use, while the conduit or so-called

drawing-in system has been widely adopted. Conduits

made of cast-iron and vitrified clay have proved to be

most successful; steel does not withstand the humidity

found underneath the street surface.

The easy manner in which the drawing-in system

allows the replacing of small cables by larger ones or

the laying of additional conductors as soon as the current

supply increases is generally the cause of the minor

importance given to the cable problem in the instance

of establishing a new plant.

In planning a network of electrical conductors for the

supply of light and power, three points have to be taken

into consideration:

a. The safety of the system or the safe carrying ca-

pacity.

b. The good working considered from the point of

regulation.
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. c. The economical dimension of the conductors.

It is evident that in dealing with the problem it is not

always possible to give each of these three conditions the

same weight, but first of all the safety is to be considered

;

second, the good working, and, finally, the question of

economy or the economical carrying capacity.

To avoid undue heating of the conductors a certain

current strength per unit of area must be observed. Al-

though it is hard to tell what the limits of current for

different sizes of wire should be, one thing is under-

stood, that the current per unit of area should be in

relation to the diameter of the conductor. This is easily

seen, since thecooling surface of a large wire is relatively

smaller than the one of a wire of a smaller diameter.

In determining the size of electric conductors this fact

is taken into consideration, and the formula I=cd-^
is generally adopted, giving the relation of the current

I to the diameter of the wire d; c is a coefficient, vary-

ing according to the increase of temperature allowed and
outside influences. There is no doubt that in all coun-

tries general rules will be established determining the

carrying capacities of wires and cables. The present rules

are mostly given by the underwriters, and although they

contain some discrepancies and are in several points a

little behind the progress of electrical engineering, they

are rightly observed. In all these rules the safe carry-

ing capacity of wires is considered of the greatest import-

ance as a safeguard against undue heating and danger

of fire.

When a current is passing through a conductor its
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and substituting the values of W and S in the formula
for t we may write

C,
or expressing

I=L*>
1

1000 L B A

C, to simplify the formula-

ic
= C

B A
(2)

From this formula, that gives the increase of tempera-

ture (C°) of a conductor as a function of the current,

the cross-section, circumference and the conductivity, it

is possible, taking an admissible or safe increase of

temperature into consideration, to find the values of the

safe carrying capacity I, the safe cross-section A and
the safe loss of voltage.

The safe carrying capacity is

T
_/^t AB.

D -

The safe carrying capacity per unit of area

Aw

The corresponding cross-section

C <u

A = — I« —
t B

The corresponding safe loss of volts

VT

(3)

W

(5)

2'5

Table I.

Condition of Conductor.

Covered with green silk. ..

Bare copper wire. .'

Bare and polished wire
Rubber covered wire
Rubber covered wire
The same placed in wooden
conduit

The same wire cotton cov-
ered

Wire insulated with cot-
ton, rubber, cotton and
sheilac

The same in wooden con
duit

The same, but cover re
moved from conduit

Diam. in mm.

1.05

1.05
1.05

0.70
1.60

1.60

1.60

0.80

0.80

0.80

1.40
2.70

2 70

3.20

4.00

4.00

4.00

.2 6 B

ESS
sisOSS
a

0.178
0.208
0.214
0.0908
0.183

0.180

0.190

0.0797

0.0932

0.0855

1.033

1-253

1.097

!.770

1.737

1.315

i.720

108

026

Taking C = 32, i.e., a value that is somewhat greater

than any one in the table, and allowing an increase of

temperature of 9° C. or 16. 2° F. over the surrounding

air, we find for the foregoing formulas:

t 9 C
— = — = 0.28; — = 3.55;

C 32 t

I/~TZ~ t 3.545 tv- t

r c"
=

"3S5"
= 1; T~ ~c~

= 2 -467'
|x -28 = °-693 (= 0.7)

4t C

and for circular conductors:

C— = 1.45;

temperature rises until it becomes stationary. The in-

crease of temperature is proportional to the energy

—

watts—lost in, and inversely proportional to the cooling

surface of the wire. In other words:

watts lost
Increase of temperature^coefficient X

cooling surface

If t stands for the temperature increase in degrees of

the centigrade thermometer, C, for the coefficient, W
the watts lost, and Sfor the conductor surface in square

millimeters, we may write

W
"t=Ci- (1)

S.

The value of Cj varies not only for different materials

(metals) and surface conditions of the conductor, but

changes also with the material and thickness of insula-

tion and the conditions of laying the wires. It can be

determined in the following way: The energy in watts

lost in a wire is

W= I s R (Joule's law).

where I stands for the current in amperes and R for the

resistance in ohms. For the resistance R we may write:

L being the length, A the cross-section of the conductor,

while <u stands for its specific resistance (resistance in

ohms for one meter of length and one square millimeter

of cross-section at 15 C).

The watts lost are then:

The (cooling) surface of the conductor is determined

by its length L multiplied by its circumference B. If

L is given in meters and B in millimeters, the cooling

surface in square millimeters is

S = 1000 L B,

TRANSMISSION OF HEAVY CURRENTS.

These formulae (2 to 6) hold good for conductors of

any shape of sectional area. In most cases we have to

do with a circular area, and if the diameter d is given

in millimeters, we have

B = clir. -. and B :

J3y substituting these values in formulas

find for circular conductors:

The increase of temperature

C I=«

4 I=w
t = — c

The safe carrying capacity

1 = l/' V~*T
t A §

to 6 we

(2a)

I J/il _v .ii

(2b)

(3a)

(3b)

The coefficient of heating C has under various condi-

tions been determined by Prof. Grassi. The results

are given in the following table containing the values of

4

C 1 = —- Co,

found experimentally, and the calculated values of

IT 3 C l

4 w

where *> = 0.0175. The table shows that the heating

coefficient is of a greater value for bare than for insu-

lated copper wires, and that it is the smaller the heavier

the insulation.

Although the heating coefficient C is smallest for

heavily insulated wires, it is not advisable to allow a

greater carrying capacity for them than for bare copper

wires, as the insulation may be easily damaged by heat-

ing.

The "safe" carrying capacity

J s -V 0.693 — = r 0.7 (about).

The corresponding current per unit of area

ud
The "safe" cross-section

3

A,= //W
The "safe" diameter

' "

ds = y 1-45 1-w

The "safe" volt loss

=
/
/TT25 VY

For t— 9° C, <> = 0.0175 at 15 C, and C .

following tables give the values of Is , Ds , e3 :

Table II.

32. The

Safe carry-
Cross-sec- Safe carry- ing capacity

Diameter tion ing capacitv per unit of Safe volt loss
of wire d A I cross-sec-

tion.
perm.

Amperes
mm. mm=

. Amperes. per mm 1
. Volt.

1.0 0.785 6.32 8.01 0.140
1.5 1.767 11.60 6.54 0.114
2.0 3.142 17.87 5.66 0.099
2.5 4.909 24.97 5.06 0.089
3.0 7.069 32.82 4.62 0.081
3.5 9.621 41.36 4.28 0.075
4.0 12.566 50.53 4.00 0.071
4.5 15.904 60.29 3.78 0.067
5.0 19.635 70.62 3.58 0.063
o.o 23,758 81.47 3.42 0.060
6.0 28.274 92.83 3.27 0.057
6.5 33.183 104.68 3.14 0.055
7.0 3S.4S5 116.99 3.03 0.053 .

7.5 44.179 129.75 2.93 0.052
8.0 - 50.265 142.93 2.83 0.050
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Table III.

Zi~ 6 a2 Is e.

3*
- A - = 1/ ' AB

r
,C.' «

r i.
= // t B»

r A
^

for t - 9° C.

:

itSo C=32.

mm-. mm. Amperes. Amp. permm 3
. Volts per m.

20 90 3.0 0.063

35 2-1 116 3.3 .058

50 29 152 3.0 .053

35 205 2.73 .048

100 40 253 2.53 .045

125 45 300 2.4 .042

150 50 346 2.3 .039

175 54 388 2.22 .038

200 58 430 2.15 .037

250 65 510 2.04 .035

300 72 588 1.96 .034

400 82 725 1.81 .032

500 92 860 1.72 .030

600 101 985 1.64 .029

700 108 1,100 1.57 .028

800 115 1,213 1.51 .027

900 120 1.320 1.47 .026

1,000 125 1,420 1.42 .025

From tables II. and III. it can be seen that the safe car-

rying capacity of a wire cable is somewhat larger than

of a wire of the same useful cross-section. This is due

to the fact that the circumference and therefore the

cooling surface of a wire cable is greater than of a wire

of the same area.

If the current is increased 1.5 times, the correspond

ing rise of temperature will be 1.5-= 2.25 times the for-

mer or 20 C. (36 F.), so that for an outside temperature

of 30 C. (86° F.) the temperature of the conductor

would be 50 C. (122 F.). To an increase of current

= 2 Is a rise of temperature of 36 C. (65 F.) corre-

sponds, and for an outside temperature of 30 C. the

temperature of the conductor would be 66° C. (151 F.),

and therefore above the melting point of some insu-

lating materials.

To prevent undue accidental heating of electric con-

ductors automatic magnetic safety devices or fusible cut-

outs of lead or lead and tin are generally used. It

maybe mentioned that fuses should be sufficiently long

(5 to 7.5 centimeters or two to three inches) to prevent

transmission of heat from the middle of the fuse wire to

binding posts, etc., and thus insure their proper work-

ing at the passage of a current they are intended to pro-

tect against. It should also be remembered that fuse

wires enclosed in glass or porcelain tubes require a

greater amount of current (45 per cent, about) to melt

than the same wire placed in the open air.

The dimensions of a conductor are generally deter-

mined by taking an admissible loss of volts into consid-

eration and comparing the calculated cross-section of the

wire thus obtained with its safe carrying capacity. If

the calulated value is too small, it has to be increased in

conformity with the underwriters' rules, and the loss of

voltage then decreasescorrespondingly.

In small isolated plants and house circuits the con-

ductors are mostly dimensioned for a constant current

per unit of area, the safe carrying capacity rules being

observed at the same time; the feeders of extensive wire

nets in large plants are of a constant cross-section from

the station to the feeding points.

The three-wire system is especially adapted to an

economical and extensive distribution of electrical cur-

rents. The voltage is twice as great as in a two-wire

system, while the current is only one-half. Taking in

both cases an equal loss of volts into consideration, the

weight of the two outside wires in the three-wire system

will therefore be only one-quarter of the other; the mid-

dle wire has about one-half of the cross-section of the

outside wires, so that in a three-wire system {Y>
of the

copper weight of a two-wire system is used.

In a five-wire system the voltage is four times greater

and the current four times smaller than in a two-wire sys-

tem. The second and fourth conductors have one-half,

the third wire one-quarter, of the area of the outside

wires. The total copper weight is therefore £?g of the

two-wire and £§- of the three-wire system.

The five-wire system is very seldom used. Although
the cost and weight of the copper are reduced to about
one-tenth, the reduction is not so great for insulated

cables, while the cost of putting the conductors under-
ground is materially increased. If, finally, the difficulty

of proper regulation is considered, it is easily-understood

why five-wire systems have not come into greater use.

In places where, on account of the great distance of

the plant from the different points of supply, the three-

wire system is out of the question, the alternating cur-
rent system has advantageously been employed. The
working of this system is well known. The low-tension
windings of the transformers connect either directly

with the house branches or they supply a secondary net-

work of street conductors. In the first place the trans-

formers are placed in the buildings that are to be sup-

plied with current; in the latter they are housed in

small sub-stations.

A three-wire distributing system with alternating cur-

rent transformers is especially adapted to the latter

case, since it can be obtained with the use of but one

transformer and three binding posts—on both ends and

the middle—of the secondary winding. However the

load in the two circuits thus obtained may vary, each cir-

cuit is entirely self-regulating and independent of the

other.

Whatever system may be chosen the maximum volt

loss must not be so great as to impair the proper work-

FIG. 2. SEMI-ELECTRIC AND OTHER SHOP CRANES.

ing of incandescent lamps if the load changes between

its extreme limits, and the volt loss in the mains should,

therefore, not exceed two per cent., while the loss in the

feeders may be as high as 15 per cent.

The places of supply of current and the course of the

streets determine the form of a network of conductors

in a city. The number and location of feeder points in

the wire system require careful attention. If only the

weight of the copper were to be paid for, a great number

of small feeders would be the most advantageous, both

from the view of the regulation as well as low first cost.

But to the price of the metal the cost of insulation and the

expense for placing the conductors underground are to

be added, which items are relatively high for cables of

small size. It is not advisable to place positive and

negative feeding points closely together, as in that case

the losses in both the positive and negative main con-

ductors would increase with the increasing distance

greatly complicates the calculations. The only thing to

do is to choose a certain distribution of current by divid-

ing the whole network of wires in as many parts as

there are pairs of feeding points and by cutting all

mains in two, so that we have to deal with a number of

independent branch circuits. The dimensions of these

circuits are then calculated for constant cross-section, a

certain loss of volts being taken into consideration. All

main wires constitute one large network of conductors,

and certain conditions must be fulfilled to insure a proper

working; not too many different sizes of cables should be

used; the fluctuation of current in the mains and of the

voltage at the feeding points should not affect the most

sensitive apparatus connected to the main circuits, i. <?.,

the light of incandescentlamps; provision should be made

that the system may be easily extended; and even if a

feeder must be cut out, for any reason, that should not

impair the efficiency of the main system.

That it is impossible to consider all these points in

planning a great cable system is easily understood.

Every change in the size of a conductor will change the

distribution of current, and if it is desired to find out

whether the very important conditions of safe carrying

capacity and practicable loss of volts are complied with,

the actual distribution of current has to be determined.

That can be done by:

1. Calculalion.

2. Electrical measurements on a model.

3. Mechanical measurements on a model.

The great number of complex" quantities make the

first method by means of calculation a rather compli-

cated one. Several modes of carrying such calculations

out have been given by Herzog, Herzog and Stark,

Coltri, Hochenegg and Teichmueller, but they are too

long to find any further mention here.

After the_ distribution of the current in the mains and

the load at the different feeding points has been deter-

mined by the way of calculation, the dimensions of the

feeders are found by applying the general rule given by

Thompson; it must be considered, however, that the

loss of voltage should be the same in all feeders. Where
it is impossible to comply with these conditions on ac-

count of too great a current per unit of area, the same

volt loss can be obtained by putting a proper resistance

in the feeder line.

The calculation of a network of feeders and mains is

WBBWB^KaE

FIG. I. SEMI-ELECTRIC

from the feeding points; in fact, the losses in the two

mains would be added together. This can be easily

avoided by connecting the feeders to the negative mains
at some distance from the positive feeding points; e. g.,

should the mains form a closed (ring) circuit, the posi-

tive feeding point should be diametrically opposite to tha

negative one.

To calculate the diameter of the mains of a wire sys-

tem the location of the feeding points and the current

strength at these points must be knowo. The distribu-

tion of current in a. system can only be found after the

dimensions of the conductors are known, and that fact

AND OTHER SHOP CRANES.

very instructive, especially if the distribution of current

at different loads and for different cross-sections of con-

ductors is considered, since it gives an idea of the work-

ing of one of the most important parts of a large light or

power undertaking.

The second method of determining the dimensions of

the feeders aud mains of a cable system is by means of a

model representing on a small scale the electric plant in

question. The resistances of the conductors as well as

the lamps, etc.. are given in the model as about one per

cent, of the actual values to be met with in the plants

and when a battery, representing the dynamos of the
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station, is connected with the terminals of the model, a

current distribution is obtained that is directly propor-

tional to the one of the plant. It is now possible to ex-

perimentally determine the difference of the voltage

between the various feeder points and the branch cir--

cuits supplying the lamps, etc., thus giving an exact idea

of the volt loss and the current in the different parts of

the network.

This method has the great advantage that the loads at

desired points and the cross-sections of conductors can

be easily varied, but the high price of such a model

seems to prevent its use even by large light and power

plants.

The third method, which is illustrated in the cut on

page 216, has been invented by Mr. Helberger and

makes it possible to determine the sectional area, drop of

voltage and distribution of current in a network of wires

by mechanical measurements.

Experiments showed that the behavior of a thread or

wire suspended at two points and loaded with weights is

the same as that of a wire to which current is supplied

at its two ends and from which current is taken at sev-

eral intermediate points. -This fact has been made use

of in designing the apparatus illustrated for determining

the cross-section of cables and the study of the condi-

tions in a network of conductors.

It consists of several cylindrical graduated rails which

can be connected crosswise together. On each of these

rails two movable supports are mounted which carry

the other parts necessary to adjust the threads and read

off the results; a number of weights and an arrangement

to determine the dip of the thread are also supplied.

AC, BF, DE represent distributing mains; A, B, C, Z>,

£, F are feeding points^ to the same, while a, b, c, d,

etc., are points where current is taken off, the amounts

of the current being indicated by weights.

The movable supports are arranged on the rails in

such a manner that their relative distances correspond

with the lengths of the mains between the feeding

points; they are then connected by threads which are

loaded with weight proportional to the amount of cur-

rent supplied at distances proportional to the relative

distances of these delivery points.

The sliding weight on the lever carried by the support

is then adjusted until the dip of the thread correspond-

ing to the drop of potential does not exceed a certain

amount at any point

The position of the slidiDg weights then affords a

measure for the sectional area of main necessary, while

the angle of declinatiou of the thread from the horizon-

tal indicates the distribution of the total energy. This

angle is read off directly on a small scale mounted on

the lever support. The dip can be adjusted for various

losses of potential, and, like the weights, is calibrated

from carefully tested units.

The results obtained are said to be quite satisfactory,

and the price of the model is not so high as to prevent

its use in plants, offices or colleges.

Mr. Arnold's Work,
In a letter to the Western Electrician relating to

the course of Arnold lectures, Prof. Arthur Edwin

Haynesof the University of Minnesota has this to say of

the author: "He was once a pupil of mine in mathe-

matics, and I have watched his splendid progress with

unwavering interest and pride since he began his career

as an engineer. He is a graduate of Hillsdale College,

my alma mater, and was graduated while I was in the

chair of mathematics_and physics of that institution. A
biographical sketch of him, I am sure, would prove of

interest to the readers of the Electrician. As an un-

dergraduate he was of much promise, and even then

possessed rare mechanical skill and judgment."

For the information of Prof. Haynes and other in-

quirers it may be stated that a brief biographical sketch

of Mr. Arnold, with portrait, was given in the Western

Electrician of May 25, 1895. He has done much im-

portant work since then, however, such as perfecting

his power station system, conducting the important trade

which resulted in the absorption of thePumpelly-Sorley

Storage Battery- company by the Electric Storage

Battery company, and installing the Board of Trade

and several other plants. Much of this work has been

reported in the Western Electrician from time to

time. The details of the storage battery transaction,

for instance, were given at some length in the issue of

November'2, rSo.5.

Macintire Enclosed Arc Lamp.
In the restaurant of

J. Kamsler at 713 Broadway,
New York, there is located an installation of enclosed

arc lamps manufactured by the International Arc Lamp
company, which has offices at Houston and Mercer
streets, New York. These lamps have attracted much
attention, because of the new departure which they per-

mit in interior lighting by arc lamps, as shown by the

illustration. Attached to ceiling are six Macintire

lamps, with a drop of only 19 inches, and of this three

inches is taken up by the canopy. The bulb enclosing

the arc is shaded from below by a regular incandescent

lamp shade, and surrounding the bulb is a handsome

ring of crystal prisms connected to an ornamental can-

opy, as shown. These lamps take So volts and are run

from the Edison mains. The resistance in circuit with

each lamp is mounted on the switchboard and does not

in any way interfere with the lamp. The general effect

of these lamps is very artistic and ornamental.

The short length of this lamp adapts it particularly

for interior illumination and house lighting, and it can

be used with success for ship and marine lighting. The
marine type of lamp is 16 inches long and takes but

little more space than the incandescent lamp. The
bulb is protected by a wire screen and can be shifted

from one position to another when it is necessary.

There are several styles for street illumination, invented

by G. R. Macintire. Among them is one that is espe-

cially designed for use as a street lamp-post. This lamp

is mounted on the top of the post, but the lamp mech-

anism proper is placed in the lower section near the

electric shock. Just before closing time a break in the
current put out a number of the electric lights in the
building, and Landhon went to the basement to locate
and repair the trouble. He finally located the break in
a network of wires nearly in the center of the basement
ceiling, and, tools in hand, climbed up to repair it. The
cloak-rooms in the basement were crowded with men
and women clerks, while scores of others were in the
main basement waiting their turn to dress. Fully 100
employes watched Landhon as he climbed up a step-
ladder. Having reached the top, he stretched out his
hand and took hold of one of the wires. As his hand
touched the wire he uttered a cry of pain and fell from
the ladder to the floor. Women screamed and ran
from the room with their hands over their faces. En-
gineer Anderson ran to the side of Landhon and at
tempted to assist him. He raised the body in his arms,
but a hasty examination convinced him that Hie was
extinct.

Semi-electric and Other Shop Cranes. 1

By R. Grimshaw.
The illustration (on page 216, Fig. 1) shows a crane

in the locomotive repair shops of the Saxon govern-
mental railways at Dresden, which, from the peculiar
character of its drive, might be called "semi-electric."
The crane is run along the ways by electric power from
a three horse power Siemens & Halske motor, driving
through belts and gear-wheels to driving wheels at each
end of crane girders. The load, however, is hoisted
and lowered, and the cat or trolley bearing the hoisting
works given its traverse by* hand power actuating
through chains. The reversal of the motor is effected
from either platform of the crane, as shown in the illus-

tration. The purely mechanical part of the design and
construction was carried out by C. E. Rost & Co.,
Dresden.

Fig. 2 shows a velocipede crane with electric drive

macintire enclosed=arc lamp.

ground, and can be easily got at by opening a cover in

the post. A slender rod connects the mechanism with

the carbons in the bulb and regulates their position per-

fectly. Several of these ornamental lamp-posts have

been installed in New York, and have received praise

for their artistic beauty and the lighting effect

The Macintire lamp for use among photographers is

especially commended, as the diffusion of light from this

lamp is claimed to be stronger and to cover more sur-

face than any other lamp manufactured. The Interna-

tional Arc Lamp company is now perfecting arrange-

ments to take care of a large amount of business, and

expects shortly to locate selling agencies in the leading

cities of the country.

The Wells, Minn., electric light plant is being run to

its full capacity, and if the call for lights increases

more an enlargement of the plant will be necessary.

Fatal Over-confidence.

Familiarity breeds contempt, and contempt of high-

tension electric wires, unfortunately, occasionally leads

to death. Eternal vigilance is the price of safety; but

this is such a trite truism that it is often ignored; and

then, after hundreds of chances carelessly and success-

fully taken, comes one where the conditions are fatally

perfect, and there is a dead man and a house of mourn-

ing. A sad illustration is afforded by the death of the

electrician of Schlesinger & Mayer's store in Chicago.

The man was young and newly married. He had been

employed in the establishment for some time and

must have been throughly familiar with the condi-

tion of the wiring. His death seems to be due to a

lack of caution in the presence of a known danger.

The circumstances are set forth by the Tribune in the

following paragraph. The warning conveyed is ob-

vious.

Charles Landhon, an electrician employed in the

store of Schlesinger & Mayer, State and Madison streets,

was instantly killed at 6:30 o'clock last evening by an

for both hoist and run. On the shop floor there is a
single rail to guide the crane in its course up and down,
or forward and backward, as it might more properly be
called. Overhead, the guide-wheel runs between two
parallel rails. There is, on the back-balance arm, a
motor which guides the hoisting gear through toothed
wheels; and on the platform back of the swing post
there is a separate motor which drives the running gear
through a worm and worm-wheel. This crane has 3,000
kilogrammes, equal to 6,600 pounds, lifting capacity, and
three meters, equal to 10 feel, hoist. Both motors are
reversible, each with its own reversing switch, but there
is one rheostat for starting both.

This crane is in the shops of the "Societe Anonyme
des Anciens Ateliers de Construction van den Kerchove"'
—more commonly known to and easily remembered by
Americans as the Vandenkerchove shops in Gans, or
Ghent, or Gent, according as that rich and enterprising
Belgian city is called by its French or English, or Ger-
man and Flemish name. It is in these shops that the
Wheelock engine and the Cresson friction coupling are
made.

I should have mentioned that this crane was built by
the firm of Ludwig Stuckenholz of Wetter, on the
river Ruhr, the motors being of the Siemens & Halske
type.

There is a semi-electrical velocipede crane in the
main shops of the Baden governmental railways, in the
city of Carlsruhe. This was originally a Ramsbottom
endless rope crane, but has been rebuilt for electrical

drive. On the column is a six horse power electric

motor wi th vertical shaft, which drives the vertical

shaft of the crane that formerly received its rotation

from the endless rope. From this vertical crane shaft
the load-hoisting and lowering, and the crane-motion to

and fro on the track, are taken by frictional device.
The column is swung round by hand.

Santa Barbara, Cal., is said to have the proud dis-

tinction of being the "home of a mptorwoman who oper-
ates the machinery of an electric car. The woman's
name is given as Hattie Miller, and it is said she likes

the work.

1. From 'Uackinery.
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Among the patents issued last week and reported in

this issue of the Western Electrician was one granted

Thaddeus Cahill of New York upon the "Art of and Ap-

paratus for Generating and Distributing Music Electri-

cally." The specifications form a comprehensive treatise

upon the subject, and the claims allowed, numbering

175, seem to cover every feature of the art.

Telephone companies operating in the Empire state

are going through their annual experience with the Leg-
islature. The usual bills have been introduced provid-

ing for the regulation of the rates of service, etc., and
the committees having the measures in charge are com-
plying with the formality of listening to arguments on
the proposed law. It would appear to the unpreju-
diced observer that the Bell interests could afford to

make a considerable reduction of their rates if they did
not have this annual legislative drain upon their re-

sources.

Such organizations as the Texas Gas and Electric
Light association, which will hold its annual meeting at
San Antonio next Tuesday, is worthy of encouragement

and support. The society is composed of business men
who have pride in their calling and are ambitious and

industrious. It is the purpose of the organization to

promote the interests of the members, improve their so-

cial relations and secure co-operation in the advance-

ment of the general welfare of the lighting companies of

the state. We congratulate them upon their prosperity,

individually and collectively.

An electric railway, whose lines extend beyond the

confines of one state, comes within the jurisdiction of

the interstate commerce commission and is subject to

the provisions of the "Act Regulating Commerce."

This is the decision of a majority of the commissioners

in the case of Charles M. Wilson against the Rock Creek

Railway company of the District of Columbia. Doubt-

less there are many more electric railway systems that

come under the provisions of this measure, and the man-

agement of these lines would do well to consult the

terms of the interstate commerce bill.

Commissioner Butterworth, who has just entered

upon his duties in the Patent Office, will find that the

business of that branch of the government has greatly

increased since his last term. The retiring commis-

sioner of patents has proved a faithful and efficient

officer, and has done much to improve the service and

expedite the business of the Patent Office. The care-

fully trained force that has been organized under civil

service regulations has aided materially in executing the

policy of the head of the department, and Mr. Butter-

worth will doubtless find the office in excellent condition.

Eternal vigilance is required about an electric gen-

erating plant. A Chicago engineer, who ranks high in

the profession, recently visited a lighting station in

which he is interested, and, while helping the men
employed about the dynamo room, got a shock of 2,000

volts. Happily the current did not pass through his

body, the circuit being completed through his hand.

He was engaged in straightening the blades of a switch

when the accident happened. The thumb of his right

hand rested on one blade while the little finger was

pressed against the other. He was badly burned, and

for a time his hand and wrist were completely paralyzed.

Public sentiment in Ohio is divided on the question

of electrical executions. When the law was enacted the

prison officers found it difficult to purchase the necessary

apparatus, as the manufacturing companies were averse

to having their machinery used for such purposes. The
experience of Ohio in this respect was a repetition of

that of the New York state prison officials several years

ago, when a similar law went into effect in the Empire

state.

At Columbus last week all the arrangements had been

made for the first execution under the new law, and the

final test of the apparatus was being made prior to the

actual use of the equipment for the destruction of life,

when the plant failed. On examination it was found

that the armature of the dynamo had burned out, and

although the employes undertook to replace it in time for

the execution, the prison officers refused to allow the

change to be made in such short time, fearing a repeti-

tion of the accident, and the governor was induced to

grant a respite.

As a result of this accident there is grave doubt in the

mind of many prominent citizens as to the advisability

of inflicting the death penalty under the new law. It is

believed that a repetition of the accident of last week

will result in the speedy repeal of the electrical execu-

tion law.

During the present session of the New York Legisla-

ture several bills have been considered providing that

the price of gas shall be reduced. One of these meas-

ures has received the support of the republican states-

men at Albany, and another has been advocated by the

forces of democracy. Neither of the bills appears to be

worthy of the support of conservative men. The theory

upon which the movement back of these bills is based is

utterly wrong and illogical. The practice of appealing

to a meddlesome legislature for redress of every petty

grievance, real or supposed, is un-American. There is

bound to be a reaction. Even at the present time there

is evidence of revulsion of feeling, j ust as there was upon

the question of municipal ownership of lighting and street

railway plants. It is worthy of mention that the argu-

ments that were used in advocating the latter projects are

again brought out to do duty in behalf of the "gas bills."

Chief among these is the claim that such measures are for

the greatest good for the greatest number. But this line of

reasoning, followed to its logical conclusion, would lead

to such mischievous interference and so affect property

rights as to produce a state of anarchy. There is no

danger of such condition of affairs, for the people will

recognize the fact that great injustice is being done and

will speedily correct the evil.

Attention has already been directed to the contro-

versy over the franchise secured by the Canadian Niagara

Power company from the commissioners in charge of the

Victoria Park and to the opposition that has been de-

veloped against an extension of time being granted the

company in which to begin operations. In April, 1892,

"

the Canadian Niagara Power company was given an ex-

clusive franchise for the development of power in Queen

Victoria Niagara Falls Park, which is on the Canadian

side of the river at Niagara Falls. This franchise is for

a period of 20 years, with option toextend it for a cen-

tury. In payment for the franchise the Canadian

Niagara Power company is to pay an annual rental of

$25,000 for the first 10 years, which amount is to be in-

creased Si, 000 per year for the following 10 years, until

at the end of the twentieth year the rental would reach

$35,000 per year, at which figure the company may re-

new the franchise for So more years by giving proper

notice. This franchise gives the Canadian Niagara

Power company exclusive control of the development of

the power of the Niagara on the Canadian side, and as

the Canadian Niagara Power company is practically the

same as the Niagara Falls Power company, owners of the

big tunnel power plant on the American side of the

Niagara, it gives what is practically one company con-

trol of the Niagara power development to a very large

extent. Under the franchise the Canadian Niagara Power
company was to commence work on or before May 1, 1897,

"and to have proceeded so far with the work on or

before the first of November, 1S97, that they. will have

completed water connections for the development of 25,-

000 horse power and to have actually ready for use, supply

and transmission 10,000 developed horse power by the

last mentioned day." Some months ago the company
made application for an extension of time in which

to commence work, and in the report recently submitted

to the Ontario Legislature, the commissioners of Vic-

toria Park recommended that the extension be granted,

and it is believed that the action of the government of

the province will be favorable.

What will be the effect of the municipal elections

upon electrical interests in Chicago? There seems to be

a general impression that the newly elected mayor will

be much more favorable to corporations operating un-

der public franchises than would either of the independ-

ent candidates, had one of them been elected. Candi-

date Harlan, who received the next highest number of

votes, made a strong plea for popular favor by his oppo-

sition to the street railway companies of the town. It

was known, too, that Mr. Hesing had pronounced views

upon the question of compensation for public franchises.

According to the daily papers, the republican machine

was not on friendly terms with the street railway com-

panies. In view of these facts the election of Mr. Har-

rison must be considered as favorable to these corpora-

tions.

In the aldermanic contests the same questions proved

an important factor. The Municipal Voters' League can-

vassed the records of the aldermen seeking re-electicn,

and in several cases the reports which were published

by that body were instrumental in defeating candidates

who were commonly known as "boodlers." Five repub-

licans, six democrats and three independents in whose

favor the league exerted its influence were returned to

the City Council, and it is thought that these aldermen,

together with the little band of reformers who held over,

will prove an effectual check upon the boodle element

in the new board. The practice of granting valuable

franchises to straw companies has become a favorite

method of levying blackmail in this town, and it may be

difficult to dissuade aldermen who have become accus-

tomed to it, from indulging their propensity in this

direction; but it is to be hoped that the practice will

be made unprofitable as well as unpopular by the newly

elected members.

Much has been said during the last few months about

"franchise grabbers," and this class of individuals has

been severely denounced. If the new administration

possesses the wisdom which the experience of its leaders

would indicate that it should have, it will realize that

the encouragement or sanction of such schemes will re-

sult in disaster as great as that which the republican

machine has just experienced.
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Swenie Calls Halt in Barrett's Depart-
ment.

[From the Chicago Record ot April 12th.]

In all departments of the city there is a rule that pur-
chases of supplies for amounts over S500 must be made
by contract with the lowest responsible bidders in pub-
lic proposals. Due notice must be given through the
newspapers of the proposed purchase, and specifications
furnished to firms desiring to bid. This rule grew out
of an ordinance passed with reference to the Department
of Public Works, the operation of which has been ex-

tended to all the departments by every administration
lor a perfod of 10 years or more.

Prof. J. P. Barrett of the city electrical department
has admitted there is an evasion of this regulation in his

practice of splitting the vouchers for purchases in excess
of S500 into amounts falling below S500. The invoices
are adjusted in accordance with the practice, dates be-
ing altered when necessary. Prof. Barrett stated that

it was not practicable to obey the regulation in the
matter of all purchases, and that the splitting was done
to comply with the letter of the law. The official record
of the department, however, gives numerous cases where
the regulation has been directly violated, the vouchers
exceeding 5500 for single purchases, where no contract
has been let.

An examination of the vouchers of the City Telegraph
Department for 1S96 shows purchases amounting to

about £10,000, which were made in actual or practical

violation of the $500 regulation, and its purpose of se-

curing supplies from the lowest responsible bidders. The
list of firms benefited includes, according to the official

records, the Metropolitan Electric company, S. F. B.
Morse (western agent for Day's Kerite wire), John A.
Roebling's Sons company, the Police Telephone &
Signal company, Washburn & Moen Manufacturing
company and William Mueller & Co.

In February, 1896, the Metropolitan Electric com-
pany was paid a voucher of 51,052.44. Of this amount
four items for wire purchased in -January make up
$805.69. The invoices are dated on four successive days,

and thus at first glance seem to show four separate
purchases. The order number on each, however, is

identical, and each sheet is marked "All aerial construc-
tion" and signed "H. Leser," the onlv invoices so

marked that month. The invoices are as follows:

January 22—Order No. 17610, 5 mi. No. 12 Tr. Brd. wire,
requisition 8934 $175.00

January 33—Order No. 17610. f>% mi No. 12 Tr. Brd. wire,
requisition S924 :

". 201.35
January 24—Order No. 17610. 1,184 lbs. No. 12 bare wire,
requisition 8924 189.44

January 25—Order No. 17610, 1.500 lbs. No. 12 bare wire,
requisition 8924 -. 240.00

Total $805.69

. There is no contract with the Metropolitan Electric

company on file.

In May six distributing boxes for underground cable
were purchased of this company at a cost of $522.50, the

item being paid in a voucher of $747.58. The invoices

are as follows:

May 15—Two distributing boxes (60 and 30 conductor
cable) $170.00

May 15—One distributing box (60 and 30 conductor
_ cable) 60.00
May 21—Three distributing boxes 292.50

Total : $522.50

John A. Roebling's Sons company has several vouch-
ers for purchases over $500, and no contract is filed for

them. In May one was paid for $706.12, for No. 12

hard-drawn copper wire at 13^ cents, and all delivered

at the city repair shops at Rice and Lincoln streets.

The three invoices show the same order number, as

follows:

May 2—Order No. 9030. 30 coils .- $282.49
May 14—Order No. 9030. 24 coils 211.20
May 22—Order No. 9030, 23 coils 212.43

Total $706. 12

The same company has another voucher for $728.81,
paid in November, for No. 12 weather-proof copper
wire at 16% cents, billed as follows:

November 12—Ten miles $290.39
November 13—Fifteen miles 438.42

Total *. $728.81

The invoice of the Police Telephone & Signal com-
pany shows some queer changing of dates. Three bills

are made out and dated with type-writen lettering and
figures, and the dates, which were all alike, have been
altered in heavy red pencil so as to be distributed over
the month. The voucher for the purchases, which were
three joker outfits, was $975. Following is the manner
of the alterations:

July 31 (original date) July "3" (red pencil date) $325.00

July 31 (original date) July "21*' (red pencil date) 325.00

July 31 (original dale) July "27" (red pencil date) 325.00

Total $975.00

Another voucher of this company for $850 is invoiced

as follows:

October 5—1 private joker "r-. $125.00

October 11—1 Eng. house joker 325.00

October 16—1 private joker.. 125.00

October 22—1 private joker 125.00 -

October 23—1 chemical register 150.00

Total $850.00

Washburn & Moen have a voucher for $718.03 for two
lots of No. 12 copper wire at 13^ cents. The dates are

different by a day, but the first order of the two seems
to have been received last, as "follows:

August 31—Order No. 9104, 25 miles $359.77

September 1—Order No. 9163. 25 miles 358.26

Total $718.03

In October lumber was purchased of William Mueller
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&"Co. to the amount of $536. The original dates of the
two invoices were alike, and one is changed a month
ahead, with blue pencil, as follows:

October 8 (original date), November 8 (blue pencil)
order No. 9033 .'$356.0(1

October 8 (original date) order No. 9033 180.00

Total '.

$536.00

S. F. B. Morse has three large vouchers in addition
to a number of small ones. One of these, for $1, 176.60,
is charged to a contract for cable, dated October 21,
1S95. The specifications for that contract state that the
cable advertised for was "Day's Kerite lead-covered ca-
ble." Morse is the only man in the West who handles
that wire, and he has been getting nearly all the city

trade. His bid of So cents a foot for 60 conductor cable
was the only one submitted.
Two other vouchers of $876.80 and $1,710.63 are

charged against a contract of September 21, 1896. The
invoices are for two lengths of 60 conductor cable, the
contract for which he secured at a price seven cents a
foot higher than the next highest biddder, and 24 cents
higher than the lowest bidder. Morse's prices ranged
higher than those of his competitors on five sizes of ca-
ble. On the opening of bids it it was proposed to give him
the entire contract, but the Standard Underground Cable
company, the lowest bidder, made such a disturbance in

the electrical trade that the contract for the four smaller
sizes was given to that concern. The figures at which
Morse was favored and the other bids were as follows:

. Price per foot. .

60 40 30 20 10

Name. cond. cond. cond. cond. cond.
S. F. U. Morse $ 8244 $.6411 $.5075 $.3643 $.2225
Standard Underground 58 .442 .365 .29 .196
Edw. LassellifcCo 68 .50 .41 .30 .18

Safety Insulated Wire & Cable
company 75 .55 .45 .35 .20

In addition Morse wanted $489.90 for construction,

while the Standard Underground and Safety companies
included the cost of construction in their bids.

Chief Swenie, when asked about the $500 purchases
given above, said: "There used to be a lot of that

work, but I have stopped it. There has been none
since the first of the year. It is my rule not'to allow pur-
chases of more than $500 to be made without a public
contract. In case of emergency I go to the comptroller
and get his permission to expend the money. When I

found out about the practice in the City Telegraph De-
partment I stopped it; and the rule is in force now."

Union Labor After Barrett.
[From the Chicago Record of April 13th.]

The Brotherhood of Electrical Mechanics has de-

nounced the business methods of Prof.
J. P. Barrett,

superintendent of city telegraph, and is making an effort

to secure his removal from the city service. As soon as

Mayor-elect Harrison is in office he will be asked by
representatives of the brotherhood to order a change in

the administration of the department over which Prof.

Barrett has presided for twenty years and cause to be
put in his place of a man who will not favor a few
electrical contractors and supply men and will give rec-

ognition to union labor. The brotherhood met at its

headquarters at 187 Washington street, Saturday, and
passed the following resolution:

"Whereas, Carter H. Harrison, mayor-elect, has de-

clared himself as being opposed to the favoring of special

contractors for city work and supplies, which has worked
great injury to the taxpayers; and,
"Whereas, The inspection of electrical wiring under

the charge and supervision of the present incumbent of

the office of superintendent of city telegraph has been
conducted in a manner preventing free and open com-
petition, which inures to the benefit of a few favorite

contractors and to the detriment of such as have not a

so-called "pull," and, moreover, enabling favored con-
tractors to obtain inspection certificates on imperfect

and unsafe installations, thereby jeoparding life and
property, in evidence of which the recent action of the

board of underwriters in employing its own inspectors

and refusing longer to recognize the certificates of in-

spection of the present superintendent of city telegraph,

John P. Barrett, is cited; and,

"Whereas, There is a growing and widespread dis-

satisfaction with the superintendent of city telegraph in

connection with his purchases of apparatus and supplies

for his department, due Lo the favoring of certain manu-
facturers, to whom exorbitant prices are paid, to the in-

jury of taxpayers and the scandal of the department; it

is hereby
"Resolved, That our interests as taxpayers and elec-

trical mechanics demand a change in the present admin-
istration of the office of superintendent of city telegraph,

to the end that it be conducted in an honest, competent
and impartial manner."
The resolution was passed without debate and was an

expression of the unanimous sentiment of the brother-

hood. A committee will be appointed to present the

resolutions to the new mayor and urge his prompt action

in putting the city electrical service in such condition

that no favors will be shown and the merit system will

prevail in fact.

Mayor-elect Harrison has already been conferred with

on the question of the removal of Professor Barrett

from office, and is giving the matter careful considera-

tion. In addition to the action of the brotherhood, there

is a strong sentiment in the electrical trade against the

present "boss" of the fire-alarm service.

The exposure of the Barrett methods in the Record
and the refusal of the Chicago Underwriters' association

to accept the certificates of the city electrical inspection

bureau, of which Professor Barrett has charge, have al-

ready caused changes to be made in one of the concerns

which Professor Barrett presented with a large city bus-

2x9

iness, and candidates for the position of head of the fire-

alarm service and city electric light plant are openly
in the field making a canvass of the electrical trade and
profession for support with the coming administration.

Charles B. Quealy, business agent of the Brotherhood
of Electrical Mechanics, explained the opposition of the
union to Professor Barrett yesterday. He said:
"From the organization of the brotherhood, seven

years ago, until now, Professor Barrett has refused to
recognize union labor and organization. Not only has
he refused to recognize the union, but he has refused to
employ union men. During the seven years of our ex-
istence he has never employed union labor. We have
been to him to get fair treatment and he has never recog-
nized us. except to refuse our requests. All we have
wanted is the chance to get employment in the city elec-
trical service when there are vacancies, but we have
never had it.

"One strong ground of opposition on which west and is

that Professor Barrett has never had a rigid enough sys-
tem of electrical inspection to cause the employment of
skilled workmen on the construction work in the city.

There are firms in town who can get work passed by the
electrical inspection bureau that I never could get
through if I was the contractor. Any sort of work seems
to be all right for them, and is accepted by the inspec-
tor. This sort of thing is dangerous to the city, as well
as injurious to us.

"All that has been done to raise the grade of electrical
inspection in Chicago has been accomplished through
the efforts of Mr. Merrill, electrical inspector of the
National Board of Fire Underwriters. Barrett has had
to follow him. Until lately we have been alone in our
fight, but now the fire underwriters are convinced that
Professor Barrett is not conducting his department in a
competent manner.

"Several years ago, during Mayor Harrison's term,
some of our union went to him and asked him to put
some of us in the electrical service. Mayor Harrison
said: 'All right, boys. I'm glad you've come over.
We'll fix that up all right.'

"But when he saw Barrett it was different. When
Barrett found out we were union men he practically told
the mayor that he would run his own department with-
out any help. That is the closest union labor ever
came to getting into the city electrical service.

"We never could get a list of the inspection work done
under Barrett. Everthing was tight over there. The
books of the city were treated as his property, and no-
body could get a look at the outside of one.
"We shall urge Mr. Harrison to make a change in the

department. Our union has a membership of the best
electrical mechanics in the city, and we ought to have a
show for the vacancies when they come. Barrett has
about 150 good positions that he dispenses, and he fills

them without regard for the good of the city service.
There are few men working for him that could pass the
examinations required for membership in the union.

"Never until now have we felt that our fight wasa
winning one. But the exposure of Barrett's office,

which the Record is making and the attitude of the un-
derwriters have stirred the trade up, and we feel that
the new mayor will give our resolution careful attention.
He has declared himself as opposed to the favoring of

contractors for city work, and promised to employ union
men where they are competent."

If Mayor Harrison removes Barrett from office he will

only be keeping the ante-election pledge made in his

speech at Arcade Hall, Englewood, April 2d, which was
reported in the daily papers the next day, as follows:

I shall not favor special contractors to the detriment
of the taxpayers, as Mayor Swift is doing to-day. If the
press of the city would tell what it knows about these
contracts and the shameless way in which they are
being given away, the knowledge thereof would be
nothing less than terrifying and appalling to the citizens

of Chicago.

Condition of the Patent Office.
Apropos of the statement in the Western Electri-

cian that Mr. Butterworth was peculiarly well equipped

to secure reforms in the Patent Office service, the fol-

lowing story, printed by the New York Tribune one

day last week, is of interest:

"Well. Ben, have you taken official charge of the
Patent Office yet?" asked Chairman Cannon of the
House Committee on Appropriations of Major Butter-
worth, to-day. "No, Joe; not yet; but when I do, I am
coming down here with enough carriages to bring you
and the other members of the committee up there. I

want you to see what the condition of affairs is. It is

simply shameful to compel men and women to work in

such cubby-holes as many of the clerks in that bureau
are now forced to occupy." "Oh, we all know about it,

and are trying to apply a remedy," replied Chairman
Cannon. "Well,, I want you to come for all that. Seeing
is believing, you know."

At the last meeting of the Cleveland Electric club,
E. P. Roberts, the vice-president, presided, and Elmer
A. Sperry delivered an address on "The Horseless Car-
riage." The speaker treated his subject historically

and also from a practical point of view. He described
the various races run with vehicles of this class in the
United States and Europe, and covered the whole sub-
ject in an interesting and instructive manner. In the
discussion that followed Professor Langley and Messrs.
Chase, Dodd, Hoag, Roberts and Sherwood partici-

pated.
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Design and Construction of Electric

Power Plants.

By Bion J.
Arnold, M. S.

[Cofyrigki, [S97, b' & J- Arnold, Chicago.]

Part III.

Boilers and Accessories.

A complete classification of steam boilers will not be

attempted, for the reason that the types which will be

found suitable for electric power stations fall under one

of four general classes:

1. Fire-tube marine boilers, fired internally.

2. Locomotive type of boilers.

3. Water-tube boilers (horizontal or upright).

4. Fire-tube boilers (horizontal or upright).

Flue boilers, such as the Cornish or Galloway types,

coil boilers, as often found in small torpedo boats, plain

cylindrical boilers and boilers of the marine and locomo-

tive types will require little of our attention, although

used occasionally in electrical plants. The selection,

therefore, narrows down, as a rule, to a choice between

the "water-tube" and "fire-tube" styles.

In the water-tube boiler the water circulates through

metal tubes about and over which the hot gases of com-
bustion freely pass, while in the fire-tube type the heat

of the fire passes through suitable tubes running length-

wise of the boiler shell and passing through the water to

be heated. It cannot be said that either type of boiler

is the better one to be used in every case. That we may
be in a position to exercise judgment in the proper se-

lection, it will be well to review the requirements in gen-

eral of any good boiler.

The first thing desirable is that the boiler should de-

liver dry steam, and to insure this it should be so de-

signed that there will be provided ample surface for the

disengagement of steam, so as to avoid as far as possible

that condition of operation known as "priming." The
boiler should be capable of maintaining a constant

pressure under varying loads. This will require that it

have sufficient capacity for the storage of both water

and steam and that the circulation of the water shall be

free and constant. The boiler should be constructed of

the best grade of material and of the best workmanship
to insure small expense and maintenance accounts. It is

especially desirable to have all the parts accessible for

cleaning and repairing, and with this in view one or

more manholes should be provided to allow easy access

for inspection. The design of the boiler should, as far as

possible, prevent any possibility of explosion, and the

joints and other connections should be arranged so -as

to be protected from the action of the fire.

It is important to keep these requirements in mind in

selecting "a boiler; but, after all, the one important con-

sideration is the one of economy. A boiler designed to

provide a heating surface of sufficient extent and prop-

erly arranged to extract the greatest possible number of

heat units from the products of combustion will give

the best evaporation per pound of fuel. Whether this

design is of the water-tube or the fire-tube pattern is

perhaps more or less of an open question. It is so evi-

dently a case of surrounding circumstances that little re-

liable information can be obtained. A study of the re-

sults of numerous tests upon boilers of different types can
only lead to the conclusion that the economy obtained in

each particular case was largely influenced by the con-
ditions under which the boiler was worked. If the con-
ditions are good, that particular type shows up well,

while under less favorable conditions the same type
makes a poorer showing.
To compare the performance of two boilers it is neces-

sary to adopt some proper measure for the expression of

efficiency. For a number of years past there has been
adopted generally for this measure the "equivalent evap-
oration from and at2i2°" (Fahrenheit) per pound of com-
bustible. This is the evaporation which would be obtained
with coal containing no ash, with the feed-water fur-

nished to the boiler at boiling point (or 212 F.) and with
the steam delivered at atmospheric pressure of 14.7
pounds per square inch. The "equivalent evaporation"
can be obtained from the observed evaporation under
actual conditions by the following formula:

H+32-t
W J =W X

966
Where W*= the equivalent evaporation per pound of

combustible.
t= the observed temperature of feed.

H — the total heat of steam at the observed,
pressure, as given in the "steam table."

and W— the observed evaporation per pound of

combustible.
The following table shows a representative set of re-

sults of boiler tests and will serve to compare the per-
formance of the water and fire- tube types.

Evaporation per
Pound ofcom-

Kind of Coal. bustibte.

ishurg (bituminous) 11.82
tube Bi luminous 11.63

Welsh steam n, 52 -

ie -Anthracite 11 36
Fire-tube Summer Hill n. 14Fire-iube Cumberland 10 -\s
Water-tube Cumberland 941
Fire-tube Mt. Olive (lump) 0.27
Water-tube Anthracite q ?

Water-tu be Pittsburg slack 0.1*
Fire-tube .Anthracite S.35

The table shows that economy is, as has already been
pointed out, more the result of designing a boiler and its
surroundings according to the best proportions to meet
a given set of conditions than a question of type alone.
With a given boiler, improper setting, the wrong kind of
grate for the coal used, insufficient or too much draft,

poor firing, etc., may effect the economy to such an ex-

tent as to cause a good boiler to make a very poor show-
ing. There seems to be lacking sufficient data to deter-

mine definitely the question of which type of boiler is

the most efficient, though results at present show slightly

in favor of the water-tube type. For small plants, and
especially where first expense is to be kept down, the

fire-tube boilers have been and will continue to be pop-
ular, but recent practice shows that the tendency in all

important plants of any considerable size is toward the

adoption of the water-tube boilers of any of the well-

known makes.
The advantages of the water-tube boiler, which have

led to its general adoption^ over the fire-tube boiler to

such a marked event, may be briefly summed up as

follows:

First—Greater safety. These boilers are almost ab-
solutely non-explosive—a result due to their design.

This allows higher pressures to be carried—a very im-
portant consideration when it is the intention to use
compound or triple-expansion engines.

Second—They respond more quickly to sudden de-

mands for dry steam. This is a result of large heating
surface and powerful circulation of the water in the

tubes. They can also be forced to a much greater per-

centage over their rating than ordinary fire-tube boilers.

This is a matter of importance in some stations, where
an excessive demand for power is made upon the station

only at long intervals, and then for but a short time.

Third—The water-tube boiler occupies less floor

space than the fire-tube boiler of the same capacity, and
this very often is sufficient in itself to determine the

selection.

The disadvantages of the water-tube type of boiler as

compared to the fire-tube type are:

First—Its more complicated construction, containing
a greater number of joints, which are liable to leak or

otherwise get out of order.

Second—Its first cost. Water-tube boilers cost on an
average about $15 per horse power set up, as compared
to about S12 per horse power for the fire-tube type, thus
necessitating an additional investment in boiler plant of

fully 25 per cent.

Third—If curved tubes are used, the cleaning will be
more difficult, though in most formsof water-tube boilers

less surface is accessible for the collection of soot and
ashes than in the fire-tube.

The commercial horse power of a boiler is an evapo-
ration of 30 pounds of water per hour from a feed-water
temperature of 100 degrees Fahrenheit into steam at 70
pounds gauge pressure. This is known as the "Centen-
nial rating," and is equivalent to 34^2 pounds of water
evaporated from feed water at a temperature of 212
Fahrenheit into steam at the same temperature. This
standard is equal to 33,305 British thermal units per
hour. The choice of the size of the units for the boiler

plant must necessarily depend upon the choice of the

engine, as it is the engine which determines the amount
of steam required, and therefore the corresponding num-
ber of pounds of water that must be evaporated. The
choice of the number of units for any particular plant is

governed by much the same considerations as those

which influence the size and number of the engine units,

and will be taken up at a later time.

Heating Surface.— In preparing specifications for

boilers it is usual practice, under the head of "power,"
to call for 11^4 square feet of heatiDg surface
per rated horse power for water- tube boilers and
for 15 square feet of heating surface per horse power
in the horizontal tubular type. The amount of

heating surface to be specified may be obtained
by first determining the amount of grate area neces-
sary for the combustion of the required amount of

fuel to develop the given horse power and then calcu-

lating the area of the heating surface by some well

established ratio. For instance, it is good practice to

allow not less than one-third square foot of grate for

each boiler horsepower. This assumes a combustion of

12 pounds of coal per square foot of grate area per hour
and a consumption of four pounds of coal per boiler horse
power, which is the same as an "equivalent evapora-
tion" of' S. 6 pounds water per pound of coal—a fair

average.
Having determined the grate area, the heating surface

can be obtained by multiplying by the ratio 34 5, which
figure has been found to be the average value for good
economy, with anthracite coal burned under water-tube
boilers. This result is the same as allowing 11^
square feet of heating surface per rated horse power. If

the boiler is of the fire-tube type or the coal is bitumi-
nous, a larger ratio than 34 5 must be used. With an-
thracite coal in fire-tube boilers the ratio may be taken
at 45, which will allow 15 square feet of heating surface
per horse power. With bituminous coal the ratio of

heating surface"to grate area may be taken at 45 to 55,
and if the combustion per square foot of grate is in-

tended to be high this ratio may be taken as 60 to 65.

Ecotiomy.—Under this head it will not be unreason-
able to require an evaporation of 10 pounds of water from
and at 212 Fahrenheit per pound of combustibleon a test

run of 10 hours under working conditions with a fair grade
of coal. The coal to be used should always be stated in

the specifications, so that a suitable grate of sufficient

area can be provided by the boiler contractor.
It is becoming the practice with large boiler plants to

receive bids upon the basis of a certain specified effi-

ciency—for instance, 70 per cent.—the contractor to

receive a bonus for every one per cent, which is realized
over and above the stipulated efficiency. In case the
results fail to reach the desired efficiency, a correspond-
ing reduction, which may be the same as or greater than
the bonus, is taken from the contractor's price. This
practice insures a low price in the bids received, very

careful engineering by the boiler contractors, and makes
necessary a careful and complete efficiency test upon the
plant, before acceptance. The amount of the bonus can
be determined from the probable annual saving in oper-
ating expenses which will result from the evaporation
of each additional pound of water per pound of fuel

burned. This saving, reduced to a money basis and
capitalized, determines the additional investment in the
boiler plant which will be justified.

Material.—All shell plates should be of sufficient

thickness to withstand the working' strain imposed upon
them when calculated by the well-known formula

P d= 2 t f, in which
P = Pressure in pounds per square inch above at-

mosphere.
d= Diameter of sheet in inches.

t= Thickness of sheet in inches.

f=Safe working limit per square inch of material
used, which is ordinarily taken at one-tenth
the tensile strength.

In using this formula an efficiency of not more than 60
per cent, of the strength of the shell should be assumed
for the joints, and the thickness of the shell correspond-
ingly increased. It is customary to make the end or
flue sheets of cylindrical boilers about one-third thicker
than the shells, in order to provide sufficient surface
against which to expand the lubes. . The flue sheets and
all other flat surfaces are reinforced by staybolts placed
sufficiently close together to prevent exposing too large

an area of flat surface to the pressure. The rules for

proportioning these bolts and surface may be found in any
good text-book on boiler construction. The ends of the
cylindrical portion of water- tube boilers are usually
made convex, as no flues are attached to them, which
obviates the necessity of making them much thicker
than the shells or reinforcing them with stays.

Under the head of "material" the specifications should
require

First—All shell plates to be made of open hearth fire-

box steel, containing about fa of one per cent, of car-
bon and having a tensile strength of not less than 60,000
pounds nor more than 65,000 pounds per square inch of
section, a ductility of not less than 56 per cent, as indi-

cated by the contraction of area at point of fracture, and
an elongation of about 25 per cent, in a length of eight
inches.

Second—All heads or flue sheets to be made of the
best quality open hearth flange steel, capable of stand-
ing the same test as the material required for the shells.

Third—The material of both shells and ends to have
the brand, maker's name and tensile strength plainly
stamped on each sheet, and so placed that it can be
easily seen when the boiler is finished.

Fourth—All longitudinal seams should be of the butt
joint type, triple riveted, provided with double covering
strips, with the riveting so proportioned that the
strength of the joint shall be not less than 70 per cent,
of the strength of the shell plates, and the seams so
placed as to be well above the fire line. All girth seams
may be of the standard lap joint type, and single
riveted.

Fifth—All tubes to be of the best lap-welded char-
coal iron of standard gauge.

Sixth—Each boiler should be accompanied by a cer-
tificate of inspection and an insurance policy for one
year of some well established steam boiler insurance
company.
Draft.—By means of the draft the air is drawn into

the furnace, and by it the gaseous products of com-
bustion are forced through or over the heating surfaces
of the boiler. The draft is one of the important acces-
sories to fuel economy. The necessity of supplying the
fuel with sufficient air for complete combustion has al-

ready been shown. If, on the other hand, too much air is

drawn into the furnace, it has been pointed out how the
excessive volume of gases will reduce the efficiency.

Therefore the supply of just the correct quantity of air

is a matter of considerable importance. -

There are four ways of producing draft:

First- -By means of chimneys, called "natural" draft.

Second—By drawing air into the furnace by means of
exhaust fans, called "induced" draft.

Third—By exhausting steam into the chimney.
Fourth—By forcing air by means of blowers through

the furnace, called "forced'''- draft.

The first method of producing a draft by means of a
stack is the one usually adopted. The great advantage
of this method is its reliability, as there is little about a
stack to get out of order. Once built it is ready to do
its duty at any time, and it will require but little atten-
tion. With a stack of the proper proportions the draft
is always ready. The draft with a stack can always be
easily regulated by means of a damper upto the capacity
of the chimney, and when it is necessary the stack can
be forced beyond its normal rating. A stack will carry
the obnoxious gases up into the air, where they can be
diffused without causing injury to man or vegetation—

a

consideration which, under some conditions, dictates
that this method of producing the draft be adopted.
The disadvantages of stacks are their first cost and

the losses which result from their operation. It was
shown in the preliminary survey that a large part of the
inefficiency of the boiler was traceable to the heat units
which were lost "up the chimney." When the stack is

"forced " this loss may reach as high as 25 percent.,
and never with a fair draft can be below 12 percent.,
while the average loss will be between 15 and 18 per
cent. With the first method of producing draft this
loss will be found to be unavoidable. The draft pres-
sure in achimney is simply the difference in weight of a
column of gas in the chimney and a column of air outside
of the same height and area. This draft is usually
measured in inches of water pressure. A cubic foot of



April I", 1897 WESTERN ELECTRICIAN.

water at 62 degrees Fahrenheit weighs 62.32 pounds.
One inch of water' consequently means a pressure of

62.32

or 5- T 93 pounds on one square foot. Let us assume as

the temperature of the external air 62 degrees Fahren-
heit and a temperature of the gases in the stack of 500
degrees Fahrenheit. At these temperatures, the external

cold air would weigh .0754 pound per cubic foot, and if

the weight of the hot gases be taken at .0427 pound the

difference is .0327 pound. For a chimney 100 feet high
this difference would cause an upward pressure upon
every square foot of cross-section of 100X.0327 pound,
or 3.27 pounds. The draft, then, expressed in inches,

would become
3-27

5-193

or .63 inch. The draft is measured with a U-shaped glass

tube partly filled with water, one leg connecting by a
pipe to the interior of the flue and the other open to

the external air. One inch of water is a good draft.

The determination of the proper height and cross sec-

tion area of a stack is not an exact science. The de-

signer of power stations is called upon often to de-

termine the size of stack which will produce the most
economical result with a battery of boilers of a given

rated horse power. A rule that is often quoted is that a

height of 75 feet is a suitable one for most free-burn-

ing coals, 115 feet for slow-Durning bituminous, and from
125 to 150 feet for anthracite coals. "Chimneys above
150 feet are costly, and their increased cost is rarely

justified by increased efficiency. " The determination of

the height of the stack is often made either by some
such rule or by consideration of the height of surround-
ing buildings or hills, and then it becomes a question of

the proper area.

The given boiler horse power will determine the num-
ber of pounds of coal burned per hour. A certain num-
ber of pounds of coal is allowed per hour for every boiler

horse power, and the problem is to supply a draft which
will force that amount of air through the furnace which
will result in the best economy.
The value of the draft depends upon three factors,

some of which are very hard to determine, others being
variable.

The first factor is the temperature of the outside air.

This of course is variable; a change from zero to 100

degrees Fahrenheit may reduce the draft fully 50 per

cent. This one variable item shows how difficult it is

to determine with any degree of definiteness the area of

the chimney.
The second factor is the temperature of the flue

gases. The temperature usually considered allowable
ranges between 400 degrees Farenheit and 550 degrees
Fahrenheit. If the temperature is below these values,

the draft will probably not be "sharp" enough, while on
the other hand if the temperature is allowed to rise

above 550 degrees Fahrenheit the draft will be much
better, but the increased value will be at the expense of

just so many heat units, and will cost too much. It will

be shown later how to keep the temperature of the flue

gases down below this temperature of 550 degrees
Fahrenheit.
The third factor is the constituents of the gases.

This affects the capacity of the chimney, as different

amounts of air are required- to produce complete com-
bustion with different kinds of coal. The weight of the

resulting gases will naturally not be the same in every
coal. With a certain anthracite coal 12.79 pounds of

air will be required (theoretically) per pound of coal,

while with a soft bituminous coal the amount of air re-

quired is found to be 13. 53 pounds. The corresponding
weight of gases per pound of coal is 13.74 an^ J 443. one
being eight per cent, greater than the otner.

The fourth factor affecting the value of the draft is

the amount of surplus air admitted. The figures just

given of 12.79 pounds and 13.53 pounds of air per pound
of coal are the amount of air required theoretically to

supply sufficient oxygen for complete combustion with
two particular samples of coal. It is found in practice,

however, that considerable more air than the theoretical

amount must be allowed to insure complete combustion,
this extra amount frequently reaching as high as 100 per
cent, of the theoretical. This surplus air is a "neces-
sary evil" of the chimney draft, and it may act in two
ways to reduce the chimney capacity. If the surplus
inert air is heated to the temperature necessary for a
good draft, 550 degrees Fahrenheit, it will require an
extra quantity of coal to produce the heat. With 100
per cent, surplus air this amount of coal becomes fully

12 per cent, of the amount required when no surplus is

admitted, resulting in a corresponding loss in economy
of 12 per cent. The gaseous products will, it is true,

be lighter, and a better draft will therefore be obtained,

but the increase in draft from this source is found to be
only iU per cent., which slight advantage will be more
than counterbalanced by the disadvantage of having
nearly 96 per cent, greater volume of gases to force

through the boiler flues and up the chimney. If, how-
ever, the surplus air is not heated to the temperature of

550 degrees, no extra coal will be required, but unfortu-
nately the surplus air will share the heat of the gases of

combustion, and the entire chimney temperature will at

once become reduced and the draft power correspond-
ingly diminished. This loss with 100 per cent, surplus
air is sufficient to reduce the velocity of gases in the

stack over 30 per cent., reducing the capacity in the

same percentage, while at the same time it becomes nec-
essary to move 96 per cent, more gases than are present
with no surplus. Thus it is seen that the most efficient

size of stack is obtained only when it provides for a

minimum amount of surplus air required for complete
combustion, but it is this minimum which is hard to pre-
determine; consequently the amount of air to be allowed
per pound of coal becomes a variable factor, which
makes the calculation of the proper size of stack a very
unsatisfactory problem.
The fifth factor which affects the draft is the amount

of friction which the air and escaping gases encounter
in their travel from the boiler front to the chimney top.

The friction at the grates will be dependent upon the

area of the air passage through them, which will vary
from 25 percent, to 50 per cent., and also it depends
upon the construction of the furnace and the character
of the fuel. The resistance of the fuel will depend upon
its character and the thickness of the bed of fire. Oil
and gas will offer little friction. A fine coal will offer

more resistance,-naturally , than a lumpy one, and a fire

burning 20 to 40 pounds of coal per hour per square foot

of grate area will require a greater force to draw the air

through the furnace than a fire consuming but eight to

15 pounds per square foot. The retarding effect of the

heating surface of tubes or flues will vary with the

boiler design and type, it always being the intention to

retard the gases sufficiently in this part of their travel

to allow the greatest possible absorption of heat units.

This arrangement of the passages, where two or more
boilers discharge their gases into a common flue, will

effect the draft, as eddy currents may be set up which
will act as a resistance to the flow. The length of the

flue leading from the boilers to the chimney will impair
the power of the draft to a greater or less extent, de-

pending on its length or cross-section area. If a feed-

height, it will be easy to apply this thumb-rule to a
stack of any dimensions.

[The third lecture, "Boilers and Accessories," will be
concluded next week. The remaining portion relates to

the construction of stacks and methods of forced draft]

Ahlm-Edwards Electric Company.
C. E. F. Ahlm, whose portrait is herewith presented,

graduated from the Royal Polytechnical College of

Stockholm, Sweden, in 1S91, and soon after accepted

a position with the Wenstrom company. The follow-

ing year he entered the employment of the old Thomson-
Houston Electric company at Lynn, Mass., where

he spent considerable time in the factory and in the

drafting room. During the year 1893 he went through

the expert course of the General Electric company, at

the works in Lynn, Mass., and acquired a practical

experience in the construction and handling of electrical

apparatus. In the fall of that year he accepted an offer

to enter the service of the Walker Manufacturing com-

pany, then just coming into the manufacture of elec-

trical machinery. He stayed with that company two

years, during which time he designed the dynamos and

motors which have proved so eminently successful and

given the Walker company world-wide reputation.

After severing his connection with this company he be-

H. J. Edwards

AHLM-EDWARDS E

water heater or economizer is introduced at this point,

the loss of draft will, of course, be greater.

Finally, little is known definitely of the actual frictional

resistance due to the walls of thechimney itself. These
are all vital points which will affect the capacity of the

chimney to a considerable degree, and seem to preclude

the possibility of obtaining a general formula which will

be of practical use. A number of formulas have been
attempted, the best known of which are Smith's, Gale's

and Kent's. It is not our purpose to enter into a discus-

sion of the relative accuracy of these different formulas.
They should all be used with judgment based upon ex-

perience. The formula given by Kent,

HP=3 33 (A—.6JrA) PH,

has stood the test of time. A table of sizes of chimneys,
based upon this formula, has been prepared, and
maybe found in Kent's well-known "Mechanical En-
gineers' .landbook." It has been extensively copied and
can be found in most boiler catalogues. The liberal

allowance of five pounds of coal per boiler horse power
and of only seven pounds of water evaporated per pound
of coal has been made in preparing this table. Fre-
quently a much better result than five pounds may be
expected, but in such a case the figure in this table may
be easily corrected by multiplying the given horse power
by the ratio of five to the maximum expected coal con-
sumption per horse power per hour.

In Kent's formula the constant 3.33 is based upon
results obtained in actual practice, and is an effort to

express the many variables which affect the capacity of

the stack. The constant .6 expresses the allowance which
is thought desirable for the retarding effect of the ascend-

ing gases by friction. This constant has the effect of

diminishing the effective area and allows for an inside

lining of about two inches of gas, which is considered as

having no velocity. A very good rule, which is due to

Prof. M. E. Cooley, is handy to remember: "A stack

100 feet high will burn 100 pounds of coal per square
foot of area per hour." This rule allows a stack of lib-

eral dimensions for most cases, and if used with good
judgment will be found fully as useful in practice as the

more theoretical formulas. If it is remembered that the

capacity of the stack varies as the square root of the

C. E. F. Ahlm.

LECTRIC COMPANY

came associated with the E. & C. Electric company of

Cleveland, Ohio, as electrical engineer, and designed a

line of small dynamos and motors which in excellence

have proved unequaled. In the fall of 1S96 Mr. Ahlm
and Mr. Edwards formed the Ahlm-Edwards Electric

company, which is now manufacturing dynamos and

motors up to 1,000 lights or 50 horsepower, and the

steady increase of the business speaks volumes for the

superiority of the machines.

H. J. Edwards, who has been well known in the elec-

trical business for several years, graduated in 1891

from the City rind Guilds of London Technical College,

Finsbury, England, where he had the advantage of

studying under Prof SUvanus P. Thompson, the."

well-known English authority on dynamo-electric ma-

chinery. In the fall of the same year he entered the serv-

ice of the Brush Electric company of Cleveland, Ohio,

where he acquired considerable experience in the shop,

the drafting room and the engineering department.

The company was, just at that time, bringing out its

large arc machines, with new automatic regulators, the

success of which was largely due to the perseverance

and ingenuity of Mr. Edwards. He resigned his posi-

tion with the Brush Electric company in the spring of

1S95 to accept an offer in the engineering department

of the Walker company, where he gained considerable

experience in the design of multipolar dynamos and

motors. In the fall of 1S96, when Mr. Edwards entered

into partnership with C. E. F. Ahlm and formed the

Ahlm-Edwards Electric company, the works were lo-

cated in Medina, Ohio. On account of the increase in

business the works had to be moved to Cleveland,

Ohio, and the company was incorporated under the laws

of that state. There they are prepared to do business on a

larger scale, and will be pleased to receive their custom-

ers in their new location.



K. A. K. Covered Third-rail System.
Readers of the Western Electrician will recollect

that id the issue of September 5, 1S96, there was pre-

sented an illustrated article on the trolley conduit rail-

way in Springfield, Ohio, that was being operated by

O. S. Kelly, a prominent capitalist of that city, in part-

nership with W. P. Allen of Chicago and A. S. Krotz
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ties B B, at suitable distances apart. Over the angle-

iron trolley rail and partly supported by it is a wooden

covering C, placed at an angle so as readily to shed the

rain and extending far enough over the trolley rail to pre-

vent anyone coming in contact with it. Joining this

cover on the under side at the back is another wooden

covering extending down behind the posts far enough
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/>on tower, provided with wooden platforms, a seat for

driving and steps for climbing, is mounted on the spring-

supported running gear of a wagon drawn by one horse.

The upper platform is surrounded by a railing, to pro-

tect the trimmer, who stands here while at work, as

shown by the picture on this page. A brake is provided,

with a lever handle at this level, so thai the wheels may
be set on grades and also to avoid the jarring of the

wagon by the possible uneasiness of the horse in fly-

time. Stiff springs are used to prevent oscillation, which

would be magnified, of course, by the height of the

structure. The wagon complete weighs about 975 pounds,

and it is designed for use in trimming lamps about

19 feet from the ground. One man acts as driver and

trimmer with each wagon, and he proceeds rapidly from

lamp to lamp on one side of a boulevard or drive, re-

turning on the other side, and not driving in zigzag lines

across the street.

In the seat of the wagon is a box capable of contain-

K. COVERED THIRD-RAIL SYSTEM.

of Springfield, Ohio, under the firm name of Krotz,

Allen & Kelly.

Since that time the K. A. K. company has been busily

at work developing a most important system-—the cov-

ered third rail, feeling that this is the most practical

system of electrical distribution for street, elevated and

interurban roads known to-day.

The K. A. K. company recognized, however, at the

MINNEAPOLIS WIRE REEL AND METER.

start that there were two serious difficulties to be over-

come in the use of the third rail as applied on elevated

roads. For instance, as in Chicago, there is the danger

of trackmen and others stepping accidentally on the

rails, and also the very serious trouble that arises from

the accumulation of sleet upon the rails. As is well

known, during the last year or so ice coating on the rails

has given these large systems serious trouble, and
it is to obviate such difficulties as these that theK. A. K.

system was developed.

The accompanying cuts illustrate the principal features

of the K. A. K. covered third-rail system, having been

prepared from photographs of full-sized models now on

exhibition in Chicago at the office of W. P. Allen, 1405
Manhattan building. Fig. 1 shows the model of the

system for application to steam surface roads, with

trolley rail partially uncovered to show details. Fig. 2

shows the construction for elevated roads with the guard
rail, or beam, outside of track rail. It should be under-

stood that there is a considerable space between guard
rail and standards, which in the illustrations does not

appear clearly.

In this construction an angle iron.-/, instead of a T-rail,

is used. This is supported on hardwood posts S, which
have been treated by boiling in oil, and these posts are
supported in turn on iron standards on the ends of the

below the lower edge of the rail to insure the upper part

of the post, which carries the rail, being kept thoroughly

dry in any kind of weather, and thus making a good and

inexpensive insulation. The trolley or contact shoe is

supported from the trucks of the car by a flat spring de-

signed, as shown, to travel and be in contact with the

two under and inner surfaces of the angle rail, thus se-

curing an excellent contactand where snow and ice can

never interfere.

Feeling that the third-rail system is the method bound

to come to the front, the K. A. K. company for a long

time has-been steadily accumulating patents to cover

essential details, and with the strong backing the concern

is said to have, it should unquestionably be in a position

to hold its own in the fight for supremacy among the va-

rious systems that will undoubtedly be placed on the

market.

Studebaker Arc Lamp Tower Wagon.
The accompanying cut illustrates the very convenient

yet simple form of tower wagon that has recently been

placed on the market by the Studebaker Brothers Man-
ufacturing company of South Bend, Ind.

In laying out the new electric lighting system of the

West Side parks and boulevards of Chicago, it was

found that, owing to the extent of territory covered,

the labor of trimming 750 lamps in the usual manner

would involve a large annual expenditure. To effect a

saving in this department of the operating expense the

tower wagon for use in lamp trimming which is herewith

STUDEBAKER ARC LAMP TOWER WAGON.

ing 2,000 carbons, and a leather bag having space for

200 carbons may be suspended from the top railing,

which is also arranged to sustain a bag for pliers and

lamp parts and another for sponges, cloths and brushes.

A covered bucket of water may be carried on or sus-

pended from the upper platform. The wagon is also

found to be useful in hanging lamps to posts, as 15 or

20 can be carried at a time and placed in- position

quickly and easily.

One noteworthy feature of the Studebaker wagon is

the fact that the tower structure is jointed and provided

with a lever, so that in a few seconds the top part can

be turned back and down to admit of passage under

K. COVERED THIRD-RAIL SYSTEM.

illustrated was devised. The result in the short period

that the wagons have been used is highly satisfactory;

it is found that whereas under the old method of

trudging with ladder and kit a workman could clean and

trim only about 60 lamps a day, he is now enabled to at-

tend to 250, thus permitting one man with a wagon to

do the work of four without.

This wagon is believed to be the first of its kind ever

used in the United States. The plan and method of con-

struction are clearly shown in the illustration. An angle-

bridges or similar structures. In this position the

wagon will go in a space having a clearanceof n feet.

The illustration presented shows the wagon as ordi-

narily in use.

The Chicago City Railway company and the Chicago
General Railway company have concluded an agree-
ment by which the latter company will use the tracks of

the former on East Twenty-second street and on Mor-
gan and Throop streets for an annual rental of six per
cent, of the cost of the tracks.



April 17, 1897 WESTERN ELECTRICIAN. 223

Electrical Woodwork.
It has been said that nowadays to be successful one

must of necessity be a specialist. However this may be,

in the line of electrical work there are many who devote

themselves to one particular line of business, and it is

usually among such specialists that the most successful

institutions are found.

For years the C. H. Lever Manufacturing company,

Chicago, has devoted its attention to the production of

the special woodwork that found a place in the various

lines of electrical construction, and to-day this company

stands pre-eminent as one of the best posted concerns in

this country in the matter of electrical wood moulding

and conduit manufacture, as well as a large number of

other wooden specialties.

It is said that even during the hard times the company

rapidly increased its business, and recently a change of

location was found necessary. The factory was there-

fore moved from 14-16 North Canal street to 19-21

North Jefferson street, Chicago. In the new factory

the work will continue to be under the direct super-

vision of C. H. Lever, and with new machinery and

greatly increased facilities the company is in a better

A valuable specialty that is also manufactured by this

company and closely allied to its wooden appliances is

the Lever anchor or toggle bolt. A glance at the cuts

will show the value of this unique little bolt. These

holts are made of the finest steel, and are guaranteed to

stand the greatest strain of any bolt ever offered. As a

device for securing moulding, brackets or any fixture to

walls or ceilings constructed ©f fireproof material such

as hollow tile, marble, metal, or any place in which a

nail or screw is not satisfactory, it has no equal. The
bolts are threaded 3,^ inches, making any length bolt

desired from one inch to six inches long, which saves

carrying several lengths to suit different work.

Minneapolis Wire Reel and Meter.

The illustration (p. 222) shows the exterior appearance

of the Minneapolis Electric company's new wire-measur-

ing and reeling device, In this meter the wire passes be-

tween two self-adjusting rollers, which admit of a wide

range, and will measure accurately either large or small

wire. The pointers are movable and readily adjusted

to the zero point. The meter is also separately mounted

H. W. J. TOGGLE . CLAMP
FEED-WIRE INSULATOR.

ELECTRICAL WOODWORK,

position than ever to produce the various specialties in

woodwork required by the electrical manufacturers.

A glance at the accompanying cuts will give an idea

of the variety and the extent to which the Lever com-

pany is prepared to respond to the demands of the trade.

Without attempting to describe the company's special-

ties in detail, it may be said that it makes mouldings to

comply strictly with the National Board of Underwriters'

rules; it is producing electrical recessed moulding spe-

cially designed for boat work, and where a perfect in-

sulation is desired with capping that fits down in the

moulding making it moisture-proof. Wood room-mould-

ings are also turned out that are designed specially for

running along the walls in place of picture moulding.

In fact the company is prepared to produce special

moulding of every description in domestic and foreign

woods. The company also manufactures wooden rosettes,

cleats, switch-handles, and almost any special design o[

wood turnings; also wood staybolts or boiler plugs,

enameled cord adjusters, fan motor brackets and wood

cabinets for cut-out boxes. A specialty, too, is made of

automatic lathe wood turning, and every description of

dowels and poles, and, in addition, the Lever company

is prepared to furnish a special white rubber insulating

paint for mouldings and appliances where an acceptable

finish is desired. The company's sectional wood con-

duit is also worth careful inspection. By this system

every piece if cut into and reversed will make a conduit

three-way or six-way as desired, depending on the way

in which the moulding is put together.

. W. J. TOGGLE CLAMP
FEED-WIRE INSULATOR.

on a neat base, to be used on a counter where a reel is

not needed. For wire factories and dynamo builders

the meter is very useful. A cable meter is made to

order only, and is applicable for measuring cables of all

sizes, rope or steel cables. Such users as the American

Electric Works, American Circular Loom company,

Samson Cordage Works, George Cutter, the Partrick &
Carter company and S, F. B. Morse commend this

measuring reel for wire.

Polarity Indicator and Detector Gal-
vanometer.

The instrument illustrated in the cut is mounted in a

neat polished walnut case, small enough to be conven-

iently carried in the pocket, the usual size being 3% by

?% by i.yz inches, and the weight.^% ounces. It is

fitted with terminal leads.

This little instrument is designed to indicate the

polarity of light and power mains on two and three-wire

circuits, also the polarity of dynamos and batteries. It

will indicate on circuits from one volt to 700 volts, and

a short-circuit cannot be made through it. It will be

found very useful in setting arc lamps or motors. The
pointer always deflects toward positive terminal. It will

be found useful as a pocket detector galvanometer. In

workmanship and material employed it is up to the ex-

cellent standard of the Keystone Electrical Instrument

company of Philadelphia, which is placing this instru-

ment on the market.

Garlock's Waterproof Hydraulic Pack-
ing.

s

There has been a constant demand for a superior hy-

draulic packing which would meet all of the require-

ments of the present day for packing the plungers and
pistons of pumps, pumping machinery, hydraulic ele-

vators and hydraulic machinery. Heretofore the best

STATIC OUTFIT FOR X-RAY WORK.

hydraulic packing for these purposes seems to have

failed to meet all the requirements. The Garlock water-

proof hydraulic packing has been produced from the re-

sults of numerous practical experiments and tests on the

water ends of pistons and plungers of hydraulic ma-
chinery and elevators, pumps and pumping machinery,

and the results appear to justify the claim of the manu-
facturers that they have produced a first-class water-

POLARITY INDICATOR AND DETECTOR GALVANOMETER.

proof packing, made of the best quality of selected flax

and lubricated with a waterproof compound which is

strictly free from acid. These goods are furnished on

rod and stuffing-box measurement only, as they must be

of an exact fit to give the desired results. The Garlock

Packing company, Palmyra, N. Y., is the sole manu-
facturer.

H. W. J. Toggle" Clamp Feed-wire In-

sulator.

The increasing demand for the larger sizes of feed

cables on electric railways has from time to time neces-

sitated improvements in pole insulators with a view

of obtaining greater strength, higher insulation and a

GARLOCK'S WATERPROOF HYDRAULIC PACKING.

wider seat for the better protection of the insulating

covering. Were it not for the constant contractions,

expansions and other movements which cause the wire

to shift in its seat, there would be little object in secur-

ing the wire to the insulator with the care that is exer-

cised at present.

The kinds of fastenings at present employed may be

briefly mentioned as the tie wire, top groove with metal

fingers to be hammered over on the wire, and the top

groove with screw-cap retainer. All of these methods

possess disadvantages, not only for the reason that they

do not altogether prevent slipping and wear and tear of

the insulating covering, and consume the time of the

lineman in attaching the wire to the insulator, bnt on

account of the difficulties in detaching the cable without
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loss of time or of damage to insulating covering or in-

sulator. With the view of reducing to a minimum these

disadvantages and also to include a feature which wouid

permit of the immediate removal of the wire from the

insulator without the necessity of cutting the tie wire,

beDding back the metal fingers or loosening a screw cap

which may have rusted in place, the H. W. J. toggle

clamp insulator has been designed. As will be seen

from the illustrations, the body of the insulator is in all

respects similar to the forms which have become familiar

to the users of the feed-wire insulators of the H. W.

Johns Manufacturing company. The improvement con-

sists in the addition of jaws for the receipt of the wire,

hiDged at the sides in such manner as to grasp the wire

firmly as they come together with a powerful toggle

action. As the weight of the wire causes the jaws to

descend, the descending movement has a tendency to

force the jaws closer together, and the greater the down-

ward strain the greater will be clamping action. The

principle of the toggle has been so nicely applied in the

present instance as to form what appears to be a satis-

factory, reliable and perfectly automatic clamp for the

feed wire. The jaws are three inches long, thus pro-

viding an unusually large and desirable resting place for

the insulating covering. The action of the clamp is in-

stantaneous. All that is necessary to insert the wire is

to open the jaws slightly and drop the wire into place.

Although the wire is held in a vise-like grasp, it is

readily removed by simply lifting it out of the insulator.

The utility of such an instantaneous and automatic

form of clamp will be apparent. The feed cable may

be strung in accordance with present practice, and may
be dropped into the insulators without other cost or

effort than that necessary for the lineman to drop the

wire into the jaws. If for any reason it becomes neces-

sary to shift or adjust the line, the operation becomes an

exceedingly simple and economical one.

bate was exceedingly interesting and instructive through-

out. The committee in charge consisted of C. W. Hart,

H. C. Schneider, I. S. McNichol, E. Schiidauer, F.
J.

Newman and R. D. Jenne.

CORRESPONDENCE.

Static Outfit for X-ray Work.
The Swett & Lewis company of Boston has an X-ray

outfit in which an ordinary static machine is mounted as

shown in ihe cut on page 223, with the motor placed in

the bottom of the case. The motor is directly belted to

the machine, no gearing orcounter-shafting intervening.

This arrangement makes the case almost air-tight, and

users have been able to operate the machine continually

without the disagreeable atmospheric effects noticeable

in some cases. A number of these outfits have been

sold in the West, and nothing but favorable reports are

heard from ihem.

Texas Gas and Electric Li^ht Associa-
tion.

The third annual meeting of the Texas Gas and Electric

Light association will be held at San Antonio, Texas,

April 19th, 20th and 21st. The railroads offer a rate of

one and a third rare for the round trip, on the certificate

plan. The committee on exhibits has arranged an excel-

lent display of gas and electrical appliances. A number

of papers will be read on topics of interest to those en-

gaged in the gas or electric lighting business. The
"question box" will be opened and the questions read

before the assembly. Each member is expected to ask

at least one question and also to assist in answering the

questions asked by other members. Many members of

the association are using in their plants little schemes

and inventions of their own, and the secretary asks that

they write short descriptions of them and send them in

to the "wrinkle department."

W. E Holmes, chairman of the arrangement com-

mittee, writes: "We are preparing a splendid pro-

gramme for the members and visitors, including a ban-

quet and visits to some of the many points of interest in

San Antonio."

Debate on Municipal Ownership.
The third annual joint debate of the Engineers' as-

sociation against the University of Wisconsin Engineers'

club was held at the Law building of the university on
April 3d. After a brief address by President Mack and
musical selections by Messrs. Stavrum and Seymour the

debate was, announced. The subject was, "Would it

be advisable for the city of Madison, under present con-

ditions, to establish and operate an electric lighting

plant for municipal purposes?" P. F. Lueth, H. J.

Thorkelson and M, H. Spindler favored the proposition,

while T. G. Nee, R, A. Nommensen and John Barr
opposed the idea. Profs. Storm Bull, C. I. King and
N. O. Whitney acted as judges and pronounced in favor
of the negative. The exercises were closed with musical
selections by Messrs. Freschl and Logeman. The de-

An Electric Railway Under Interstate
Commerce Regulations.

The Interstate Commerce Commission holds, in the

case of Charles M. Wilson against the Rock Creek

Railway company of the District of Columbia, that the

railway company named, operating a line of electric

railway lying partly in the District of Columbia and

partly in the state of Maryland, is subject to the pro-

visions of the Act to Regulate Commerce, although it

appears to be constructed upon or along public high-

ways, and is essentially a street surface road for the

conveyance of urban and suburban passengers. This,

of course, gives the commission jurisdiction of certain

questions as to rates, and it was on this account that the

questions in dispute were brought before the commis-

sion. The railway company and a land company

owning land and a suburban hotel along the line of rail-

way, although distinct corporations, were under substan-

tially the same ownership and control. The land com-

pany purchased passenger tickets of the railway company

at full rates of fare, and sold them at half rates to guests

of its hotel, to persons residing upon land which it had

sold or otherwise transferred, and to others, but refused

to sell such tickets at half rates to persons who, though

living in the same locality, resided upon ground not

acquired from the land company. Upon the evidence

presented, the commission holds that no discrimination

was practised by the railway company ; that the commun-
ity of interest between the two corporations resulting

from common ownership was not made a device for

enabling the railway company to evade its legal

obligations; and that the action of the land company in

discriminating between persons in the sale of tickets for

the benefit of its separate business was not subject to

correction by the commission. Two commissioners

dissented on each proposition.

Electric Railway Companies Must Pay
for Use of Country Roads.

Judge Johnson of Milwaukee handed down a decision on

April 7th in the South Milwaukee crossing war between

the Chicago & Northwestern road and Milwaukee Elec-

tric Railway company. The decision is of especial im-

portance to steam railroads, it being the first to bring

before a court the question of the use of country roads

for electric railways.

The court says in effect that electric companies can-

not make use of such a road as a right of way, where it

is the intention to carry anything except passengers,

without paying damages to the abutting property-

holders. This applies to cities as well as to the towns

and villages. The steam railroad companies all over

the country have been viewing with considerable appre-

hension the advance of the electric lines, which have

made great inroads on their revenues by competing for

suburban traffic.

While the steam railroad companies have been obliged

to condemn and pay handsomely for their right of way,

the electric railway companies have been making use of

the public highways without paying for them.

BOOK TABLE.
Wiring Tables: How They Are Made and How to
Use Them. By Thos. G. Grier. Chicago: 1897.

Price, Si. -

A new book with the above title has been recently

issued by the author. It is a logical and clear treatment

of the wiring table. The writer considers first the re-

sistance of wires, following with a discussion on electro-

motive force and current strength. The development of

a simple formula upon which all the wiring tables are

figured is clearly shown. The method of calculating

and compiling tables is given, with the application of the

tables to the various methods of wiring and diagrams for

series, multiple arc,..multiple series, series multiple and
Edison three-wire systems. Ohm's law is clearly de-

fined, and throughout the book technical expressions are

avoided as much as possible and where used are ex-

plained. The book has 76 pages, 27 commercial wiring

tables, and is bound in cloth. It is of much practical

value.

The attempt of several stockholders of the Harrison
International Telephone company to secure a receiver

for the corporation has failed, as Judge Grosscup handed
down a decision against the complainants. The court

based its refus 1 to interfere on a rule of the court,

which requires stockholders who claim fraudulent con-

duct on the part of a corporation to first seek redress

through the official board of the corporation. This was
not done in the case of the complainants.

New York Notes.

New York, April 10.—Nikola Tesla was the attrac-

tion at the Academy of Science last Tuesday evening,

when he explained several of his discoveries and inti-

mated the direction of the experiments upon which he is

now engaged. Mr. Tesla exhibited a new electrical

oscillator, based upon a discovery made by him six

years ago. Mr. Tesla announced that the manufac-

ture of ozone and other chemical products now at-

tained by costly processes may be done economically

and cheaply by the vibrations produced by this ap-

paratus. He said it furnished an ideal instrument

for the production of the Rontgen rays. Its advent

means the abolition of many devices of older de-

sign, particularly, Mr. Tesla said, of the use of the

induction coil. Upon the subject of the Rontgen rays,

Mr. Tesla announced that he had made two important

discoveries. The first is a powerful source in an electric

arc under certain conditions. The second is the deflec-

tion of the rays by a magnet, the fact needed to estab-

lish the identity of the Rontgen ray and the ray discov-

ered by Lenard in 1S91. Mr. Tesla said that in 1894

he himself was investigating the actinic action of phos-

phorescent bodies and observed the Rontgen rays, but

did not recognize them. He said that ever since Roent-

gen's announcement of his discovery scientists have

been endeavoring to establish the identity between the

Rontgen and Lenard rays by deflecting them by a mag-

net. The deflection, however, was so slight that the

finest instruments could not record it. Mr. Tesla tried

for a long time and failed. At last he invented an in-

strument by the aid of which, he said, a boy could per-

form the experiment. Mr. Tesla showed diagrams and

designs tending to prove his theory that Rontgen rays

were formed by streams of miDute electrified particles

of matter projected from the bulb at an extreme ve-

locity.

Members of the New York Electrical society had an

opportunity on April 7th to listen to an informal talk by

E. E. Higgins upon the "Financial Practice and Engi-

neering Methods of American Street Railways," which

he delivered at Columbia College.

There is the usual trouble for telephone companies at

Albany this year. At the hearing of the Brush tele-

phone bill before the Senate committee on cities on

April 8th, U. N. Bethell, the general manager of the

New York Telephone company, pointed out that the bill

was identical with the measure that had failed of pas-

sage on previous occasions, and that its only supporters

were the knot of professional agitators who periodically

appear at Albany with the same arguments, notwith-

standing the changes that have been made in rates by

the telephone companies. The arguments in favor of

the bill, he said, were based chiefly on fictitious figures

said to be contained in the Ainsworth report, which Mr.

Bethell showed by extensive quotations from the report

itself to be absolutely without foundation. The advo-

cates of the bill, in speaking of New York city, had al-

ways referred to the flat rate of $240, as if that were the

only rate available to telephone users. As a matter of

fact, Mr. Bethell said, telephone service was supplied to-

day to many subscribers in New York at rates of §75and

$90 a year each. The $240 rate was now adhered to by

only the very large users, wealthy firms and corporations.

There were about 1,800 of these large users, just 10 per

cent, of the total stations in the system. On the other

hand, the rate of the large majority of the subscribers

would be raised were the bill to become a law, as there

are 10,700 subscribers taking service under the message-

rate system, whose average rate was under $109. The
rate fixed by the bill was $125.

Commissioner of Public Works Collis decided to grant

a permit to the Metropolitan Traction company to tear

up the streets necessary to change the motive power of

the Eighth avenue surface road from horses to elec-

tricity. The application for a permit to tear up Sixth

avenue is still under consideration, but as it asks for

practically the same thing as the Eighth avenue line

General Collis will probably act favorably upon it. A
number of representatives of the City club and the

Knights of Labor protested against the granting of these

permits on the ground that a change of motive power

might interfere with the right of the city to acquire these

roads under the provisions of their charters., which pro-

vide that they must file a statement of the cost of each

mile with the comptroller, and that the'city may at any

time have the privilege of buying the lines for their

actual cost plus 10 per cent. The corporation counsel,
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however, has held that a change from horses to elec-

tricity would not prejudice the rights of the city. He
also stated that there was no statute in existence under

which the city could issue the bonds necessary for the

purchase of the roads. Mayor Strong, to whom numer-

ous protests have been made against allowing the motive

power of these lines to be changed, will discuss the mat-

ter this afternoon with some of the representatives of

the Knights of Labor.

The Electric Carriage & Wagon company now has

six motor cabs licensed. The number is to be steadily

increased. Each Cib has two motors of i^ horse power

each. An average speed of eight miles an hour is

promised, but 15 miles an hour can be attained if neces-

sary. It is said the vehicles are much less expensive to

operate than ordinary cabs.

Word has come from Albany that a bill in the interest

of the "Huckleberry" trolley line has been passed

quietly through the Assembly, giving authority "to ex-

tend, widen and change the grade of West 135th street."

The real object of the bill is to give authority to run a

trolley line through St. Nicholas Park and to change

the grade of the street for the benefit of the trolley com-

pany. Mr. Wilds, the deputy commissioner of public

works, recently said that the alterations authorized by

the bill would compel the Department of Public Works

to reconstruct sewers and relay water-mains at an enor-

mous cost to the city. B. J.

PERSONAL
H. J.

Medbery, president of the Fiberite company of

Mechanicville, N. Y., and H. B. Coho of New York
were in Chicago during the early part of the week.

William Willshire Riley, who died at Middletown,
Conn., last week, is said to have been an electrical in-

ventor of considerable local fame. He acquired dis-

tinction as a poet, then devoted several years to den-
tistry, after which he went on the stage. He claimed
to have invented an electric railway system.

Francis M. Ireland, formerly associated with F. W.
Parker, has opened an office a» a patent lawyer at 62

Merchants building, Chicago. For some years Mr.
Ireland was engaged in the electrical business, and he

afterward practiced law for a couple of years before

joining forces with Mr. Parker, the well-known patent

attorney. Mr. Ireland will make a specialty of electri-

cal patent work, for which his experience and acquaint-

ance well qualify him.

The list of out-of-town visitors registered. at the head-
quarters of the National Electric Light association for

the week ended Friday, April gth, included D. Urqu-
hart, Fremont, Ohio; George W. Vallee. Philadelphia,

Pa.; P. J.
Bennett, Syracuse, N. Y.; C. E. Newton,

Hartford, Conn. ; A. P. Seymour, Syracuse, N. Y.

;

W. C. Bryant, Bridgeport, Conn.; C. E. Scott, Bristol,

Pa.; A. D. Page, Harrison, N. J.; F. S. Terry, Chicago,

111.; C. H. Rockwell, Cleveland, Ohio;
J. C. Felton and

H. C. Wirt, Schenectady, N. Y. ; C. E. Bibber, H.
Brooks and J. Wilson, Boston.

ELECTRIC LIGHTING.
An important contract for an isolated lighting plant

was recently awarded by "The Fair" department store

in Chicago. The managers of this large establishment

are building an eight-story addition to the concern to

make the State street frontage uniform with that on
Dearborn street and to present a continuous front on
Adams street. A large electric light plant, mainly com-
posed of Standard arc machines, is now operated in the

basement of this store, but, with the completion of the

new building, the installation is to be entirely remodeled,
and three 100 kilowatt direct- connected units will be
added for incandescent circuits. After keen competition

among the electrical manufacturers, the order for the

dynamos was secured by the Westinghouse Electric &
Manufacturing company, which was represented by
Frederick Nelson of the Chicago office. The new ma-
chines are wound for 125 volts and will be driven by
Ideal side-crank engines. They will have a combined
capacity for 4,800 incandescent lamps of 16 candle power
each, although much of the current will be used for

constant-potential arcs. When the remodeled plant is

complete it will contain nearly 1,000 horse power in

electrical machinery.

ELECTRIC RAILWAYS.
The commission which has charge of the laying out

of the Great Shore driveway in Brooklyn, has made a

satisfactory arrangement with the Brooklyn Heights

and the Nassua Electric Railroad companies by which
the trolley tracks will be kept clear of the driveway.

President Rossiter of the Heights company has agreed
to take $42,000 for the property owned by the company
at Fort Hamilton and remove the tracks, and the Nas-
sau company has also agreed to surrender its franchise

to cross the driveway for $7,500.

The officers of the Cicero & Proviso Street Railway
company of Chicago have offered to put on the "owl"
cars again and bury the feeder cables from the North-
western crossing at Pine street to Waller avenue, a half-

mile away. But the trustees of the town of Cicero

desire greater concessions, and want the cables put under-
ground from end to end of the line. They went even
further and startled President Cummings by asking for

a five-cent fare to the center of the city. He protested
that it was impossible, but with the opening of the elec-

tric service of the Northern Pacific over the tracks of the
Lake street structure the trustees think that a nickel

will pay for a ride from Austin town hall to the Audi-
torium.

Representatives of the Baltimore & Ohio Railroad com-
pany and the Staten Island Electric Railroad company,
who are equal partners in the ownership of the Rapid
Transit Ferry company, held an election for direct-

ors at the ferry house at St. George, Staten Island,

April 6th. The agreement which was effected last

week, by which it is expected that the troubles between
the pat tners will be settled, wascarried out by the election

of the following-named directors of the ferry company:
John K. Cowen, Thomas M. King of the Baltimore &
Ohio Railroad company, J. Frank Emmons and Albert

B. Boardman of the Rapid Transit Railroad company,
Henry" H. Rogers, Gen. Samuel Thomas, Thomas F.

Ryan and Col. G. B. M. Harvey of the Staten Island

Electric company, and W. L. Bull, who is said to have
been named by Mr. Cowen. The directors did not
elect officers, but the agreement provides that Colonel
Harvey shall be chosen treasurer of the ferry company,
thus giving the electric company representation in the

executive management of the company.

TELEPHONE.
The work of constructing the large building of the

New York & New Jersey Telephone company in Brook-
lyn, at Willoughby and Bridge streets, is under way.

The Citizens' Telephone company has been granted a

charter to establish a telephone exchange, set poles and
run lines in the city of Franklin. N. H. Work will be
begun as soon as the ground opens. Laconia already has
an exchange by the Citizens' Telephone company which
is working satisfactorily. A line will be run to Frank-
lin via Tilton. Franklin has an exchange now owned by
the New England Telephone company. As that com-
pany has had very little competition in New Hampshire
and as the Citizens' Telephone company's work is claimed
to be satisfactory and less expensive, no little interest is

manifested in the new extension.

The newspapers print a dispatch from Toledo, O., de-

tailing an unusual form of robbery in that city. The
Central Union Telephone company has pay stations over

the city, where collections for long-distance service are

made automatically. Each of these machines gathers

considerable money in the course of a week . Just before

the last hour of collection thieves went through the

boxes, tore off the hasps and carried away the contents.

One of the stations is in the American District Tele-

graph office, within a few feet of all-night operators.

The lock was twisted off and the drawer pried open with

a jimmy. The station box in the Produce Exchange
was treated in the same manner. At the Boody House.
the leading hotel of the city, the outside padlock was
broken off. At the Burnett House the cash box was
pried open after the lock had been twisted with a pair of

pliers. How the work could have been done under the

noses of many people, in the most public places

about the city is a mystery to the police department,
which has been unable to secure the slightest clew.

How much the robbers secured cannot be estimated.

Steel cash-drawers will hereafter be used by the tele-

phone people. This is believed to be the first robbery
of the kind on record.

MISCELLANEOUS.
The Electrical Workers' association of Chicago has

been organized for social and beneficial purposes.

Electrical workers in all branches are invited to join.

Information will be furnished by the secretary, George
Gilmore, of 239 Illinois street. The other officers are

T. J.
Hara, president, and W. W. White, vice-president.

The statement of the General Electric company, as

filed with the commissioners of corporations of Mas-
sachusetts, March 1st, shows: Assets—Buildings, $444,-

437; cash and debts receivable, $10,176,755; manu-
factured and merchandise, $3,988,757; patent rights,

$8,000,000; debentures in treasury, $512^32; miscel-

laneous, $11,787,682; profit and loss deficit, $12,697,685;

total assets, $47,607,448 Liabilities—Capital stock,

$34,712,000; debts and reserve, $12,895,448; total,

$47,607,448.

TRADE NEWS.
Direct current dynamos and motors are made by the

Central Electric & Foundry company of Lewisburg. Pa.

Bipolar, multipolar and iron-clad machines are manu-
factured and a catalogue giving useful information is

sent on request.

R, B. Corey of New York, one of the best known elec-

trical men in the country, has taken charge of the sale

of the Columbia incandescent lamp in the eastern terri-

tory, in addition to his other lines of electrical goods.

Mr. Corey will be pleased to see his friends at his office,

1103 Havemeyer building. Oscar Hoppe is associated

with him.

The Electric Appliance company reports that it is

rapidly closing agency arrangements in different parts

of the country for its 1S97 line of fan motors and ceiling

fans. It is offering a full line of direct and alternating

fan motors, and also a full line of direct and alternating

current ceiling fans, and is prepared to offer attractive
arrangements to good live agents.

The property of the J. H. McEwen Manufacturing
company, Ridgway, Pa., has been sold to the Ridgway
Dynamo & Engine company. Mr. McEwen retires
from the business and a number of heavy capitalists of
Western Pennsylvania have gone in to the new com
pany. William Sharp is the Chicago agent of the new
company, which proposes to make an active bid for bus-
iness.

James L. Robertson & Sons, successors to the Hine &
Robertson company of 68 Cortlandt street, New York,
give notice of removal on May 1st to 204 Fulton street,

at which place their facilities will be much larger, en-
abling them to carry a more complete line of packings,
steam specialties and supplies for immediate delivery.
A catalogue illustrating devices of interest to every
steam user will be cheerfully sent to anyone on receipt
of request.

Some time since an engineer in a large factory called
the attention of a visiting electrician to the electricity

from a big driving belt, and was quite surprised when the
expert stated that the electricity was caused by the belt
slipping. The expert added that it was simply a waste
of power and could be prevented by applying Dixon's
traction belt dressing, made by the Joseph Dixon Cruci-
ble company, Jersey City, N. J. This dressing was ap-
plied, and the electricity is said to have disappeared at

once.

The electrical trade in general, and particularly the
telephone people, will be interested to know that I. J.
Kusel, who has for so long been president of the Missouri
Telephone Manufacturing company of St. Louis, and
who in fact mainly built up that company's extensive
business, has sold out his interest in that institution to

his associates and others who will continue the busi-

ness in St. Louis. It will be interesting to know that in

the course of three years, starting in the basement with
one man, Mr. Kusel has built up an institution that he
has good reason to be proud of. As to his plans for

the future, these are as yet undecided. It is a question
whether he will form a connection with one of the large

existing telephone companies or whether he will organ-
ize a new company to carry on the manufacture of tele-

phonic apparatus.

An X-ray outfit which has just been placed upon the

market by the Fessenden Manufacturing company of

Pittsburg, Pa., operating under the patents of Prof.

Reginald A. Fessenden, is said to be of great simplicity,

both in design and operation. The induction coil is

built perpendicularly and the resistance and condenser
are so arranged that no adjustment of those appurten-

ances is necessary. The projecting-rod on top of the

machine is used as a starting device, it being only neces-

sary to throw in the switch, push a starting-rod, and
the machine at once starts up without any further atten-

tion or adjustment. The speed is regulated by an ad-

justable brush-holder device. All of the starting and
regulating devices are so grouped that the operator may
manipulate the same with one hand, while at the same
time holding the fluoroscope and taking views.

What appears to be a practical and useful book
has been issued by the Elbridge (N. Y.) Electrical

Manufacturing company, under the title "Pointers on
Electric Lighting for the Inexperienced." The little

book {76 pages and 41 illustrations) is not written as an
advertisement, but is designed to assist practical business

men and others who are installing small electric plants

and who wish to be told briefly how they should be in-

stalled and managed, and how to use the instruments

which have been placed on their switchboards. Simple
directions are given in clear language: the underwriters'

requirements are explained, and useful books for refer-

ence are recommended. It is not advisable, of course,

fora layman to attempt to install a plant of any consider-

able size without the advice of an electrician or engineer:

but in very small isolated plants the directions of this

book, carefully followed, may serve as a substitute for

expert supervision, especially in localities where the

personal oversight of a competent electrical man can be

had only at considerable expense.

BUSINESS.
The products of the Detroit Electric Heating company

include flat-irons, stoves for heating and devices for

cookiDg. The address of the company is 132 Shelby

street, Detroit, Mich. , and an inquiry will bring a circu-

lar or other desired information.

The Metropolitan Electric company is sending out a
comprehensive catalogue covering electrical and combi-

nation fixtures, which it manufactures. This catalogue

is complete in every detail, and a great many of the fix-

tures are now shown to the public for the first time.

The New York office of the Keystone Electrical In-

strument company has been removed to the Smith
building, 15 Cortlandt street, where the company oc-

cupies a fine suite of rooms. The increase of business

in and around New York made it necessary for the Key-
stone company to seek quarters better adapted to its

growing business. Elmer P. Morris will continue to be.

the representative in the district mentioned.

J. B. McKeague, western manager for the Imperial

Porcelain works, formerly at 369 Wabash avenue, is

now located in more commodious quarters at 324 Dear-

born street, Chicago. Mr. McKeague is doing a good

business in Wirt dynamo brushes, for which he is Chi-

cago agent. He also handles Cjueen-Wirt portable
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ammeters and voltmeters, of which he has sold quite a

number within the last few weeks.

The full line of aluminum reflectors which the Cen-

tral Electric company is carrying in stock is meeting

with a ready sale. These reflectors are considerably

lighter than the old-style reflectors, with -the same radi-

ating effect, and they possess certain points of superi-

ority which the trade will find worthy of investigation.

The electrical trade will be interested to learn that

George M. Pullman, Jr., has become associated with

the Metropolitan Electric company, Chicago. Mr.

Pullman has been with the Pullman company about

four years, and, while retaining an active interest in it

and its affairs, will devote himself most energetically to

the business interests of the Metropolitan company.

The illustrated catalogue and price-list of the Garvin

Machine company of New York shows a fine line of ma-

chine tools, including universal and plain milling ma-

chines, screw machines, drill presses, hand lathes,

cutter grinders, gear cutters, forming machines, tapping

machines, profilers, etc. The business was established

in 1862, and is now widely extended. The offices, sales-

rooms and factory are located at Spring and Varick

streets, New York. '-.

The Stromberg-Carlson Telephone Manufacturing

company recently installed a very handsome switch-

board at Michigan City, Ind. The Stromberg company,

under the new arrangement, is pushing ahead in a man-
ner that would indicate that the new blood recently in-

fused in the concern came from a fighting ancestry.

General Manager Ross is out for business, and from the

fact that it has been the aim of the Stromberg company
ever since its inception to produce apparatus entirely

free from infringement of any kind, the company is

gaining friends every day.

The Bergmann '97 Bijou long-life enclosed arc lamps

are made by the General Incandescent Arc Light com-
pany of 572-578 First avenue, New York, which issues

an attractive pamphlet to show their advantages. This
lamp is made for 50 and 100 hours of burning with one
pair of carbons, and operates with a potential of about
So volts across the arc. It is provided with a resistance

mounted on the lamp, so that it can be connected in

multiple on circuits of 100 to 120 volts, provision being

made in the resistance for this range of variation in the

pressure. The regular amperages for which the lamps
are built are three and five.

General Superintendent and Manager
J. J. Nate of

the Standard Telephone & Electric company of Madi-
son, Wis., is feeling well satisfied with the company's
business. It recently secured a fine 200 drop exchange
in Indiana, and the Standard company also recently re-

ported that it had closed exchanges in Texas, Iowa,

Wyoming and Wisconsin, all of which speaks well for

the new general manager, who has just taken hold of

the business. Mr. Nate certainly ought to make a suc-

cess of the telephone husiness, as he is one of the most
experienced men in it, and his knowledge of telephonic

details extends back to the earliest days of the art.

The Warren Electric Manufacturing company, al-

though hardly installed in its new and extensive plant

in Sandusky, Ohio, is kept busy filling orders. A 30
kilowatt Warren alternator goes to New Castle, Ont.,

and a 45 kilowatt machine to River De Loup, Quebec.
This last-named machine was sold through the Ontario
Electric & Engineering company, Toronto, Ont. A 60

kilowatt Warren alternator was also sold through Thomas
& Hunter, agents at Charleston, S. C, to go to Wilson,

N. C. Taking all mall, the Warren company is meet-
ing with every encouragement, and will undoubtedly
have to rush matters to keep up with orders.

The H. W. Johns Manufacturing company, after occu-

pying for 25 years the old building, No. 87 Maiden
Lane, New York, will move around the corner on May
1st into the ground floor offices in the new Woodbridge
building, No. 100 William street. This removal makes
of especial interest the statement that a recent examina-

tion of the company's orders shows that over one million

pieces of vulcabestom have been sold to manufacturers
of dynamos, motors, street car controllers, arc lamps,
etc. The sale of the moulded mica trolley line insu-

lating materials has also greatly increased. The com-
pany extends a cordial invitation to its friends to visit it

in its new quarters.

The Orne Electric Construction company of Chicago
has just issued its third telephone catalogue. The book
is handsomely illustrated, showing the many different

styles of instruments and other electrical goods which
this- company manufactures exclusively. Several pages
are devoted to diagrams and instructions, showing how
to wire and connect up in the simplest and most prac-
tical way the different systems of telephones. At the
end of the book are a few fac-simile letters from some of

the largest concerns in this country, who recommend
the telephones described in this book. The catalogue
will be sent free to any address within the Postal Union.
The offices of the company are in the Owings building.

The bicycle electric light is attracting much attention,

especially at this season. To obtain a light that will

not jolt out has been the aim of lantern makers since
the advent of cycling. To ]olt and depolarize the pri-

mary battery has been the aim of electricians. With a
perfect jolter like the bicycle the primary battery is

claimed to work well, and the aim of the electrician is

accomplished. One of the hardest workers in this

branch of electrical science is Albert C. Fletcher of
Cleveland, Ohio, the inventor of the necktie light,

pocket battery, etc. Those who have worked in this

line will appreciate what has been accomplished. How
bicycle riders appreciate the "Ohio" bicycle electric

light can be realized by those who have attempted to

keep lighted an ordinary lantern on their wheels. All
who are interested can obtain illustrated circulars by
addressing the Ohio Electric Works, Cleveland, Ohio,
which manufactures this and many other electrical nov-
elties.

ILLUSTRATED ELECTRICAL PATENT RECORD.

579.975- Magneto-electric Generator. Webster Gil-

lette, New York, N. Y. Application filed July 31,

1895.

The shunting device consists of a sleeve of insulating

material surrounding a shaft and attached to a sleeve of

conducting material, having a flange at one end, both of

such sleeves having an elongated slot in the same admit-
ting a carrying-pin inserted in the shaft, on which the in-

sulating sleeve operates, with a spring attached to the con-
ducting sleeve to act as a recoilto the conducting and in-

sulating sleeves, such sleeves being operated by a handle
or ocjier device, and such shunting device being attached
to or in combination with a shaft driving a train of gear-

wheels.

5So,on. Armature Core. Sidney H. Short, Cleveland,

Ohio. Application filed January 19, 1897. •

ra

no. 580,180.

An armature core is built up of lamina?, and has spacers
interposed between the lamina? and separated therefrom.

580,035. Art of and Apparatus for Generating and Dis-

tributing Music Electrically. Thaddeus CahiU, New
York, N. Y. Application filed February 4, 1896.

The method of producing composite musical sounds
electrically consists in producing by induction in different
closed circuits electric current undulations corresponding
to different component sounds of the composite musical
sound desired, synthesizing in a conductor resultant undu-
lations out of the undulations produced in a plurality of
closed circuits, and translating the built-up electrical un-
dulations into composite aerial vibrations of similar wave
form.

580,057. Electric Railway System. William Robin-
son, Boston, Mass. Application filed January 21,

1895. '

A traveling trolley or contact-maker is provided with,a
differentiating device constructed" and arranged to actuate
or control the magnet or magnets of the primary or con-"
trolling circuits by differentiating the currents passing
through the coils of the magnet without actually opening
the circuit.3 or making a dead short-circuit of the same.

580,092. Electric Push Button. Robert L. Moore,
Statesville, N. C. Application filed June 30, 1S96.

Contact devices are carried by a cap, and fasteners com-
prising pieces of wire are bent into eyes and secured to the
cap, the fasteners being adapted to receive securing de-
vices.

580,114. Electric Brush Holder. Theodore J. Lough-
ridge, Oshkosh, Wis. Application filed June 1,

1896.

_An angle-finder is provided with an open face, and is
pivotal!;1 connected to the holder; separated rollers are
journaled in the an gj e-find er, and have their peripheries
lying in the same plane, and means are provided for lock-
ing the angle-finderin adjusted position.

580,166. Telephone Circuit. John S. Stone, Boston,
Mass. Application filed June 26, 1895".

A local talking circuit at a sub-station containing an elec-
trolytic cell, a telephone transmitter, and the primary of an
induction coi! grounded between -the electrolytic cell and
the transmitter are combined with a main telephone line,
one end of which is connected with the common source of

Issued A$ril 6, iSgy.

current, and the other with the secondary of the induction
coil, and also with the local talking circuit at a point be-
tween the primary of the induction coil and the electrolytic
cell.

580,180. Magneto and Dynamo-electric Generator.

Charles H. Wade, James Moores and Henry O.
Farrell, Manchester, England. Application filed

January 5, 1897. Patented in England October 27,

1S96, and October 30, 1896.

In magneto and dynamo-electric generators an armature
coil is divided into two or more sections ; there is a series of
terminals to which the ends of each section are connected,
and which rotate with the armature; a contact is adapted
to slide over the successive terminals with variations of
speed, and there are spring-controlled pin-rubbers for tak-
ing off the current.

580,206. Electrical Transformer Plate. Richard W.
Blackmoore, Peoria, 111. Application filed Novem-
ber 20, 1896.

An electrical transformer plate is described, having two
openings for receiving a given coil of the transformer, and
provided with two cuts, one communicating from one hole
to the outside edge of the plate, and the other communicat-
ing from one hole to the other hole, and both cuts lying in

a rectilinear line, which coincides with an edge of each
hole.

580,244. Apparatus for Manufacturing Ozone. Charles

J. Yarnold, London, England. Application filed

August 20, 1896.

In an ozone generator there is the combination with the
casing of the series of plates, each consisting of a layer of
conducting material held between sheets of non-conducting
material disposed side by side in vertical planes parallel
with the direction in which the oxygen-bearing fluid passes,
and having the non-conducting shsets ribbed or corrugated
in a direction transverse to the direction of the flow of the
fluid, the electric terminals, and connection between the
terminals and the layers of conducting materials.
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580, 246. Conduit System for Electric Railways. Arthur
O. Babendreier, Washington, D. C. Application
filed October 26, 1896.

An insulator support is provided, comprising a casing
provided with outwardly projecting lugs at each end
thereof, brackets fixedly secured to the lugs, and means for
supporting the brackets within the conduit.

580,256. Electric Arc Lanp. William
J. Davy, Lon-

don, England. Application filed December 9, 1895.

One feature is a cut-out for an arc-lamp, consisting of a
contact-piece adapted to make contact with a second con-
tact-piece to short-circuit the lamp and its own operating
mechanism when the arc becomes abnormally long, and a
latch-lever carrying a third contact-piece, adapted when
the lamp has been short-circuited to fall under and make
contact with the first contact-piece to continue the short-
circuiting until a current is again established through the
lamp.

580,276. Electro-magnetic Coil. Walter E. Harring
ton, Philadelphia, Pa. Application . filed January
15, 1896.

An electro-magnetic coil having radially deep and axi-
ally narrow composite windings, which are made up of two
or more separate bars connected in multiple, and the outer
ones being coiled on those next within to form the compo-.
site windings as specified.

NO. 580,276.

580.277. Magnetic Circuit Breaker. Walter E. Har-
rington, Philadelphia, Pa. Application filed Janu-
ary 15, 1896.

In an electric circuit a switch lever is adapted to close
and open the circuit; a counterbalance rs rigidly attached
to the lever, and so constructed and arranged as to tend when
the switch is closed to hold it closed and when the switch
is opened to carry it away from the circuit terminals; there
is an electro-magnet, the coils of which are in series with a
switch, and an armature not normally in contact with the
switch-lever is actuated by the magnet, and adapted to
move under a predetermined current arranged to impinge
against the switch-lever and force it in_a direction to open
the circuit.

580,320. Electrical Cut-out. Herbert C. Jones, New
York, N. Y. Application filed August 12, 1896.

Claim is made for the combination of a suitable exterior
casing provided with a longitudinal passage, recesses in its
under side and a pendent wall, spring contacting points
in the recesses and between the pendent wall and the
outer wall of the casing, a cut-out plug having contacting
points at its lower end and a stop to limit its rotary move-
ment, and adapted to be slipped into the longitudinal pas-
sage of the casing and turned to bring the contacting points
together.

580,339. Electrical Circuit Closer. Oliver F. Allen.
Springfield, Mass. Application died December 18
1896.

In this device there are the two electrodes normally out
of contact, either or both coated with easily fusible con-
ductive metal, in combination with a receptacle adapted to
hold the molten fusible metal in contact with both elec-
trodes.
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Construction of Chicago Edison Com-
pany's Underground Conduit in

Jackson Street.
Advancement in underground construction work for

the distribution of current from central stations for light

and power has kept pace with the development of other

branches of the art, and experience acquired in this

department has led to the introduction of -many im-

provements and changes that have materially raised the

standard of the service.

Probably the best ex-

ample of modern meth-

ods that can be found

in this country to-day

is the work now being

done by the Chicago

Edison company on

Jackson street, which

embodies every ad-

vancement known to the

art. It is the purpose

of the company to put

down in this thorough-

fare a permanent con-

duit system, in which

picture on this page, Fig. i, gives an excellent idea of

the methods employed. It is a general view, looking

east from the Board of Trade. Those familiar with the

locality will realize the necessity of pushing the work

vigorously. The diagram, Fig. 2, shows the extent of

the work. In this installation there are included 19

junction-box manholes, located at street intersections,

30 service distribution-box manholes between street in-

tersections, and 31 small manholes on north-and-south

provision is made for

all possible extensions

and enlargement of the

service in the district

supplied from these

mains. The necessity

for developing a per-

manent system was

brought about by the

decision of the city to

boulevard Jackson
street All corporations

having property un-

derground in that thor-

oughfare were notified

that the roadway would

be repaved with asphalt

and that mains and

feeders for gas. electric

lighting, telephones and

telegraphs should be re-

modeled and rearrang-

ed for permanent use

so that the street would

not have to be reop-

ened to repair their

systems of distribution.

Before beginning the

work of reconstruction

the engineering depart-

ment of the Chicago

Edison company, un-

der the direction of L.

A. Ferguson, made a

careful investigation of

the needs of the district

to be supplied, and then

proceeded to develop a

system that would meet the most exacting requirements.

Many new features were designed especially for this

work, and it is claimed by the experts of the company

that the installation embodies every improvement and

refinement that will enhance the value of the service.

During the last four weeks the company has been ac-

tively engaged in the construction work on this line, and

the complications that have been met and overcome

have attracted much attention among engineers. The

scene of operations is in the heart of the down-town

business district, where it is, of course, necessary that

the work shall be done expeditiously. For this reason

arc lamps were strung along the street at short in-

tervals to enable the workmen to prosecute their

abors by night as well as during the day. The

CONSTRUCTION OF CHICAGO EDISON COMPANY'S UNDERGROUND CONDUIT IN JACK:

streets which cross the main line on Jackson street. It

will be seen from the drawing that the company is lay-

ing a complete conduit system the entire length of

Jackson street, from Michigan avenue to the Chicago

river, the number of ducts varying from nine to 18, ac-

cording to location. The Edison tube mains, with their

services, as well as the Edison tube feeders, are being

taken up and replaced with lead-covered cables drawn

into cement-lined ducts (Fig. 3), manufactured by the

National Conduit Manufacturing company of New York.

The present series arc and 500 volt power circuits will

be drawn out of the old Dorset and pump-log ducts and

drawn into the newly laid cement-lined ducts. The new

duct system provides a method of distribution combining

all the advantages of the Edison tube system and the

ordinary drawing-in cable systems, without any of their

disadvantages.

At each street intersection two large manholes, aver-

aging 10 feet square, are built of brick, with steel-beam

and arched roof and heavy iron cover of special design

for asphalt pavement. An excellent view of one of these

manholes in course of construction in front of the Board
of Trade is shown in Fig. 4. The main duct system en-

ters these manholes from the east and west, and ducts

branch out, running

north and south across

Jackson street ti small

manholes located on in-

tersecting thorough-
fares immediately north

and south of Jackson

street. The north and
south ducts are to be

used for feeders and
mains crossing Jackson

street and joining the

Jackson street mains
through the junction

boxes, which are lo-

cated in the large man-
holes at the street in-

tersections. The six-

way Tailleur junction

boxes, each having a

capacity of 2,000 am-
peres at 250 volts, pro-

vided with copper safe-

ty catches for discon-

necting the feeders and

mains in case of trouble,

are placed in the large

manholes at the street

intersections. This
junction box is shown

in Fig. 5, and a 10-way

box, also used in the

system, is shown in

Fig. 6. These junction

boxes are bolted to the

side walls of the man-

hole, and into them run

the feeders connecting

with the mains. The
cables are soldered to

the terminals, which in

turn are bolted to hard

rubber blocks. Be-
tween the terminals and

the main bus-bar are

placed the- copper
catches to make con-

nection, as in the or-

dinary Edison junction

box. In the cut {Fig. 5)

some of these are shown

open while in others

the connection is made.

son street.—general view. Each junction box is

arranged to provide for one feeder and four mains,

each pair of junction boxes being connected by a tie-line

cable in the main duct system, thus using all of the ter-

minals of the box. Within each junction box there are

incandescent lamps, controlled by an automatic switch

so connected that when the door is opened the lamps

light up immediately, providing light for the under-

ground men. These lamps are also used for testing

purposes. Upon closing the door of the box, the lamps

are cut out automatically. The manholes in which these

junction boxes are placed are trapped to the sewer, so

that all the water which comes in through the ventilated

iron manhole cover is drained off to the sewer. A back-

water trap is provided, which prevents sewage from

backing up into the manhole. The iron cover is pro-
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vided with twelve 15-inch slots, so that any stray gas

which enters the ducts may pass out of the manhole

through the ventilated cover, thus preventing pocketing

of the gas, which has caused so many explosions. With

this arrangement of sewer connection and ventilation

no explosions have occurred, and this seems to be the

only practical solution of this vexed question.

The entire conduit line enters the junction-box man-

holes and the cables are neatly trained around the walls,

those not entering the Tailleur junction box passing

around the walls of the manhole and out through the

ducts. In the subsidiary manholes on the main duct

National Cable company of New York from the specifica-

tion of the Chicago Edison company.

The junction boxes, service distribution boxes and

all details of the conduit system, excepting the duct,

were designed by the electrical engineering department

of the Chicago Edison company and manufactured in

the company's machine shop. George Tailleur, the

superintendent of the underground department, who
originated the junction box which bears his name, has

charge of the construction of the Jackson street installa-

tion. The installation contains many original features

fcr which credit is due to Mr. Ferguson, whose careful

c/svs-z*,??? - Jew*-* •-'

Industrial Education. 1

By R. H. Thurston.

The encroachment of German trade upon the markets
of Great Britain is one of the most striking and import-
ant events of our time, and, though less exciting, is

probably a mere important matter than the action of

Germany or of Great Britain in the affairs of Crete.

Even a serious contest in Europe, like that occurring in

the Crimea 40 years and more ago, or between France
and Germany 25 years since, only means the loss of a

few thousand lives and the extinction of a few hundred
or of a thousand or two millions of dollars' worth of

property; while the peaceful conquest by Germany of

the British, the French, the American market, either or

CONSTRUCTION OF CHICAGO EDISON COMPANY'S UNDERGROUND CONDUIT IN JACKSON STREET.—GENERAL PLAN OF WORK.

line, only the upper tier of ducts terminates at the walls

the lower tiers passing through the manhole and form-

ing the foundation for the service distribution box.

On the main conduit system at intervals of about 70 feet

are built smaller manholes four feet square, called subsidi-

ary manholes, in which are placed the service distribution

boxes shown in Fig. 7. From these manholes three

three-inch iron pipes extend north and south across the

street, so that service cables may be drawn in ducts from

the subsidiary manholes to the buildings which are to be

supplied with electricity. These service distribution

boxes are designed to carry a load of 1,400 amperes

—

700 amperes on a side—this being the full load of the

Jackson street low-tension main. The box itself is of

cast-iron, provided with" a bolted cover and molded

rubber gasket, so as to keep out all moisture. The
electrical conducting parts of the box are made of a

special cast copper, known as M. B. metal, having a con-

ductivity of 84 per cent. There are no safety fuses in

this service box, the cable main and cable services

FIG 3. CONSTRUCTION OF CHICAGO EDISON COMPANY'S
UNDERGROUND CONDUIT IN JACKSON STREET.

—

DUCTS IN TRENCH.

being soldered to terminals, which are bolted to the

three flat bars of the service box. With this arrange-

ment it will be an exceedingly simple task to locate

faults, and repairs can be made without delay or incon-

venience to consumers, as the length of cable between
the service manholes may be drawn out without putting

any customer out of service. Moreover, it will not be
necessary to tear up the street to remove trouble, as is

the case with the ordinary Edison tube system.
The cables used in this work are paper insulated, lead

covered, juted and asphalted over the lead, andare 500,-

000 circular rails per main and No. 000 B. & S. for ser-

vices. The arc circuits are No. 6B. & S. paper insulated
and lead covered cable, and for pressure wires for feeders
a special three-conductor paper insulated cable, leaded
and asphalted, is used. The cables were made by the

attention to details is manifest throughout the entire

work. Altogether it is a splendid example of engineer-

ing work and illustrates the remarkable advancement

that has been made in this line in this country.

Death of J. J. Storrow.

James J.
Storrow of Boston, the famous patent attor-

ney, dropped dead in the Congressional Library at

Washington on April 15th. By general consent Mr.

Storrow was regarded as the foremost figure at the

patent bar of the United States, and by many he was

considered as the best patent lawyer that this country

has produced. He was the leading counsel of the Amer-

ican Bell Telephone company, and for the last 15 years

he had devoted the greater part of his time to the affairs

of that great corporation. So valuable were his serv-

ices as the company's legal adviser and advocate in its

intricate patent relations, that he has been described as

"the man that mads the Bell company." Certainly no

patent monopoly was ever more skillfully maintained and

defended. The assaults were—and are, for that matter

—vigorous and persistent, directed by many able minds,

but until the expiration of the receiver patent by time

limitation the patent policy of the Bell company, directed

by Mr. Storrow, stood as an impregnable rock against

all opposition. In the Bell-Drawbaugh litigation Mr.

Storrow particularly distinguished himself by his mas-

terly presentation of his client's case before the Supreme

Court, and he received a high personal compliment from

Mr. Justice Harlan. Mr. Storrow was also widely

known for his attainments in international law. He look

an important part in the proceedings incident to the

arbitration treaty between the governments of Great

Britain and Venezuela for the settlement of the bound-

ary line dispute. He was appointed special counsel by

the Venezuelan government t6 represent it, and his

brief was considered one of the clearest and best presen-

tations on the boundary question that was prepared.

After Minister Andrade and Sir Julian Pauncefote had

agreed on the terms of a treaty, Mr. Storrow accom-

panied the former to Venezuela when the treaty was

presented to the president of that country. He returned

to the United States with Mr. Audrade and since then

spent most of his time in Washington. He was 60

years of age.

Prof. Forbes to Examine the Nile Cata-
racts.

Prof. George Forbes is both ubiquitous and indefatig-
able, according to the estimate of the London Elec-
trician. The last time he was heard of by the civilized

world he was busy investigating the electrical potentiali-

ties of the Zambesi Falls. Now, if the daily papers are
correct, the Council of Egyptian Ministers has approved
of the appointment of Prof. Forbes to examine the Nile
cataracts and prepare an exhaustive report regarding
the best methods of electrically utilizing the available
power. Prof. Forbes is to commence his investigations
in the autumn.

all of which may be thus affected, would mean the in

crease of the wealth of Germany in larger amount than
by the receipt of the French indemnity fund, and would
not improbably result in loss and poverty on the other
side, giving rise to more suffering and unhappiness and
mortality even than would a great war.

Just how much of this conquest, already begun and so

far accomplished as seriously to alarm the statesmen of

Great Britain, is due to the wisdom and foresight of

Germany in organizing her wonderfully extensive and
complete system of state education and of schools of ap-
plied sciences and of the trades and professions of con-
structive arts no one can, of course, definitely say; but
there is no question that this statecraft, put in operation
generations ago and consistently and steadily adhered to

for decades and up to our own time, is very largely the

basis of the remarkable trade development which is to-

day attracting the attention of intelligent men and of all

statesmen throughout the world. A famous and states-

manlike engineer and ship-builder, John Scott Russell,

the builder of the Great Eastern and the author of the

now familiar "wave-line theory" of ship construction
and of various published works, including one on
"Systematic Technical Education," was in Germany

FIG. 4. CONSTRUCTION OF CHICAGO EDISON COMPANY S

UNDERGROUND CONDUIT IN JACKSON STREET.
MANHOLE IN FRONT OF BOARD OF TRADE.

about a half-century ago and in 1S69 wrote of his ob-
servations thus:

"Twenty years ago professional duty took me to Ger-
many for the first time. I cannot forget my first im-
pression at the sight of whole nations growing up in the

full enjoyment of systematic, organized, I might almost
say perfect, edncation. I had already become acquainted
with some theories and forms of education. I had read
Plato's description of the perfect training for a nation.

I was familiar with education in England, Scotland, and
in France. I was familiar with elementary school-
teaching, and enjoyed the privileges of university edu-
cation and the still higher education of the workshop. I

was familiar with the system of Bell and Lancaster,
having had personal acquaintance with its authors, and
had myself taken an active part in schools of art and
mechanics' institutions; but I confess to have been pro-
foundly astonished--! may say-humiliated—at the sight of

r. Communication to New York Tribune.
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nations whose rulers had chosen to undertake the system-
atic education of their people, and of peoples who had
chosen to bear the burdens and to make the sacrifices

necessary to obtain it. I do not know to what men or class

of men in Germany the forethought, organization and
patriotism are to be attributed which made them lay aside

personal ambition, political animosity, religious sectarian-

ism and state parsimony in order to unite all classes of the

people in ;i unanimous effort to raise every rank in society

to a higher condition of personal excellence and useful-

ness, and, by diffusing equality of education, to extin-

guish the most grievous of class distinctions."—("Sys-
tematic Technical Education." London, 1S69. See also

FIG 5. CONSTRUCTION OF CHICAGO EDISON COMPANY

S

UNDERGROUND CONDUIT IN JACKSON STREET-—
SIX-WAY TAILLEUR JUNCTION BOX.

Report of N. J. State Commission, 1878, and "Techni-
cal Education" in the U. S.

t
Trans. A. S. M. E., 1893.)

This great governmental system of technical education
is as universal in extension as it is national in character,

and every German city has its manual training and
trade schools, and every province its polytechnicum and
its scientific side in the university. In Germany, even
more than ever in France, the governing and the edu-
cated classes are promoting in all possible ways this

education of the people to do the work of the nation.

All work for a common end. Prussia has spent, it is

said, not less than §4,000,000 on its graat technical

school at Charlottenburg; Zurich $500,000 on its new
laboratory alone at its polytechnicum, and Saxony—half
the size of Vermont—spends an equal sum annually on
its state university. Some slight idea may be formed
of the extent and importance of this movement in Ger-
many when it is stated, as the writer has sometimes put
it, that to educate our people as well as the most favored

parts of Europe, as Germany, we should have in this

country:

"Twenty technical universities, having in their schools

of engineering and higher technics 50 instructors and
500 pupils each.

"Fifty trade schools and colleges of 20 instructors and
300 students each.

"Two thousand technical high schools, or manual-
training schools, of 10 instructors and 200 pupils each.

"That is to say, there should be in the United States

to-day 1,000 university professors and instructors and
10,000 students under their tuition studying the highest

branches of technical work; there should be 1,000 col-

lege professors and 15,000 pupils in technical schools,

studying for superior positions in the arts; and 20,000
teachers engaged in trade and manual-training schools,

instructing pupils, 400,000 in number, proposing to be-

come skilled workmen. We have in this country 10,-

000,000 families, among which are at least 1,000,000 boys
who should be in the latter class of schools. The cost

of such education would be, per annum, about 50 cents

per inhabitant additional to the present school tax, and
in the shops of these schools less than $100 per student,

and for total costs of higher education under $300
per annum per student. Such is the work of which so

small a part, at most, can be done by existing colleges,

however great the desire of the authorities to carry out

the intentions of the people. Such is the somewhat in-

timidating comparison, also, of the condition of our
country, and the more enterprising and wisely governed
countries of Europe. The latter have had generations

the start of us, and only extraordinary natural advantages
of our country, and the more extraordinary general in-

telligence and enterprise of its citizens can possibly pre-

vent this disadvantage under which we labor from telling

fatally against us in the course of time, when the inevit-

able competition of the world shall affect us."—("Techni-
cal Education in the United States." See also Reports to

the Trustees of Cornell University by the Director of

Sibley College, 1894.)
Obviously, the only safe and sure way of meeting such

competition is to secure, by a similar or more effective

system, through statecraft and well planned political

movements, an equally fruitful system in our own
country. This was, indeed, begun a generation ago, in

the very height of the excitement of our Civil War, by
Senator Morrill and his colleagues, and the so called

Morrill bill, organizing the "land-grant colleges," was
the first step in our country toward the introduction of

that statesmanlike policy of encouragement and support
of industrial education and education in applied science

which has since been our mainstay in the organization

of a tardy public school and college system in the United
States, in which incorporation of the technical methods
of France and Germany, with, in some respects and in

some places, real improvement upon foreign methods,
has been the distinguishing feature. Our system has,

however, lacked persistency, consistency and complete

extension. It is in the hands of the several states, and
in some has proved liable to inefficiency through igno-

rance on the part of the non-technical and unprofessional
men who have been intrusted with the control of tech-
nical schools or schools of engineering, or through cul-

pable misappropriation of funds intended to be employed
in the establishment of "industrial education," or
through lack of interest in. the great questions which
have come to be more serious and more vital than, if

possible, even those of peace and war. Below and
behind all this inefficiency lies, of course, much in-

difference respecting the future of our country, or a
blind and childish and misleading confidence—precisely
such as has also been displayed, to her sorrow, by Great
Britain—that no foreign nation can disturb the markets
or the peace of mind of the people of the United States.

England to-day suffers, and now our state legislatures

—

mainly, however, those of the western states—are be-
coming interested in the work and promoting it magnifi-
cently, as a matter both of common prudence and
sensible politics and as a matter of state pride. The
state universities of the country, between the Ohio, at
least, and the Pacific, are leading in this regeneration
of the modern state. They are coming to be "people's
universities."

Such are needed. They are those which Dr. Schur-
man has described:

"A people's university, if it is true to the spirit of the
age, must hold all subjects equally reputable, and pro-
vide instruction in all alike. Least of all can it afford

to omit those industrial arts which lie at the foundation
of our modern life. But, with them, it must include
every interest of the people which admits of scientific

treatment- The masses and the classes must both be
represented. Or, rather, such a university can recog-

nize no such distinction; for the objects of every occu-
pation must be esteemed equally significant. The
analysis of soils is as important as the analysis of liter-

ature. The steam engine is as sacred as Greek. Phil-

osophy is not more venerable than roadmaking. A

FIG. 6. CONSTRUCTION OF CHICAGO EDISON COMPANY'S
UNDERGROUND CONDUIT IN JACKSON STREET.
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house is as rational as the geometry that it embodies.
We must no longer dream that the little section of

knowledge that we cultivate is the holy of holies. Every
atom of the universe is equally worthy of regard.

All are but parts of one stupendous whole.
Whose body nature is, and God the soul.

* * # "in God's universe there is nothing common
or unclean, and whatever is known about it must have
a place in the curriculum of a people's university.

"As the same able writer and eloquent speaker has

asserted, the curriculum must be as varied as are the

wants of the people. The day of the people has arrived,

and, 'if since the foundation of Salerno, universities

have been dedicated to the investigation of nature with

a view to providing a remedy for human diseases, they

now assuredly need a fuller consecration to the same
service for the additional purpose of rendering more
available to our helpless race those natural powers and
operations by which the works of man are affected and
the life of man sustained.'

"

New York, like all the states in the older section of

the country, except, perhaps, Massachusetts, has been
very tardy in this work; but the great middle West and
the state of California are doing a magnificent work,

usually setting aside a specific tax, as a constant and
permanent support for their state universities, and giving

them each year more and more of that aid and sympa-
thy which are essential both to their steady advance-

ment and highest efficiency. Our own state, the "Em-
pire State," is now hesitatingly taking up this work, and
we may hope in time to see technical education and the

industrial arts placed upon a safe and productive basis.

Should we fail, Germany will yet affect our industries

precisely as she has those of Great Britain, for we must
henceforth look to exportation in disposal of our manu-
factured surplus if we would keep all honest men stead-

ily employed at living wages and thus avoid that con-

gestion which gives rise to epidemics of unrest, dema-
goguery and dangerous strife.

It should be noted, however, that Germany has of

lat'e years been experiencing the outcome of another

great political movement and industrial policy. Great

Britain for decades sustained a protective system, and,

aided by the inventive and constructive genius of her

people, her Watts, her Stephensons, her Arkwrights and
her numberless other great engineers and mechanics,

built up her enormous manufactures and foreign com-

merce. After she had become mistress of the world of

industry and could safely do so, she adopted that free-
trade policy, in 1846, which was unquestionably best for
a nation dependent upon manufactures for a living, in-
capable of supplying her own agricultural products in
sufficient quantity to meet the needs of her people, and
in all ways ready to go out into the whole world vending
her wares.
The policy proved successful. But at about the same

time Germany began the study of the same problem in
its (to her) different aspect. Germany came to the same
policy finally that had been at the beginning adopted by
Great Britain, and she systematically encouraged and
stimulated her own domestic manufactures. To-day she
is at the doors of Great Britain with her wares, and is

underselling the "mistress of the seas" in every part of
the world, sending abroad her products, and her people
as well—for her trades-union systems include provision
for sending out unemployed and ambitious citizens of
Germany to foreign countries for mutual advantage.
For Germany, protection proved wise, while for Great
Britain, at the same time, free trade was equally wise.
The people and the legislators and the statesmen of

the United States may well profit by this lesson. With
a "complete and perfect education," as Milton called it

when urging it on his country more than two centuries
ago, providing all that "the people's university" and its

attached industrial and common school system should
give, and with wise and moderate and systematically

—

perhaps automatically—adjusted protective legislation,

sustaining and encouraging those industries which give
a people steady work and good returns for their labor,
and which may encourage and diversify the whole in-

dustrial system of the country, there should be no good
reason for fear that our country will ever suffer in com-
petition—in a wholesome and stimulating competition

—

with the rest of the world. The conjunction of the
plans of Senator Morrill and his colleagues of 1S62 with
those of intelligent and wise promoters of a diversified

system of manufactures will give us ultimately eminence
•

—

we will hope and believe pre-eminence—among the
most enlightened nations of the world. But it is for the
legislatures of the states, even more than for that of the
United States, to do what is to be done. The responsi-
bility lies largely, if not mainly, on them. It is they
who are to educate the generations which are, in turn,

to build up a nation.

Alley "L" Improvements.
Marcellus Hopkins, receiver of the Alley "L," the

Chicago railroad about to abandon steam locomotives for

electric power, has filed his final report in Judge Hane-
cy's court and asked to be discharged. The document
covers th^ entire period of the receivership from Octo-
ber 5. 1895. to April 5. 1S97, and gives in detail all re-

ceipts and disbursements. The average daily traffic for

the term was 37,627 and the total net earnings $331,111,
being at the rate of S6S3 a day. On this basis the an-
nual net earnings appear to be approximately $250,000,
or nearly i^A per cent, on the present amount of capital
stock. The receiver transferred the road to the South
Side Elevated Railroad company February 1st, but the
receivership has continued. The last business has finally

been completed, and, according to the order of the
court, Mr. Hopkins has turned over $180,000 to Master
in Chancery Perry A. Hull, which will cover the pay-
ment due the bondholders who did not assent to the
plan of reorganization. Preparations are now being

FIG. 7. CONSTRUCTION OF CHICAGO EDISON COMPANY S

UNDERGROUND CONDUIT IN JACKSON STREET —
SERVICE DISTRIBUTION BOX.

made to hasten the building of the link connecting the

road with the Union Loop. The directors will soon de-

cide definitely upon the plan to be followed in financing

the improvements and new structure. It is proposed to

execute a mortgage covering the road and authorizing

the issue of $1,500,000 of bonds. Of this sum only

$700,000 will be needed immediately, as the new com-
pany has $300,000 in cash, and it is estimated that the

extensions and improvements will not cost over $1,000,-

000. The contract for building the electric power house
at Fortieth and State streets will probably be let this

month.

The Sioux City Electrical Supply company has filed

two chattel mortgages at Sioux City, la., one to E. M.
Beach, trustee, covering all supplies and furniture, and
a bill of sale to the same person of the book accounts.

The First National Bank has filed a chattel mortgage,

subject to the prior mortgage, for $4,877-.-
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Design and Construction of Electric

Power Plants.

By Bion J.
Arnold, M. S.

{Copyright, iSoy, by B.J. Arnold, Chicago.}

Part III.

—

Continued.

Boilers and Accessories.

Construction of Stacks.—Chimneys are constructed

usually either of brick, iron or steel. The construction

of a typical brick stack may be seen in Figs. 7 and 8,

which show a chimney 150 feet high. For the first 30

feet from the top the thickness is eight inches; for the

next stage of 30 feet the thickness is 12 inches, and

corresponding increase in thickness of one-half brick

occurs at each of the next two stages. The batter of the

outside shell is one-fourth inch per foot. Half way
up the inside extends a brick core, which is perfectly

independent of the outside stack. This construction is

y

\ paaSnd.

FIG. 9- DESIGN AND CON-
STRUCTION OF ELECTRIC
POWER PLANTS. — TYPICAL
STEEL STACK (ELEVATION
AND VERTICAL SECTION).

FIG. 7. DESIGN AND
CONSTRUCTION OF
ELECTRIC POWER
PLANTS. TYPICAL
BRICK STACK (ELE-
VATION AND VERTI-
CAL SECTION).

adopted to avoid strains due to the unequal expansion of
the two shells. The air space between the core and
stack proper also acts as a non-conductor of heat and
thus prevents radiation. The top of the chimney is

capped with an ornamental top, and the entire structure
rests upon a bed of concrete. The load on the founda-
tion should not exceed two tons per square foot in com-
pact sand, gravel or loam, though it may be much greater
on rock bottom. Foundations are to be discussed at
greater length in a future lecture.

In calculating for wind pressure allow 50 pounds per
square inch for a plane surface directly facing the wind,
or 27X pounds per square foot of the plane projection of
a cylindrical surface. Id making calculations for the sta-

bility of brick stacks a principle stated first by Rankine
is often quoted: "It has been ascertained by observa-
tion of the success and failure of actual chimneys, and
especially of those which respectively stood and fell dur-
ing violent storms, that in order that a round brick

chimney may be sufficiently stable its weight should be
such that a pressure of wind of 27^ pounds per square
foot of plane projection shall not cause the resultant

pressure at any bad joint to deviate from the axis of the

chimney by more than one quarter of the outside diame-
ter at that joint." With this rule the stability of the

chimney to resist wind pressure is due entirely to the

weight of the chimney and the diameter of its base.

The cohesion of the mortar and the strength of the inner
core are not considered. This rule may be worked out
graphically for any portion of the chimney by laying off

downward from the center of gravity of the correspond-
ing cross-section the weight of the portion considered.
From the same point and with the same scale the total

wind pressure on the section is drawn at right angles to

the line representing the weight. The resultant, as de-

termined by combining the two forces, should not devi-

ate from the axis of the stack at the base of the portion

considered by more than one-fourth the diameter at that

place. This rule is certainly a safe one.

Steel Chimneys are being used more and more, as

their advantages become better appreciated. As a rule,

for medium sized capacities, they will be found cheaper
by 30 per cent, as compared with brick chimneys; they

can be erected much quicker, will take less space, and
will be found much stronger and safer, and more econo-
mical, as their use avoids the infiltration of air, which
is a common cause of the checking of the draft in brick
chimneys. The construction of a typical steel chimney
is shown in Figs. 9 and 10. This stack is 145 feet high
and is built up of plates varying from a thickness of

>p.y inch at the top to a thickness of three-eighth inch at the

bottom. In this case the stack was lined but half-way

up with a core of fire brick, but with large steel chim-
neys the brick lining often extends the entire height of

the chimney, the lower half being made of second qual-

ity fire brick and the upper half of hard burned red

brick. The method of flaring the chimney at the bot-

tom and making the stack self-supporting, by securing

the cast-iron base to the brick foundation by means of

heavy bolts, is shown in the drawings. With this con-
struction no guys are necessary. The foundation for

the chimney consists of concrete, upon which is built a
sub-structure of brickwork.

In figuring the chimney to withstand the stresses due
to weight and wind pressure, it may be considered as a

hollow cylindrical beam, fixed at one end and loaded
uniformly. The wind pressure may be taken the same
as in brick chimneys. 1

Induced Draft was given as the second method of

producing draft. It is fair to say that this method rep-

resents most modern practice. In this method a stack

is erected just high enough to rise far enough above the

roof of the power house, so that the gases will not be
objectionable, and the draft is produced by means of

fans or blowers placed at the bottom of the stack or in

the leading flues. This method overcomes a great many
of the disadvantages of the chimney:

First—The cost is less!

Second—The flue gases can be reduced to a very low
temperature, as the heat is not required to produce the

draft. The heat loss due to a chimney was shown to be
usually between r5 per cent, and 20 per cent. With a
mechanical draft this loss can be reduced two-thirds.

Third—This method is safer, as there is no stack

to blow over.

Fourth—The draft can be controlled more easily and
quickly, which is a very important advantage for many
electric power stations.

Fifth—The boilers can be forced far beyond their

rated capacity, and they can also be worked below their

rating without seriously reducing their economy.
Sixth—The induced draft method removes the neces-

sity of providing an expensive foundation, as required

with a chimney.
The disadvantages are that any accident to the fans

or driving engine will cripple the plant, and the device

needs more or less attention. The fact that the blower
engines will take power is not a real objection, for the

amount of power required is found to be a very small
percentage of the total capacity of the boilers supplied
with draft, and is very much less than the usual loss due
to a chimney.
As usually designed, the induced draft is obtained by

placing a fan of the Sturtevant pressure type in the flue

between the boilers and chimney. This fan can be
driven in a number of different ways, by an electric mo-
tor or a separate engine. The speed can easily be con-
trolled by adapting any of the well-known damper regu-

lators which are worked by the variations in steam pres-

sure. The fan works in gases of about 250 degrees
Fahrenheit to 300 degrees Fahrenheit, and therefore

must be supplied with water-cooled boxes. The fan

must be a large one; its size can be easily determined
from the known volume of gases produced by the com-
bustion of a given number of pounds of coal.

Exhausting Steam into the Chimney
t
the third

method of producing draft, is not used in power stations.

It is, however, a very effectual method, and is the com-
mon way of producing draft on the locomotive, where it

is necessary to work the boiler to its highest possible

limit and where the question of economy is a-considera-

tion second to that of space.

Forcing Air through the Grates is the fourth method

1. A full discussion of the design and construction of self-sup-
porting metal chimneys, byC. G. Robbins, has been published
in Power (April, 1897), since these lectures were delivered, and is

so complete that it is thought best to omit the necessarily limited
discussion of the subject here and refer the reader to that paper.

of producing draft. It is sometimes employed and finds

some friends. It has been advocated to warm the air to

a high temperature before allowing it to be blown into the

furnace, which idea is not a bad one. The disadvantage
of a draft forced into the furnace is that it necessarily
increases radiation, and trouble is experienced by the
smoke and gases escaping back through the openings
where fuel is introduced. Of course with an ordinary
hand-fired furnace this would become very objectionable.
In marine practice the draft is frequently produced by
forcing air under pressure into the stoker room, from
which it escapes into the furnace.

With all methods of forced draft it is well to provide
some method of shutting off the draft when the furnace
is fired, if this firing is done, by hand. This will avoid
a great in-rush of air, which, not passing through the fire,

contributes nothing to combustion, but serves only to

cool off the heating surface, causing tremendous strains

and resulting in a waste of fuel.

A combination of induced draft and chimney draft is

sometimes adopted—a method which certainly possesses
many advantages. In this case a stack of about six-

tenths the usual capacity is erected, and the natural

design and construction of electric power
plants,—typical brick stack (cross-section

through base).

draft is augumented by a blower, so arranged that by
means of dampers the plant can be operated with or
without the use of the mechanical draft. In this way
are secured the advantages of both methods without the
disadvantages of either.

[The uext lecture, the fourth in the series, relates to

"Water Supply, Pumps, Condensers, Heaters, Econ-
omizers, etc."]

Telephone News from the Northwest.
[From the Minneapolis correspondent of the Western Elec-

trician.)

Arthur Gibson contemplates putting in a telephone

exchange at Windom, Minn.

There is a move on foot at Nevada, Iowa, to secure

telephone connection with Boone, via Ames.

The difference between the Iowa Telephone company
and the Mutual Telephone company at Des Moines,

FIG. 10. DESIGN AND CONSTRUCTION OF ELECTRIC POWER
PLANTS.—TYPICAL STEEL STACK (CROSS-SECTION

THROUGH SUB-STRUCTURE OF MASONRY).

Iowa, has been settled, and both companies are setting

poles without interference.

Arrangements are being made to put a telephone ex-

change in at Priraghar, Iowa, this spring.

The Dakota Central Telephone company is preparing

to extend its lines from Redfield to Watertown, and

other extensions, aggregating about 200 miles.

The Iowa Telephone company is canvassing Newton,

Iowa, with a view to establishing a telephone exchange.

A telephone company is being formed at Lake Mills,

Iowa.

The Dakota Central Telephone company of Aberdeen,

S. D., is preparing to extend its line from Groton to

Webster, S. D.

The Cedar Rapids, la., independent telephone com-
pany has 550 subscribers. It started last fall with 300.

The Northwestern Telephone Exchange company is-

preparing to branch out from Mankato, Minn., to Wells
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and Albert Lea, with a second line to New Ulm and a

third to Rochester.

Messrs. Erkel and Berrisford have contracted with

the Northwestern company at Le Sueur, Minn., to con-

nect with their system there, and will build a metallic

circuit from Le Sueur to Le Sueur Center.

The Grant County Telephone company of Lancaster,

Wis., will extend to Montfort and Cobb and there con-

nect with the Dane County company's system to Madison.

The Northwestern Telephone Exchange company will

rebuild its line from Stillwater, Minn., to Osceola, Wis.,

and extend it to Taylor's Falls, Minn., and construct a

new line to Hudson and other Wisconsin points.

Panora, la., is soon to have telephone connection with

every town from Rockwell City to Des Moines.

The West Superior, Wis., Council has granted a fran-

chise to the People's Telephone company.

The Cedar Valley Telephone company is putting in an

exchange at Grundy Center, la.

An independent telephone company is projected at

Mt. Vernon, la.

Robert Pritchard of Princeton, la., has canvassed

Leon, la., with a view to establishing a telephone ex-

change there.

Andrew Ryan has been granted a telephone franchise

in Shell Lake, Wis.

The Minnesota House of Representatives has passed
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product, and here his long years of experience are of

great value. The cores are baked in a steel oven, which
-is heated by natural gas. The shop has a capacity of

1,500 pounds of finished copper daily, and is so arranged

that its capacity could be doubled in ten days should

business warrant. The claim is" made for the castings

of this company that they are tempered evenly, being

free from blow-holes and sand washings.

Capt. Mitchell, the superintendent of the company,
was originally with the Mitchell-Brandt company of

Erie, Pa., which produced the well-known M. & B. cop-

per. The works of the Mitchell Tempered Copper com-
pany were opened on June 24, 1S96, and it is said that

wherever the product has gone it has given satisfaction.

J. G. Ruhl, the secretary and treasurer of the new com-
pany, is an old-time railroad man, well known through-

out the country.

Progress of Bone-grafting Disclosed by
Sciagraphs.

By Orrin E. Dunlap.

On January 1st an air drum burst in the carbide

works at Niagara Falls, and as a result of the accident

the left leg of Mr. F. H. Moir, the foreman, was badly

shattered. The fracture was an unusually bad one,

and the doctors who were called found it extremely hard

to treat. Doctors William H. Hodge and William C.

CASTING AND TEM

a bill taxing telephone companies five per cent., in lieu

of all other taxes, by a vote of 75 to 12.

The Council of Green Bay, Wis., has granted a fran-

chise to the Northern Wisconsin Telephone company.

The Seymour, la., Telephone company has been in-

corporated with 52,000 capital stock.

The Des Moines, la., Board of Public Works has is-

sued an order that no telephone or electric light com-

pany shall place poles or replace old ones without writ-

ten permission by the board.

The Iowa Telephone company may refuse to establish

an exchange in Newton, la., as it asked for a 25-year

franchise and got one for 10 years.

The Mississippi Valley Telephone company expects to

have the exchange completed at Burlington, la., in

about six weeks.

Casting and Tempering Copper.
The illustration shows the foundry of the Mitchell

Tempered Copper company of Corry, Pa., where tem-

pered copper castings are made for electrical appli-

ances, especially commutator bars and segments. The
ingots of copper come from the famous Calumet-Hecla

mines of the Lake Superior region, and, after being

melted, the metal is run into molds under the super-

vision of Capt. Dan Mitchell, the "copper genius" of

the plant, as shown in the picture. Skilled molders are

employed, and great care is taken to insure accuracy, so

that the user is not required to plane or file the copper

parts in setting up. Capt. Mitchell is also very careful

about the tempering, which insures the durability of the

PERING COPPER.

Cross were called, and at first it was thought the leg

would have to be amputated. A few days passed and a

close examination and careful consideration led them to

believe there was a slight chance of savirig the leg.

Unusual care in nursing the patient was given, and dur-

ing the latter part of January Mr. Moir was removed to

the Lexington Heights Hospital, Buffalo. It was ap-

parent to the doctors that the ordinary methods of in-

stituting a new bone growth so as to secure a proper

joining of the bones were out of the question, and so,

when Moir was removed to the hospital, it was decided

to try the experiment of bone grafting. The operation

was performed by Doctors William H. Hodge and Will-

iam C. Cross of Niagara Falls and Dr. D. G. Wilcox of

Buffalo. They grafted to the two ends of the broken

tibia a piece of bone from the femur of a sheep. A
piece of bone five inches long was placed in the tibia,

the wound carefully sewed up and the leg placed in a

plaster cast, an opening of sufficient size being left to

allow of the proper examination and dressing.

The operation was a truly remarkable one and has

attracted the attention of physicians all over the country,

who are watching with great interest the final outcome.

The sciagraph of Mr. Moir's leg herewith reproduced

shows its condition just 41 days after the operation.

The story told by this picture assures the doctors in at-

tendance on Mr. Moir that the operation is destined to

prove a success in every way. The five-inch sheep bone

inserted in the leg is plainly seen and shows that it is

taking life and making rapid strides toward the process

of repair. The new growth can be traced along the

line of graft. The growth is to be seen extending from
both ends. At either end of the sheep bone the growth
is very clearly defined, while around the entire graft an
organized blood clot has formed, through which numer-
ous bone cells can be traced. This clot will in time be-

come a bony mass, and the leg will be restored and the

success of the operation complete.

Physically, Mr. Moir is in the best of condition. His
appetite is good, and his temperature is normal, showing
that the inserted bone has taken life and is being
properly sustained. The new bone hardens and takes

on vitality as the growth extends toward the center. It

will, of course, take some little time for the bone to com-
plete the growth, and for it to harden in order to make
the leg secure. However, the leg will within a few weeks
be placed in a heavier cast, and Mr. Moir will be able

The large dark bones seen in the picture are the upper and
lower portions of the tibia of Moir's leg. The narrower dark
bone connecting them is the inserted sheep's bone. The dark
spot over the sheep bone is an organized blood clot, while the
lighter shade surrounding the sheep bone represents the bone
cells. Outside of this still is to be seen a lighter shade which
represents the skin and muscular tissue,

PROGRESS OF BONE-GRAFTING DISCLOSED BY SCIAGRAPHS.

to move about aided by crutches. It will be months

before he will be able to use the leg unassisted by

crutches.

The operation is remarkable because of the use of a

sheep"s bone and for the size of the piece of bone en-

grafted. Doctors Hodge, Wilcox and Cross are very

much pleased over the prospective result.

His Own Telegraph Messenger.
[From the Boston Evening Record.,]

A drummer who travels in Maine is not greatly im-
pressed with the rapidity of the telegraph service in that

state. Recently he was in the upper part of a county and
wanted to reach another town that night. He tele-

graphed the hotel keeper in the latter place early in the

day to send a team to the station for him. When he
reached the station at night no team was there, so he
started to walk to the village, which was quite a little

distance off . No sooner had he started than the station

agent said to him: "Are you going to the village?"

"Yes." "Then I wish you would lake a dispatch up to

the hotel." It was the dispatch ordering the team.
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By a clear majority of the votes cast at the recent

election, Carter H. Harrison is wielding the great power

placed in the hands of the mayor of Chicago. His

record in executing the trust reposed in him by this de-

cisive choice will determine, so far as any man can

foresee, his future in American politics, or, more than

that, in American history. On the one hand, he can ad-

minister his office with such honesty, justice and broad-

minded capacity that the people may demand his service

in higher places. The man who was president of the

United States two months since was making a record as

mayor of a city of much less importance than Chicago

17 years ago. But, on the other hand, a failure to rec-

ognize the spirit of the time—a neglect of manifest oppor-

tunities for civic advancement and the improvement of

the public service—can hardly fail to iesult in a blighted

career and disappointment to thousands of Chicagoans

who wish only honor and success for their young mayor.

In this situation it is most important for Mr. Harrison

to give grave attention to the affairs of the City Tele-

graph Department, which are in such condition that

the mayor's treatment of them will go far to make or

mar his administration. The corporation counsel holds

that the incumbent of the office of superintendent of

this department does not come within the exemptions of

the civil service law, and that the mayor has the power

to appoint the superintendent. As this seems to be set-

tled, the question will naturally arise, Shall John P.

Barrett, the present incumbent, be retained, or shall

there be a new superintendent and an infusion of new

blood? Representing the electrical interests of Chicago,

the Western Electrician asks for a change.

It is hardly necessary to state that Mr. Barrett's

record is bad. There is no doubt on this point. If the

mayor, coming with judicial mind, desires confirmation,

let him ask the electrical dealers and contractors of Chi-

cago, who would like to sell their best goods to the city

at their best prices; let him ask union labor, which Bar-

rett has "turned down" repeatedly, as shown by the

action of the Brotherhood of Electrical Mechanics; let

him ask the insurance interests, which have repudiated

Barrett and his methods of electrical inspection, and

finally let him appeal to the sense of honesty and decency

in this community, which Barrett has outraged.

John P. Barrett is a load which Mayor Harrison can-

not afford to carry. He is a heritage from former ad-

ministrations; and he will be the target for richly de-

served criticism so long as he remains in the city hall,

for he has made his position serve his private ends for

many years. His removal will be hailed as a bright

omen for the new administration, as it will be emphat-

ically in line with the spirit of the mayor's ante-election

pledge, "I shall not favor special contractors to the

detriment of the taxpayers." By no single act, per-

haps, can Mayor Harrison so clearly show his intention

to keep faith with the people as by allowing Barrett to

drop into well-merited oblivion. A contrary course-

will produce a painful impression on the honest electors

of Chicago, as "Barrett's methods" are now well known.

In short, every consideration of honesty, every con-

sideration of public duty, every consideration of prac-

tical politics even, demand that Mayor Harrison dis-

pense with the services of John P. Barrett. There is

no lack of good men from whom the new superintendent

can be chosen. Let the mayor make his choice, and

the electrical fraternity will acquiesce in it.

ample of journalistic inaccuracy of the English variety.

The articles mentioned are introduced by a private cor-

poration doing business in the city named.

According to the present indications electric railway

construction will be the feature of the year in New
York and Chicago. The desire of the great metropolitan

companies to avail themselves of the advantages of elec-

tricity is really astonishing to those who have expe-

rienced the coolness with which these projects were

formerly contemplated by these corporations.

As a result of the recent flood in East St. Louis the

street railway company was called upon to furnish trans-

portation for a funeral party. The street in which was

the home of the deceased was flooded, and neither car-

riages nor hearse could get near the house. The street

car company was appealed to and it furnished two trol-

ley cars. One was used for a hearse and the other was

utilized by the mourners. The journey to the gates of

the cemetery was made in this manner. Trolley cars

have been used in Chicago for similar purposes and

with very satisfactory results. The plan has many
commendable features.

The Trade Journals' Reviezu of London gravely

states that, recognizing the need, the corporation of

Boston "has introduced small portable [electric] heating

stoves, and among other articles a small laundry iron of

convenient form, specially designed for ironing laces,

handkerchiefs, and other light articles." If this were

true it would instance a paternalism beyond the san-

guine hopes of the most enthusiastic advocate of munici-

pal ownership. But it is not true, being merely an ex-

Although comparatively little progress has been

made in the development of electric lighting in Canada,

the politicians of the Dominion evidently have not been

slow to realize the opportunity presented in this field,

and they are laying their plans to gain control of the

business. A bill now before the Ontario Legislature

threatens the very life of the electrical enterprises of the

province, and it is time for the corporations thus as-

sailed to take measures to protect themselves. The
Canadian Electrical association presents an excellent

means of organizing the opposition to measures of this

kind, and the interested parties will find that the only

effectual means of heading off adverse legislation is to

present a solid front against these encroachments. Ex-
perience in this country proves the wisdom of united

effort against such measures as that now under consid-

eration.

We commend to the earnest consideration of our read-

ers the able article on "Industrial Education" by Prof.

R. H. Thurston of Cornell University, which appeared
in a recent issue of the Ne-w Yoj-k Tribune and is re-

produced elsewhere in this issue. Prof. Thurston
directs attention to the conditions that prevail to-day in

Germany and draws a valuable lesson from the experi-

ence and accomplishments of that country. He declares

that technical education has given to Germany as a
nation a pronounced advantage over England, and he
points out the danger of the United States unless simi-

lar methods are adopted here. Prof. Thurston does not

underestimate the value of the work now being done in

the institutions of this country devoted to industrial

education, but he says that our system lacks persistency,

consistency and complete extension. The false sense

of security which pervades the community is to blame
in a large measure, he believes, for the neglect of this

important subject, but he is pleased to note unmistak-
able signs of an- awakening, especially in the western
states, which "are becoming interested in the work and
promoting it magnificently, as a matter both of common
prudence and sensible politics, and as a matter of state

pride." He acknowledges that the state universities of

thecountry, between the Ohio and the Pacific, are lead-

ing in this regeneration of the modern state.

Reduced street railway fare is an important issue in

many communities, especially in the West. Just now
Indianapolis is the scene of a war upon street railway

interests by advocates of the three-cent fare movement.
At the recent session of the Indiana Legislature a law
was passed reducing street car fares in Indianapolis

from five to three cents, and the act went into effect on
April 15th. The company was advised that the law was
unconstitutional and suit is now pending in the United
States Circuit Court, in which ex-President Harrison
appears for the company, asking for an injunction

against the enforcement of the three-cent law. In the

meantime the people refused to pay more than three

cents, and after a conflict lasting a couple of days the

company determined to accept three cents under pro-
test. Supporters of the new law are apprehensive that

it may be successfully claimed that it abrogates a con-
tract with the city, made when the charter was granted,
that the fare should not exceed five cents, with no stip-

ulation that it should be lower. The Legislature hav-
ing enacted that the franchise of the company extends
to 1901, it naturally follows, the company says, that this

contract holds good until that time.

In this state objection is made to the Humphrey
bills, just passed by the Senate and now pending in the
House, because they take the control of the street rail-

ways out of the hands of the cities, towns and villages

in which they operate and place them under the direc-

tion of a state commission; extends the life of existing

franchises 50 years and make the legal rate of fare five

cents for that period. Competition will be shut out and
this will remove the last hope of the people to secure
concessions, it is claimed.

It is rather singular that while the people of Indian-
apolis were obliged to look to the Legislature of the
state for assistance in their crusade for cheaper trans-
portation, the people of Illinois seem to consider it

necessary to organize in opposition to the proposed
action of the Legislature. The latter body, however,
has shown a disposition to exert the power conferred'
upon it, and enact such measures as it deems necessary.
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Taxation of Poles.

An Illinois subscriber writes that the City Council of

Champaign is undertaking to collect a special tax or

license on every street railway, electric light and power

pole placed in the streets. He says that the company

already pays ample tax on every bit of real and personal

property which it owns, as well as a capital stock tax,

and wants to know if this additional imposition is legal.

The leading case on this subject is undoubtedly that of

the city of St. Louis against the Western Union Tele-

graph company, which twice had the consideration of the

Supreme Court of the United States, namely, March 6 and

May 15, 1S93. An ordinance had been passed, one section

of which provided that "From and after the first day of

July, 1SS4, all telegraph and telephone companies which

are not by ordinance taxed on their gross income for

city purposes shall pay to the city of St. Louis, for the

privilege of using the streets, alleys and public places

thereof, the sum of S5 per annum for each and every

telegraph or telephone pole erected or used by them in

the streets, .alleys and public places in said city." This

the Supreme Court held to be valid.

In its first decision, the court called special attention

to the fact that, regardless of how it might be char-

acterized, what was really charged was, as it viewed

it, a rental for an absolute, permanent, and exclusive use

of so much public property as the space occupied by the

poles in the streets constituted^ And, even though the

poles were the property of an interstate commerce com-

pany, given its franchise by Congress, the court main-

tained that the city could insist upon reasonable

compensation for . the space in the streets thus ex-

clusively appropriated, though what would constitute

reasonable compensation, it held, was a matter for inquiry

in the courts, and changeable with circumstances.

On the rehearing, particular notice was taken of the

ample power vested in the city of St. Louis, by its

charter, to pass such an ordinance. Especially, did the

court say, it was given power to open and establish

streets, to improve them as it saw fit, and to regulate

their use, paying for all this out of its own funds. And

it reasoned that it was only a matter of regulation of use

when the city granted to the telegraph company the

right to use exclusively a portion of the streets, on con-

dition of contributing something toward the expense it

had teen to in opening and improving these streets.

Unless, therefore, the telegraph company had some

superior right which excluded it from subjection to this

control on the part of the city over the streets, the court

said it would seem that the power to require payment of

some reasonable sum for the exclusive use of a portion

of the streets was within the grant of power to regulate

the use.

Among the states Pennsylvania seems to have had

the most litigation over this subject. There the power

of a city or town to impose a tax upon the poles of elec-

tric companies is affirmed as a valid exercise of the police

power, to remunerate it for the expense of maintaining

a supervision over the poles and electric wires, unless

the charge be too excessive, yet giving considerable lati-

tude with regard to the amount.

Likewise, the Court of Appeals of Maryland held on

June 21, 1894, in the case of the Postal Telegraph-cable

company against the mayor of Baltimore, that a city

having the right to regulate the use of its streets might

impose a tax of $2 on any pole which should be used

in any of the streets or alleys.

But there is oftentimes a vast difference- between the

conditions that can be imposed before and after the oc-

cupation of a portion of the public streets for authorized

uses. This is brought out by the decision of the Su-

preme Court of Louisiana, rendered in_iSS8, in the case

of the city of New Orleans against the Great Southern

Telegraph & Telephone company, holding that the right

to occupy the streets having been granted without any

claim of rental or recompense, and no supervision of the

poles by the city being shown, a tax of $5 per pole

was illegal. And the Supreme Court of the United

States, biting that decision, stated that it was but an ap-

plication of the well recognized doctrine of the author-

ities since the Dartmouth College case to say that, if a

city granted authority to set poles, when accepted and

acted upon, it became an irrevocable contract, which the

city would be powerless to set aside, or interpolate with

new and onerous considerations. This point was not

involved in the St. Louis case, as nothing tending to con-

stitute such a contract was shown. Without it the court

decided as stated.

Another very important decision is that handed down

by the Supreme Court of Mississippi, in 1895, in the

case of the City of Meridian against the Western

Union Telegraph company. This court recognized

the authority of the decisions of the Supreme
Court of the United States, but called attention

to the fact that the city of St. Louis appeared

to be the absolute owner of the fee in its streets, and had

unique charter powers. It also pointed out that, in

Mississippi, by act of 1886, it was provided that any

telegraph- company should, upon certain prescribed con-

ditions, "have the right to construct, operateand main-

tain telegraph lines * * * "
::" on, across, or along

aU -x- * * * streets," without any provision being

made for compensation to cities and towns. For these

reasons, it held void an ordinance said to be a copy of

that of St. Louis, particularly emphasizing that it was

in contravention of the statute just quoted, which it said

was "doubtless passed at the instance of telegraph and

telephone companies," but which it felt bound to be

governed by none the less.

.

Now, what about the validity of the Illinois ordinance?

Too little information is furnished for one to pronounce

an opinion on it. But this survey of the decisions, and

the suggestions drawn from them, it is hoped, will en-

able anyone, with the proper data, to form a reasonably

good opinion on the subject for himself. There does

not appear to be any Illinois decision applicable. The
statutes give the city councils power to "regulate" the

use of streets and alleys, and to regulate and prevent the

use of streets for telegraph poles, etc. They also pro-

vide for construction and . maintenance of private tele-

graph and telephone lines, as well as public telegraph

lines, but for the latter corporate consent must be ob-

tained. And lapse of time, they further provide, shall

not give rise to any presumption of a grant of right to

use land for poles.

Concrete Foundations for Street Rail-
way Tracks.

The Rochester, N. Y., Railway company has under

consideration the advisability of adopting a new system

of putting down rails, which, if it comes into general

use. will give the time-honored wooden tie a back seat.

The system proposed makes each rail of the track inde-

pendent, and provides for a continuous prism of con-

crete under each rail nine inches across at the top, wid-

ening to 13 inches at the bottom and 17 inches in depth.

The rails are to be laid directly on the concrete and

fastened in place by iron yokes which compass the con-

crete at distances of four or five feet.

The originator of this system is Peter Heyners, and

its use has been authorized in Syracuse, where contracts

for five miles of construction in this manner have been

awarded, under an ordinance of the Common Council

directing that an indestructible tie or foundation be

laid. It is claimed for the system that its first cost is

less than that of the present standard of construction,

which is for ties laid on a concrete filling, with a nine-

inch girder rail, made necessary to get the ties down
deep enough to enable the pavement of stone blocks to

be laid over them. It is further claimed that a road-

bed laid in the manner proposed is practically inde-

structible, and therefore there will be no periodical dis-

turbance of the pavement for the purpose of making

repairs, and that absolute rigidity is secured, with no

play between the rail and the pavement adjoining.

Storage Battery Traction Approved in

Germany.
Apropos of the experiment now under way in Chi-

cago, the following statement, taken from the Electrical

Engineer of London, is of particular interest:

The directors of the Hanover tramway system have
published an important report, in which they narrate

their experiences with accumulators as the source of the

power for their cars. In Hanover both overhead wires

and accumulators have been used for a considerable

time, so that the managers aFe in a position to institute

a reliable comparison. Taking everything into account
they pronounce in favor of the storage cell. The cost

of maintenance, they say, has been determined with the

utmost exactitude possible for the year 1896, and the

average comes out at 40 marks per wagon per month,
equivalent to 75 groschen per kilometer. The estimate

includes the cost of renewing the plates. Having regard

to the expense involved in the maintenance of the over-

head line and its accessories, as well as to other circum-
stances, the managers reach the conclusion that the ad-

ditional cost of accumulators does not exceed one
groschen or one-tenth of a penny per mile. Conse-
quently it has been decided that the entire system shall,

as soon as the requisite arrangements can be made, be
driven by secondary batteries.

Congressional Bills on Electrical Mat-
ters.

Legislation of an electrical nature as mapped out in

the bills introduced in Congress lately may be summa-
rized as follows:

By Mr. Loud of California: A bill to facilitate the
construction and working and maintenance of telegraphic
communication between the United States, the Hawaiian
Islands, Japan and Australasia, and to promote com-
merce. This bill authorizes the postmaster-general to

contract with the Pacific Cable company of New Jersey
for the payment by the United States of a subsidy not
exceeding $60,000 per year for the governmental use of
the company's cables.

By Mr. McEwan of New Jersey: A bill to revive and
amend and extend the act of Congress of August 15,

1876, to encourage and promote telegraphic communi-
cation between America and Asia, across the Pacific
ocean, from the western shores of the United States to

the Hawaiian Islands, to Japan and China. This is prac-
tically a revival of the grant to Celso Caesar Moreno and
his associates for submarine cables to the points named.
By Mr. Bennett of New York: A bill to facilitate the

construction and maintenance of telegraphic communi-
cation between the Hawaiian Islands and Japan and
China. This is to permit the Pacific Cable company, a
corporation organized under the laws of the state of

New York, to lay the cable from San Francisco to the
points named.
By Mr. Frye of Maine: A bill to regulate the estab-

lishment of submarine telegraphic cable lines or systems
in the United States, as follows: That the shore end of
any new submarine telegraphic cable line or system that

shall be established after the passage of this act, and
shall be protected in any foreign country by exclusive
landing rights or by any other special privileges or fran-
chises, shall not be permitted to be landed or operated
on the territory of the United States until the consent of

the Congress of the United States shall have been ob-
tained therefor. But this prohibition shall not apply to

the renewal or renewals of any submarine telegraphic
cable or cables now in operation.

By Mr. Butler of North Carolina: A bill to establish
a postal-telegraph and telephone system, and to enlarge
the postal facilities of the people of the United States.

By Mr. Hepburn of Iowa: A bill to incorporate the
Columbia Telephone company. John D. Langhorne,
Benjamin Butterworth, John A. Baker, Tallmadge A.
Lambert, T. Cushing Daniel,

J. E. Keelyn, W. G.
Waggaman and Thomas Arnat of the District of Colum-
bia, are named incorporators.

By Mr. Gillett of Massachusetts: A bill to protect

state anti-gambling laws from multiplication through
interstate gambling by telegraph, telephone or other-

wise.

By Mr. McMillan of Michigan: A bill to incorporate
the East Washington Heights Traction Railway com-
pany of the District of Columbia.
By Mr. Jones of Washington: To authorize David B.

May of the state of Washington and his associates to

construct and operate an electric railroad in the Yellow-
stone National Park, for hauling passengers and freight.

By Mr. Wheeler of Alabama: A bill granting to the

Musssel Shoals Power company, a company created and
organized under the laws of the state of Alabama, the

right to erect, construct, operate and maintain dam or

dams, inlet and outlet races or canals, and power station

or stations, in the Tennessee river at Mussel Shoals,

Alabama.
By Mr. McMillan of Michigan: A bill to authorize

the Washington & Glen Echo Railroad company to ob-

tain a right of way and construct tracks into the District

of Columbia 600 feet.

By Mr. Rixey of Virginia: To provide for widening
the Aqueduct bridge, and laying thereon a single track

for an electric street railway use.

By Mr. Cullom of Illinois: A bill providing that the

Metropolitan Railroad company be required to extend
its lines of underground electric railroad by double track

from its present chartered terminus on Columbia road
to Eighteenth street, thence northward to Howard ave-

nue, thence eastward on Howard avenue and Lydecker
avenue to Tenth street (Sherman avenue), thence south-

erly on Tenth street to Florida avenue, connecting with
the northern extension of the Ninth street line of the

company.

Cumberland, Wis., is considering the question of elec-

tric lighting.

Electric Railway Service in Western
Chicago Suburbs.

The Suburban Railroad company, which leased the
Harlem branch of the Chicago & Northern Pacific last

fall, is urging forward the work of changing the line into

an overhead trolley line. This road is operated by
Naugle, Holcorab & Co. , the construction company
which is installing the electrical equipment, and this

company will operate the line for two years. The over-

head trolley wire is all strung, and 24 of the new cars to

be used are built and ready for the rails. In a short
time the power house, which stands at the corner of

Harlem avenue and West Twenty-second street, in

Cicero, will be finished, with all its machinery installed,

and the electric suburban service will be put in opera-
tion about June 1st. The Suburban Railroad company
will lease a dozen light passenger cars from the Chicago
& Northern Pacific and use them as part of the equip-
ment of the road. The company is building branch
lines to Berwyn, Riverside and La Grange, and has in_

contemplation lines to other towns. The Harlem branch
formerly was the old Chicago, Harlem & Batavia dummy
line, At Fortieth street and Colorado avenue the Met-
ropolitan elevated road crosses the new electric line, and
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the trains of the Suburban company will climb up to the

"L" grade on an inclined plane. As the motor cars will

be fitted for both the overhead trolley and third-rail sys-

tems, they will be able to come over the Metropolitan

tracks to the Union Loop. It is probable that passen-

gers from all points west of the elevated terminal will

pay seven cents for the ride through to the business

center.

a gravity receptacle is arranged to be instantly attached

to the system as an emergency supply.

A liberal supply of oil fed automatically to the work-

ing parts of an engine contributes wonderfully to

smooth, quiet running, and relieves the engineer from

the drudgery of watching and refilling a lot of oil cups.

excellently proportioned, perfectly balanced and is in

all respects equal to the most stringent requirements of

modern armature construction.

Proposed Ferraris Memorial in Turin.
A committee of influential Italians has been formed to

raise funds to erect a suitable memorial to the lamented

Galileo Ferraris in the city of Turin. The Western

Electrician is in receipt of a circular from Count

Kignon, the chairman of the committee, and C. Montu,

the secretary, stating that contributions for this worthy

object will be gladly received from scientists and elec-

tricians all over the world. It is proposed to place the

memorial in the Royal Industrial Museum of Turin, in

which is the electro-technical school that Ferraris es-

tablished.

Hatters' Iron.

The cut shows the conventional form of hatters' iron,

which the American Electric Heating corporation of

Automatic Lubrication.
The accompanying cuts illustrate the system of auto-

matic lubrication, which is applied to the American-Ball

engines, now being built at Bound Brook, N. J.
The

Electric Railways in Vermont.
The outlook for the approaching season in Vermont

for electric railway building is good. A project is

under way to build an electric road between Hinesburg

and Burlington. Another which bids fair of success,

and will probably be carried out if a charter can be se-

cured, is for a road from Burlington to Grand Isle. It

is quite certain that the Montpelier and Barre line will

be built this season. The St. Johnsbury road is also

expected to be built this summer. The Rutland elec-

tric road is reported to be in a flourishing condition,

and the outlook for the Bennington and Brattleboro line

is flattering.

HATTERS IRON.

Boston supplies with electrical heating equipment. The
iron has polished sides and is used in many of the large

retail establishments throughout the country, as well as

by manufacturers. By using electricity it is kept per-

fectly clean at all times, heats quicker than by other

means and effectually does away with leaky gas connec-

tions and other objectionable features incident to the older

methods of heating. It is made for all lighting voltages.

The Glad Hand.
The accompanying illustration shows the Davis indi-

cating globe, manufactured by the Phoenix Glass com-

pany of 42 Murray street, New York. This device is

11 inches in length, and is made to fit a 3)4 inch holder.

It covers an incandescent lamp perfectly, and will be

AUTOMATIC LUBRICATION.

characteristic features of this system include a positive

circulation of oil from an external storage tank, into

which the oil is strained on its return from the engine

frame, and an entire separation of the water from the

oil by means of a tight bulkhead near the~ cylinder end

of engine frame. The chamber thus formed collects

the water dripped from piston rod and discharges it

through a suitable drip pipe while the steam escapes at

the top of the chamber, which is open to the air.

A simple pump placed in the storage tank and act-

Quaker City Dynamo.
The illustration shows the direct current multi-

polar dynamo mada by the Quaker City Electric com-

pany of Philadelphia, A recent circular gives these

descriptive details:

The construction of these machines throughout is solid

substantial and compact, with low center of gravity and
the weight properly distributed over an ample bed-plate.

They are fitted with all essential modern improvements.

The bearings are self-oiling, with large bronze metal

bushings and double oil rings in each journal. The
magnet coils are machine-wound, on standard forms,

and slipped over pole pieces, allowing absolute inter-

changeability. The field rings, being separable from

the bed-plate, may be mounted on special bed-plates for

direct connection to any of the standard types of auto-

matic engines. The machines are first-class in every

detail, smooth running, of highest electrical efficiency,

and capable of developing their full rated output with-

out overheating and, owing to the generous proportions

THE GLAD HAND.

found especially useful in hotels, office buildings, boats,

etc. It is manufactured of opal, ruby and flesh-tinted

glass. The letters are clearly cut, and can be seen a

long distance, either by day or night, and any lettering

that is desired can be etched upon the globe. The
name which has been given the globe is the "glad hand."

Electrical Supplies Wanted by the Gov-
ernment.

Sealed proposals are being invited until May 6th for

furnishing the Agricultural Department with telegraph

and instrument supplies during the next fiscal year.

AUTOMATIC LUBRICATION.

uated from the. rock shaft circulates the oil through suit-

able pipes and discharge nozzles to the stationary work-

ing surfaces, from where it flows by gravity or centrifugal

force to the crank-pin and cross-head pins through oil

holes and channels provided for that purpose, and
thence by gravity back to the storage tank, on entering

which it passes through a fine gauze strainer located in

the tank-

To insure an abundant supply of oil at the discharge

nozzles the pumping capacity is made to exceed the

maximum requirement, and the surplus oil, escaping
through a relief valve, falls back into a storage tank.

To provide against possible derangement of the pump

QUAKER CITY DYNAMO.

of the commutator and brush capacity, without spark-

ing. The shaft upon which the armature core is

mounted is very heavy, and the laminated core itself is

solidly built and slotted to receive the winding. While
both ends of the core are practically enclosed, there are
openings in the fiber head which communicate directly

to the interior of the core, affording exceptionally effect-

ive ventilation. Special attention is also called to the

commutator, which is massive and most perfectly made.
The materials used are tempered copper segments with
mica insulation. The segments are very deep, afford-

ing large available surface for wear, and the generous
proportion of the whole insures faultless operation under
all conditions. The winding is accurately done in the
slots arranged for the purpose, and is carefully insulated
from its surroundings. In its entirety the armature is

Full information can be obtained upon application to

James Wilson, secretary, Washington, D. C. Thepub-
lic printer is inviting sealed proposals until May 6th for

furnishing the Government Printing Office with electrical

supplies during the next fiscal year. Additional infor-

mation can be obtained by addressing F. W. Palmer,
public printer, Washington. D. C. Sealed proposals
are being invited until May 6th for furnishing the

Office of Public Buildings and Grounds, Washing-
ton, with electric battery supplies during the next
fiscal year. Information can be obtained by addressing
Col. T. A. Bingham, U. S. A., Washington, D. C.

It is reported that Algona, Iowa, will endeavor to se-

cure electric lighting from the Britt, Iowa, plant.
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Pelton Water Wheels in India.

The Pelton Water Wheel company of San Francisco

and New York is one of the comparatively few houses

in this country that appreciate the value of a foreign

market for their products. One of the most effective

means of securing this market has been that of keeping

a corps of well-trained engineers in the field, making

surveys and installing work in any part of the world

etc. It also manufactures fuse blocks and links, switch-

boards, rheostats and switchboard connections. The
Hill switch has a good reputation, and from the many
designs shown a selection can be made for almost any

use. The company has just issued an exhaustive cata-

logue and price-list of S5 pages, clearly printed and illus-

trated and bound in an attractive cover of black and

gold. This is said to be the most complete switch and

lighting companies should be able to see in this legisla-

tion the trend of events, the manner in which their in-
terests are likely to be affected, and the necessity for
greater watchfulness and united effort in the direction
of self-protection. The Canadian Electrical association
has done, and is doing, what it can to guard the interests
of the electrical companies against hostile legislation.

If the electrical companies whose interests it is looking
after will give the association their united and hearty
support, a great deal may be done to protect the invest-
ments of those engaged in the electrical business. One
thing to our mind appears clear, viz., that legislation

should at once be enacted compelling municipalities
who may desire to do their own lighting to purchase by
arbitration the plant of the existing private company.
If this is not done hundreds of thousands of dollars of
private capital invested in electrical machinery will be
wiped out of existence. An electric lighting company
differs from other manufacturing companies in this,

that it cannot easily change its location. Each town
has its own lighting company, whose plant has been
purchased with a view to the special requirements of a
particular locality; there would be difficulty in finding

another opening were the company forced to change
their location, and if an opening were found much of
the apparatus would become valueless, inasmuch as it

could not be adapted to the new conditions, and a large
amount of new material would have to be purchased.
For this difficulty of making a change of location is due
the fact that prices for electric lighting have been forced
down far below a fair basis. The municipalities have
known the disadvantage at which they held the com-
panies, and have not been slow to take advantage of it.

It is time, as already stated, that those who have in-

vested their means in the electrical business should
awake to united effort for their self-protection.

where such service is required. The illustration shows

one of these with native assistants making a survey for

an electric power plant in far-away India.

Not long ago the Pelton company supplied an exten-

sive equipment for working the Ruby mines in India,

and more recently shipped several power plants to

various points in the East Indies, designed for running

the machinery of tea and coffee plantations which

abound in that locality. Water is available for power

to an almost unlimited extent in all these tropical coun-

tries, and it only needs intelligent engineering to make it

subservient to use by all modern and economic methods.

switchboard catalogue ever issued, and a copy of it will

be sent free on application.

Municipal Lighting in Canada.
[From the Canadian Electrical News.']

A bill now before the Ontario Legislature gives muni-
cipalities of less than 5,000 inhabitants the power to

issue 30 year debentures for the purchase of electric

lighting apparatus. The bill received considerable

Cheap and Costly Telegraphing.
[From the Chicago Times-Herald,]

Telegraph rates vary greatly in this country, owing to

the immense distances. In many of the smaller coun-
tries of the Old World a uniform rate is made for any
point within the given country, but it would be mani-
festly unfair to the American telegraph companies if

they were compelled to send a message from New York
to San Francisco for the same rate that they charge for a
message from New York to Jersey City or from Chicago
toEvanston.
As a rule, the minimum rate for a day message of 10

words in this country is 25 cents. A great many points
in Illinois, Indiana, Michigan, Pennsylvania, Wisconsin,
Iowa and other states in the Mississippi Valley may be

Chapman Receptacle.

The cut shows the Chapman receptacle, a wiring de-

vice that has met with much approval, although it has

been on the market only a little over a year, and which

CHAPMAN RECEPTACLE.

is now manufactured exclusively by the Bryant Electric

company of Bridgeport, Conn., by a recent arrange-

ment entered into with F. A. Chapman, the patentee.

The receptacle is said to have received the endorsement

of the underwriters and to have been adopted for use in

some of the finest office buildings in the country. So far

it has been made in one form only—that shown by the

illustration—but it is the intention of the Bryant com-

pany to introdnce several new designs and improve-

ments.

Hill Switches.

In the accompanying group illustration are shown

nine types of standard knife switches made by theW. S.

Hill Electric company of New Bedford, Mass. Refer-

ring to the numbers, the switches are thus designated:

1. Single-pole, single throw. 6. Three-pole, double throw.

2. Single-pole reinforced con- 7. Double-pole, single throw,
tact, with fuse. reinforced contact.

3. Three-pole, single throw. S. Double-pole, single throw.

4. Double-pole, double throw. 9. Double-pole, single throw,

5. Single-pole, double throw. with fuse.

The Hill company makes many styles of switches-

standard knife, reinforced contact, all-copper, singU-

break, quick-break and several other styles of special

switches for high potentials, converters, car heaters,

HILL SWITCHES.

opposition in committee on the ground that the life of

an electric plant is at longest 20 years, and that the

time at which the debentures should mature should cor-

respond to that at which the investment representing

the proceeds of such debentures would be wiped out.

The advocates of the measure urged 30 years on the

ground that this would correspond with the period al-

lowed for water works debentures, and would enable

small municipalities which could not afford to construct

and operate water works alone, to reduce the operating

cost by combining with the water works electric light-

ing. The mayors of several interested municipalities

appeared before the committee to urge the passing of

the measure. The owners and managers of electric

reached from Chicago for this rate. Any point in Illi-

nois may be reached for 35 cents. A message to Bos-
ton costs 50 cents, while New York, Philadelphia and
Baltimore have a 40 cent rate. The highest rates from
Chicago are those for points in Southern Florida—S5
cents. It costs only 75 cents to telegraph to California or
Oregon and the rate for New Orleans is 50 cents.

Few persons who have not experimented with tele-

graph tolls appreciate the expense of cable communica-
tion. Cable rates are so much per word, instead of per
message of 10 words, and the figures are very much
higher. Messages to England, France and Germany
cost 31 cents per word from Chicago. Belgium's rate is

36 cents; Holland and Italy, 3S cents; Austria, 40 cents;
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Greece, 44 cents; Egypt, 62 cents; Switzerland, 36 cents;

Sweden, 45 cents. Turkey, 43 cents and 53 cents; Rus-
sia, 49 cents.

The Cuban war has greatly increased the volume of

telegraphic business in the "West Indies. The lowest

rate is 40 cents per word for messages to Havana.
Other Cuban points are higher, and no towns in- the

West Indies outside of Cuba can be reached for less

than $1.05 per word. Messages to Porto Rico cost

$185.
Central American rates range from 50 cents (Guate-

mala) to 75 cents (Costa Rico and Nicaragua). South
American rates take a big jump upward. Brazilian
messages cost from $1.35 to $1.87 per word; British

Guiana costs $2.17.

Communication with Australia is expensive. Queens-
land reaches the highest figure, $2.62 per Word, while
South and West Australia rates are $1.47 Messages to

China cost $2 02 per word, and the same figures apply
to Corea. Japanese rates are $2.27 per word; Java,

$1.53; Formosa, $2.27; India, $1.29; Madagascar. Si. 70;

New Zealand, $1.58; Philippine Islands, $2 51; Siam,
$1.51. African rates are lowest for points along the

Mediterranean and highest along the west coast, Al-

geria can be reached for 38 cents per word, the mini-
mum rate for the Dark Continent. East African rates

are $1.54 and $1.64, while South African points range
between $1.58 and Si. 70. West African points, as a rule,

range above $2, while it costs $3 02 to send a word to

Mossamedes from Chicago—more than to reach any
other telegraph station in the world direct. However,
a message to Bassidore or Lingah costs the Chicago
sender Si. 19 per word to Jask, Persia, and $11.76 extra

for special dispatch boat line from that point.

Y. M. C. A. Electrical Club.

On March 15th an electrical club was organized in

connection with the central department of the Chicago

Young Men's Christian association. This organization

is the outgrowth of the electrical classes in the Associa-

tion College, and was formed to continue the work dur-

ing the spring and summer. An interesting program

cf "Practical Talks" and excursions has been prepared

for the next month. The date fixed for the first open

meeting in the parlors of the association was Friday

evening, April 23d, when
J.

Glen Wray of the Chicago

Telephone company was secured to give a talk on the

telephone.

.

The work of the two electrical classes during the win-

ter has been of especial interest. The enrollment has

been large and the average attendance has been over So

per cent., which is a fine record for an evening school.

The class in electrical practice visited the offices of the

Postal Telegraph company, the Chicago Telephone com-

pany, the Board of Trade plant and the stations of the

Chicago Edison company at Washington street and at

Harrison street. A dynamo test was conducted by the

students at the rooms of the Chicago School of Electric-

ity and the members of the class assisted the instructor,

George A. Damon, in a number of electric elevator and

storage battery tests in conne tion with his regular work.

In connection with the closing exercises of the associa-

tion college a display of the apparatus used in both

classes was made and created considerable interest. For
the loan of much of this equipment the association is

indebted to the kindness of Mr. Bagnall of the Chicago

School of Electricity.

Minnesota Statesmanship.
[From the New York Sun.}

No historian, who wishes to be faithful to the task of
recording the progress of the new economics and the
new science of government among the law manufactur-
ers, can afford to neglect the very interesting bill which
is now before the Minnesota House of Representatives.
This measure provides that City Councils shall have the
right to fix, by a majority vote, the price of electric light

gas and water. Of course, a city council which has once
enjoyed the right' of fixing the price of electric light,

gas, and water, will find power so sweet that it will not
rest content until it has the right to fix the price of
every other commodity. If a Legislature once grants to
a City Council the right to set a price on other people's
property of a certain kind, it cannot logically refuse to
grant the right to set a price on other kinds of property.
The price of electric light is not of nearly as much im-
portance to the community as the price of bread and
milk and boots and shoes and clothes. The Common
Councils will have to have the right to say at what price
these and other necessities of life shall be sold. Obvi-
ously the lower the price, the more popular will be the
Common Council and the more grateful their constitu-
ents. Luxuries will have to follow the fortunes of ne-
cessities. The price of everything will have to be de-
termined by the state. This condition of things may be
unpleasant for the butchers and bakers and candlestick
makers in the Common Councils, but logic is logic; and
when once you begin to confiscate, the confiscation is
likely to become general. The Gopher philosopher who
built the bill in question ought to have prepared a
resolution to the effect that all property held by corpor-
ations ought to be taken from them without compensa-
tion. In a slightly modified form, the opinions of M.
Proudhon seem to be accepted by a good many leeis-

. lators.

X-rays and Spirit Manifestations,
When Professor Rontgen announced the discovery of

the peculiar action of the X-ray and explained the man-
ner in which this phenomenon might be produced, he

had no idea of the numerous applications to which it

would be put. Much amusement has been furnished

by exhibitions of the application of X-rays and the reve-

lations they have produced. But by far the most sen-

sational event that has thus far been recorded was the

startling "spirit manifestations" produced by X-rays in

Paris recently, which is described by M. Henri de Par-

ville in the'/ournal des Debats as follows:

The spectators were ushered into a parlor in which
there was an abundance of vases and artistic glassware.
In a corner there was an apparatus about as big as an
ordinary magic lantern enveloped in black stuff. The
guests numbered about 20.

The lights were extinguished just as in the case of a
regular spirit seance. A sort of rattling was heard, and
immediately afterward a gigantic and luminous hand
passed over the heads of the assistants. Evidently it

almost touched some of them, for we heard a little cry
of terror that was quickly suppressed. "Don't be
afraid," said the host, "it is not the hand of a ghost; I

will show it to you in the light by and by." At the
same moment a flock of luminous violins appeared and
flew about in all directions. An old habitue of the
boulevard remarked that we were with the Davenports.
"Not at all," said the host, "there never was a ghost in

this house." And the violins continued to dance over
our heads. At last they disappeared as silently as they
had come. Then an immense globe descended from the
ceiling like a ball of phosphorous, oscillating like the
pendulum of a clock. A luminous bell appeared in front
of this globe and made regular bows to it. We could
see its fiery tongue moving while the globe waltzed
around.
Suddenly at the four corners of the room the glasses

appeared to become ignited; the vases were illumined
and the lustres sparkled. A table loaded with cups
and glasses was lighted up. Everything seemed on fire.

The whole room, that was so dark an instant before,
was aflame on all sides with phosphorescent light of a
soft and bluish color,

Then again all was darkness. Gradually a little light

streamed in, and in a corner in front of a velvet portiere
a human form appeared, at first vague and vapojrous,
hardly distinguishable. But soon its outlines became
clear and it advanced. A lady beside me stepped back.
Evidently she was not the only one, for we could hear
the noise of moving chairs. The phantom advanced a
few steps and then stopped. It was a tall woman. Her
face had a greenish pallor; and what an extraordinary
face it was. There were no eyes. We could only" see
two black holes under the eyelids. The mouth was
closed; the hair was phosphorescent. A long, luminous
veil enveloped this animated statue, and in the folds of
the veil little sparks shone like diamonds. She raised
her right arm slowly and tossed flames from her hand.
There was no applause; all was hushed. The silent and
severe apparition was watched withMntense interest. A
gong sounded. The apparation receded gently, and
gradually faded out of sight.

Once more there was a noise of moving chairs, and we
distinctly heard a sigh of relief. In the center of the
room an immense and luminous bouquet next appeared
with a blue band, upon which was written "X-rays."
Then the lights were turned on, and the parlor ap-

peared in all its splendor. The host arose. "Theseance
is over," he said. "There was no spiritism about it, no
occultism, nothing supernatural; it showed what X-rays
can do, and that is all."

And now I can explain in substance that mysterious
seance. It is well known that the Rontgen rays, invisi-

ble to our eys, render fluorescent substances phosphores-
cent, especially screens covered with cyanide of platinum.
Recently a well-known maker of physical apparatus, M.
Radiguet, found that under the action of X-rays all ob-
jects in glass and crystal shine with peculiar brilliancy,
while everything else remains in complete obscurity.
The machine that produces the rays is concealed behind
several black cloths. Nobody can have any suspicion of
its existence; but, nevertheless, the rays pass through all

the cloths and light up all the glass objects, and noth-
ing else, so that a glass held in the hand and moved up
at will can be distinctly seen,^ while the hand is abso-
lutely invisible. But glass is not the only thing that be-
comes phosphorescent at a distance behind the X-ray
apparatus. The same effect is produced upon enamels,
diamonds, porcelain, etc.

When M. Radiguet made this discovery he, of course,
immediately said that it could produce sensational
tricks, excite the public curiosity and create a new
amusement destined to dethrone the ghosts.

The operator in the present case had only two assist-

ants. They were sufficient to handle the objects and
display all the marvels. Their task was simple; they
had only to move them carefully. The operators could
not be seen, but the glass violins, vases and. the glass
model of the hand were visible.

So much for the glasses. Now for the phantom. A
figurante, tall and clever, was concealed behind some
drapery and enveloped in a veil that was covered by a
fluorescent substance. Her face was glazed with a
phosphorescent sulphate of zinc powder. It, is needless
to say that the material could not be applied to the eyes,
and that accounts for their absence in the livid face of
the phantom.

It is estimated that an electric lighting plant proposed
for Algona, la., would cost $5,000.

Electric Tramways at Argentina. 1

The chief matter of electrical interest in this country
just now is the commencement by La Compania Tram-
ways de la Capital to lay the rails which are to form the
first electrical tramway in Argentina.
Although many people have applied for concessions to

run electrically propelled cars in different parts of the
city, up to the present no active work has been com-
menced, except by the company already mentioned.
This company, which was floated in the United States,
contemplates constructing an electric tramway some 26
miles in length, traversing some of the most important
streets of the city, and forming a means of communica-
tion between the middle of the town and some of the
more populous suburbs.

In the town proper, or at any rate in the more im-
portant streets, a conduit system, or insulated rail run-
ning along the side of the track, will be employed.
In the outskirts of the town, however, and in the sub-
urbs an overhead conductor will be used, no objection
being made by the authorities to this method except in

the center and more important parts of the city. The
conduit and overhead conductor are to be supplied with
current at a pressure of about 500 volts from feeding
stations situated at regular intervals along the entire
length of the line. These feeding stations are them-
selves to be connected to the generating station by rub-
ber insulated armored cables drawn into an underground
wood conduit having a round internal and a square ex-

'

ternal section. The use of armored cables for this pur-
pose has been a good deal criticised, many engineers
thinking that if any additional covering outside the vul-
canized rubber was necessary lead should have been
used on account of its superior lasting qualities, and also

because the mechanical protection afforded by steel ar-

moring is not required by a cable laid in the thick
wooden conduit already-referred to.

The drawing-in boxes for the feeder cables are to be
situated about no meters apart, and are to be specially
constructed after a North American design, the object
aimed at being to insure an absolutely dry box. Ar-
rangements are also made for ventilating the boxes by
pipes led from them up the side of any adjacent build-
ing, thus reducing to a minimum the chance of gas ac-
cumulating in the box;
The work of laying the tramlines and feeder conduits

is being pushed on with as much speed as possible, and
it is hoped that by June this year some 16 miles of track
will be completed, and that the erection of the machin-
ery at the generating station will be sufficiently ad-
vanced to enable current to be supplied at that date.

As the metals themselves have to act as the return
conductor, considerable attention is being paid to the
joints between the rails, and in order to make these as
electrically perfect as- possible, a patent bond is being
employed, which is said to make an entirely ..satisfactory

and lasting metallic connection, and to have as low an
electrical resistance as the rail itself.

The tramcars are to be of the double-deck pattern,
designed to accommodate 52 passengers and propelled
by- two 25 horse power motors geared respectively to the
axles of the two bogies carrying the frame of the car.

The generating station is well situated not far from
the center of the district traversed by the tramway, and
the plant itself consists of four water-tube boilers by the
Stirling Water-tube Steam Boiler company, having a
joint capacity of 950 effective horse power and a work-
ing pressure of 140 pounds per square inch.
The engines, of which there are three, are manufac-

tured by Messrs. Ball & Wood of New Jersey, and are
high speed vertical compound engines of 450 effective

horse power, each direct-coupled to a 300 kilowatt con-
tinuous current dynamo manufactured by the Walker
Manufacturing company of Ohio. These dynamos,
which generate current at 500 volts pressure when on
open circuit, are compounded to give 550 volts at their
full working output of 550 amperes.

It is estimated that two of these dynamos will be suf-
ficient to supply current to all the cars that will be run-
ning on the line at any one time, so that one complete
set, 2. e., one dynamo and engine, will always beat rest,

and can be used as a spare in the event of an accident
happening to either of the other two sets.

Since the total boiler capacity of the station is only
950 horse power, it is inevitable that when two of these

450 horse power engines are working at full load all

four boilers'will be required, and there will be none left

to use as a stand-by; it is not, however, contemplated
that at first, at any rate, enough cars will be running to

necessitate two engines being worked to their maximum
output, and probably three of the boilers will be able to

keep steam for the two engines working at normal load,
which will allow of one boiler being unoccupied and be-
ing ready in case of a mishap occurring to any of the
other three.

It will be observed that the whole of the orders for
boilers, engines, dynamos, cars, cables, etc., indeed, for
the whole plant for this tramway, have been placed in
the United States, and although English firms have ten-
dered for the supply of different portions of the
machinery, they have not in any single instance been
successful. This may no doubt be accounted for to some
extent by thefactof the Tramway company itself being
an American one, and by American engineers and man-
ufacturers having had greater experience in traction
work of all kinds than can be claimed by their rivals in
England. It is, however, to be hoped that English
manufacturers will supply, at all events, some of the
material which will be required for the other electrical
tramways which must inevitably follow the successful
opening of this one.

1. From the Buenos Ayres correspondent of the London Elec-
trical Rei'i'e-w,
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CORRESPONDENCE.

New York Notes.

New York, April 17.-—Rapid transit matters are sim-

mering. The Rapid Transit Underground Railway

company of this city has been incorporated and a

bill to stop the work of the Rapid Transit commission-

ers has been introduced in the Assembly. The new

company has a capital stock of $100,000, and is to oper-

ate an underground or tunnel road in the city of New
York which shall extend partly through an open cut.

The length of the road will be 10 miles. It will com-

mence at a point near the City Hall Park and run

northerly under various streets to Forty-second street

and over the same to the Grand Central station, beyond

this station to Broadway, and along Broadway to Fifty-

ninth street; thence to the boulevard and Eleventh ave-

nue, and along the same to 155th street. That portion

of the route between 124th and 134th streets in Eleventh

avenue is to be along the surface of the street. The

company is said to be a company of engineers and con-

tractors formed for the purpose of bidding for the con-

tract for constructing the proposed underground road

for the city. "We realize," said one, "that the work is

too great to be undertaken by any one man, and are

preparing ourselves to be in a position to secure a share

of it. We have large capitalists behind us who cannot

be mentioned now." Assemblyman McKnightof Queens

county introduced the bill to suspend the operations of

the Board of Rapid Transit commissioners of New York

city until the Greater New York charter shall go into

effect on January 1, 1898. This bill is said to be a

notice on the part of Brooklyn that that city must be con-

sulted in such an important improvement if Greater New

York is to become an incorporate reality.

The New York & Harlem and the Metropolitan

Street Railway companies have made an application to

the State Railroad Commission for permission to use the

trolley conduit system on several important lines in

New York. The hearing on the matter will be given by

the commission at the Chamber of Commerce, New

York, on April 21st, at 11 a. m. The lines named in

the application are: Park Row, between Broadway and

Centre street; Centre street to Broome street; Broome

and Grand streets to the Bowery; the Bowery to Fourth

avenue; Fourth avenue to Forty-second steeet; Forty-

second street to Madison avenue; also Vanderbilt av-

enue, from Forty-second to Forty-fourth street; Forty-

fourth street to Madison avenue; Madison avenue, be-

tween Forty-second street and the Harlem River, and

Astor place, between Fourth avenue and Broadway.

The municipal authorities appear to favor the

scheme to acquire the Sixth and Eighth avenue rail-

roads for the city. Mayor Strong has not yet given any

direct expression of opinion in the matter. Corporation

Counsel Scott, who, it is presumed, is acting with the

mayor's acquiescence, sent a letter to Senator Raines

urging him, as chairman of the Senate railroad com-

mittee, to secure the passage of a bill introduced on

Wednesday by Senator Ford giving the city authority to

purchase the railroads. Mr. Scott said that he hoped

it was not too late m the session to secure the passage

of proper legislation to give the city authority to raise

funds necessary for the acquisition of the roads and to

operate or lease them when so acquired. M. S.

cost about $200,000, will be known as the Lake Keuka &
Savona railroad. The work of construction is under

the supervision of J. D. Nares of Corning.

J. C. Rothery, president of the Niagara Falls (Ont.)

Park electric railway, had a very narrow escape from

serious injury recently. Mr. Rothery was on a car

which was loaded with steel for the new suspension

bridge. The car brooke loose from the motor car and

began to run backward. Mr. Rothery made a rush for

the brake, but lost his footing and fell on the track in

front of the loaded car. By quick action and rare pres-

ence of mind he succeeded in getting out of the way of

the wheels, escaping with only slight injuries.

The village of Youngstown has brought suit against

the Frontier, Electric railroad for using a portion of the

public street with no authority in its franchise for do-

ing so.

Articles of incorporation have been filed for the con-

struction of an electric railroad, which will connect Buf-

falo with Windom, Big Tree, Hamburg, Orchard Park,

Erie County Fair Grounds and East Aurora. The cap-

ital stock is $200,000. W. W. Wheatly of New York

will be president for the first year; Arthur W. Hickman

of Buffalo, vice-president; John A. Donaldson, attorney;

Uriah J. Upson, treasurer; Ernest Wende, secretary.

The construction of the road will begin the when frost

leaves the ground. Heavy rails and a substantial road-

bed will be a feature of the line. M.

Western New York.

Buffalo, April 17.—The survey of the Penn Yan,

Keuka Park & Branchport electric railroad is about

completed. Work will be commenced on the road in a

few days, and it is expected that it will be completed as

far as Keuka College in July, and entirely finished before

winter.

Negotiations are pending between M. D. Munger of

the Canandaigua Electric Railroad company and the

representatives of a Buffalo syndicate that wants to buy

the plant. If the proposed sale is consummated the

trolley line will be extended to the village of Manchester.

An electric railroad will soon be constructed from

Lyons to Sodus Point. This scheme has been under the

consideration of Wayne county farmers and merchants for

several years. Electricians and engineers have already

arrived ai Lyons, and >a company will be organized.

One of the causes of the renewed interest in this

project was the movement made a short time since by

Rochester capitalists concerning the construction of a

trolley line from that city to Sodus Point.

New York capitalists are constructing an electric rail-

road from Savona through the region of Lake Lamoka,

in Yates county, to Lake Keuka. The road, which will

Niagara Falls.

Niagara Falls, N. Y.
p

April 17.—It is indeed re-

markable what a tendency to enlarge exists among the

factories using electric power at Niagara Falls. Not

only has the Pittsburg Reduction company enlarged its

plant on the tunnel lands, but it has built a new factory

on the property of the Niagara Falls Hydraulic Power

& Manufacturing company. Very soon after the Car-

borundum company started business here the managers

saw how much it was to their advantage to use Niagara

power, and they built two kilns and now do all their

work in this city. But in addition to this, this company

has in contemplation the erection of more furnaces so as

to about double the capacity. Furthermore, it will

build a plant on the Canadian side to maintain their

Canadian patents. The calcium carbide plant also

feels the impulse of enlargement, and the company has

erected a building fully as large as its original plant, and

new furnaces and machinery are being added, which will

greatly increase the product. The Niagara Electro-

chemical company has not been in operation many
months, but, nevertheless, additions to the plant are be-

ing built. Then the Mathieson Alkali company had not

finished its factory as at first planned before it an-

nounced that it would increase theorginal size in a con-

siderable degree, which is now being done. The build-

ings of this plant cover more ground than any other

factory using electric power on the Niagara Falls Power

company's land. Far out beyond all these factories the

Albright-Wilson Chemical company's plant is going up,

building by building, and before many months will

be in operation.

A bill recently introduced in the New York State Leg-

islature is exciting considerable comment as to what the

promoters of the project propose doing should they se-

cure the rights asked for. On its face the bill incorpo-

rates the Columbia Electric Power company, the pro-

moters of which are three men named Wild, residents

of Columbia county. Further, the bill authorizes the

formation of a company with a capital stock of $10,000,-

ooo, for the purpose, ostensibly, of damming Kinder-

book creek, a small tributary of the Hudson river, and

thereby generating electric power. One remarkable

fact is that the company does not seek to be incorpo-

rated under the general incorporation act, and this is in

part explained by the several peculiar features of the

bill, one of which is that the bill gives permission to ex-

tend the lines of the company to all parts of the state,

subject only to local ordinances in cities and towns, and

another which allows the taking of additional power

wherever and in whatever manner it may be necessary

for the business of the company. The company would

also have the right to take lands by condemnation pro-

ceedings. It is pointed out that under these, broad pro-

visions the Columbia Electric Power company could

erect a plant at Niagara Falls to compete with the com-

panies now located there, thus securing a franchise to

do business at a point where the granting of further

power rights is strongly opposed by the commissioners

of the state reservation. Under sach a franchise the

company could also dam the Hudson, but the bill is be-

ing closely watched, and if it becomes law its provisions

will likely undergo a great change.

Last year the entire peach crop of Niagara county

was destroyed by the late frosts, and to prevent such a

sad happening again some of the farmers propose a

scheme that is interesting in its magnitude and design.

It is well known that this loss of the peach crop would

have been averted if the wind had been blowing slightly

when the frost occurred. It is now proposed to organ-

ize a syndicate of farmers to buy an old water power at

Newfane Station, and there erect a 50-foot dam to

furnish power to generate electric current to operate

huge fans to be erected by the peach growers throughout

their orchards. On nights when the thermometer sinks

to a certain point below zero these great fans would be

set in motion, stirring air currents and thus saving the

crop, which is worth many thousands of dollars, as

Niagara county is one of the greatest fruit counties in

New York state.

The Depew & Lancaster Light, Power & Conduit com-
pany has applied to the village trustees of Lancaster for

permission to erect poles, string wires, etc., with a view

of furnishing electricity throughout that village for light-

ing purposes. It is said that the company would re-

ceive its power from the Niagara Falls Power company.
John N. Scatcherd of Buffalo is president of the com-
pany, o. E. D.

Northwestern Notations.

Minneapolis, April 17.—G.Van Ginkel. a Des Moines,

la., capitalist, has arrived in Minneapolis with a pro-

ject to construct an electric interuiban line between

Minneapolis and St. Paul and charge but a five-cent

fare instead of 10 cents, as is charged by Mr. Lowry's

line. He says that all he wants is a franchise, and be

does not believe the present company would care to have

its alleged exclusive franchises tested in the courts. He
has had previous experience in the line of "bucking"

the company already in the field, but the result would
hardly set him down as an unqualified winner. In 1888,

after a hot fight, be and his associates secured a fran-

chise from the Des Moines City Council, granted on the

ground that the old Council had exceeded its rights in

giving the old company an exclusive franchise for an

unreasonable term of years, and also that the old char-

ter did not specify that the cars were to be operated by

anything but horse power. Pending a settlement of the

question by the Supreme Court, the Van Ginkel forces

went ahead securing rights of way along streets not al-

ready occupied by the old company. Injunctions were

airily ignored, and the new company, being unable to

get rails fast enough, spiked common strap-iron down
on the streets. Each company hustled to outwit the

other. The Supreme Court decided against the action

of the Council and the new company, and the old com-

pany then bought out its vanquished competitor.

The North American Telegraph company is preparing

to move its head office in Minneapolis from 4 and 6

Washington avenue south to 16 and 18 Fourth street

south. The change will be made about May 1st.

The lower house in the Minnesota Legislature has

passed a bill making telegraph companies liable for

damages to the extent of S400 for "mental anguish or

suffering" caused by the non-delivery of messages.

The Pine Island, Minn., Record urges that steps be

taken to secure an electric light plant for that village.

The Council of Eau Claire, Wis., is considering an

ordinance granting a franchise to the Chippewa Valley

Electric Railway company, which proposes to entirely

rebuild the present street car line and make extensions,

including one to Chippewa Falls.

Henry Duffield is interested in a project at Milton,

la., to establish an electric light plant.

The citizens' note for $9,000 to secure money for a

new engine for the electric light plant at Atlantic, la.,

in 1S94 has been paid in full. The city has reached its

bonded indebtedness limit and so 113 citizens signed a

note to secure the necessary funds for the engine.

Contractors are figuring on rebuilding the Janesville,

Wis., electric street car line, and it is said that the line

will be in operation in iwo months.

Steps are being taken at Graceville, Minn , to estab-

lish an electric lighting plant, to be operated in connec-

tion with the city water works.

The city of Onalaska, Wis., has granted a franchise

Eor electric lighting and power to the McMillan Mill

& Power company of Neshonoc.

E. Buck, who has asked a franchise for electric light-

ing atElroy, Wis., proposes a central electric light sta-

tion at Union Center, Wis., from which he will furnish
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light for the towns of Hillsboro, Wonewoc, Union Cen-

ter and Elroy.

The projectors of the proposed electric line from La

Crosse to Neillsville, Wis., are pushing it and a bonus

is proposed by some of the towns interested.

The town of Goldfield, Iowa, voted down overwhelm-

ingly the proposition to furnish light to that place from

the plant at Eagle Grove.

Work has been begun at Morris, Minn., on the elec-

tric light plant of W. P. Fowler.

A Council committee of Grand Forks, N. D., will in-

vestigate the matter of lighting the city by electricity.

The route for the Waterloo & Cedar Falls, Iowa,

electric railway has been decided upon after three

surveys.

The Nashua, Iowa, electric light plant has been sold'

to George C. Hoyer.

The Massachusetts Loan & Trust company has

brought suit against the Consolidated Street Railway

company of Butte, Mont., to foreclose a $500,000 mort-

gage, due January 1st, because of default in the interest.

The foreclosure was precipitated by an attempt to

force collection of an old judgment of $17,000 held by

E. E. Congdon, former superintendent of the company,

the validity of which was disputed by the Loan &

Trust company.

Because asked by the local manager of the Western

Union Telegraph company at Mason City, la., if he

would cancel the lease, Mr. Buchecker, the landlord,

ordered the company to vacate by S p. m. of the same

day, with the remark if the company did not he would

move the stuff. He was warned not to touch anything,

but, promptly on time, he forced an entrance and be-

gan oitching glass jars, instruments, tables, chairs, etc.,

out of the window. He was not interfered with, though

officers stood watching him. The company had its

workmen come and repair the damage and later Mr.

Buchecker offered to refit the office with new furniture

throughout. The matter will probably be settled amica-

bly.

The Twin City Rapid Transit company has awarded

the contract to furnish the cables to transmit the power

from the new dam to the power houses in Minneapolis

and St. Paul, to the National Underground Cable com-

pany of New York, and for the conduits to the National

Conduit Manufacturing company of New York. The

order comprises about 25 miles of each. The power

dam is completed and all that remains is to install the

water wheels and electrical machinery. The power will

probably be available some time in June.

Foree Bain of Chicago replies to some of the criticisms

passed upon his charges for tests of the electric equip-

ment of the Hennepin county court house at Minneapo-

lis, stating that he informed the county commissioners

that he would charge $700 for the work, and they knew

before he began the tests what the cost would be. He
does not pose as a cheap man, he says.

The purchasers of the electric car line in Stillwater,

Minn., have been taking down the wires. They started

to tear up the ground wires, when the police interfered.

There is an ordinance prohibiting anyone from tearing

up the streets without permission, and it was under this

ordinance that the work was stopped. The business

men are behind the move, as they want the line oper-

ated. If the company persists in tearing up the line a

bond must be given to assure the repairs to the streets

and relaying the paving. This work will cost consider-

able, and it is hoped that the owners will conclude not

to dismantle the system.

City Attorney Healy of Minneapolis has found that

the electric companies of the city never accepted the

franchise passed in 1S89, which required the payment

of a three per cent, tax, and so are still under the fran-

chise of iSS6, which requires no such unpleasant pay-

ments.

The contract for furnishing and installing an electric

light plant for Rock Rapids, la., from plans by W. I.

Gray of Minneapolis, was let to the Bigelow Electric

Supply company of Lincoln, Neb., for $13,700.

The D. & D. Electric Manufacturing company of

Minneapolis is negotiating with Mr. Madison of Chat-

field, Minn., with a view to establishing an electric light

plant jointly, using the Madison water power.

Quale & Swann contemplate establishing an electric

light plant in Madison, Minn.

The Western Electric company of Chicago has
secured the contract for furnishing tbe electric plant for

the new Redwood Falls, Minn., plant.

The Minneapolis Street Railway company has tested

a new electric motor, designed by W. Cooper, formerly

master mechanic of the company, but now connected

with an electric firm in the East. The motor was tested

on an interburban car and was found satisfactory in the

main.

Gardner & Walker will establish an electric light

plant atLangdon, N. D. C.

Chester, N. H., Aretas Blood Carpenter of New Hamp-
shire-, and George Wallace Newton of Massachusetts.

PERSONAL.
Dr. G. H. B. Zahn of Dayton, Ohio, sailed for Europe

last week. He will spend several weeks at Berlin be-

fore returning to this country.

Dan Hemingray—of course this is Mr. Daniel C.
Hemingray of the Hemingray Glass company of Cov-
ington, Kentucky—was an esteemed Chicago visitor last

week.

J. G. Ruhl, the secretary and treasurer of the Mitcheil
Tempered Copper company of Corry, Pa., has suffered

a severe bereavement in the loss of his wife—a devoted
companion for many years. His friends extend respect-

ful sympathy.

The following- named out-of-town visitors in New York
registered at the headquarters of the National Electric

Light association, 136 Liberty street, last week: A. J.

Simmons, Boston, Mass.; E. O. Wagmore, Dayton, O.;

N. J. Mitchell, Philadelphia, Pa.; F. M. Law, Phila-

delphia, Pa.

The Electrical Bureau of the National Board of Fire
Underwriters announces the addition to the field force of

Theodore Varney, who is a graduate in electrical en-

gineering of the Massachusetts Institute of Technology,
and who has had several years' practical experience in

different lines of electrical work.

L. E. McGann, who has been appointed commissioner
of public works of Chicago by Mayor Harrison, was the

moving spirit in the formation oE tbe Chicago General
Street Railway company, and became president of that

corporation. Mr. McGann has had considerable ex-

perience in public life. Under the Cregier administra-

tion he occupied a responsible position in the public

works department, and later served two terms in Con-
gress.

Frank Stevens, superintendent of the Electric Protec-

tion company of 142S Filbert street, Philadelphia, who
has for several years been a councilman of that city, has
recently been appointed upon the police and prison and
electrical committees. The latter will probably have
important work during the coming year, according to

present indications. Mr. Stevens is a first-class electri-

cian, and has been identified with the business for 20
years, starting with Prof. Edward Weston of the old

United States company, in Newark.

The last appointment made by Mayor Swift of Chi-

cago was that of John R. Bensley, to succeed Benjamin

J.
Rosenthal on the board of education. Mr. Bensley

was formerly president of the board of trustees of the

town of Hyde Park and served in that capacity for two
years before it was annexed to Chicago. He is now
president of the Hyde Park Electric Light & Power
company of Chicago, and is an ex-president of the Board
of Trade. He came to Chicago in 1853 from Erie
county, New York, and lives at Ellis and Oakwood ave^

nues.

Mrs. Robert C. Clowry, for 32 years the life-compan-
ion of Col. Clowry of Chicago, the vice-president and
general manager of the Western Union Telegraph com-
pany, died in Lincoln, Neb., on April 18 th. Mrs. Clowry
was visiting in Lincoln with her mother, and was pros-

trated with what proved her fatal illness on Wednesday
of last week. The funeral took place from her mother's
residence in Omaha. Mrs. dowry's maiden name was
Caroline A. Estabrook. She was the only daughter of

Experience Estabrook, who was at one time attorney-

general of Wisconsin, and was born at Geneva Lake,
Wis., October 23, 1845. She was a prominent member
of the Woman's Club of Chicago, and was especially

noted for her musical accomplishments. She was a
sweet singer and a composer of note, some of her earlier

productions achieving extraordinary popularity. Her
death is a severe affliction to CoL Clowry, who is assured
of the earnest sympathy of a multitude of friends at

home and abroad.

ELECTRIC LIGHTING.
W. A. MacWilliaros, Walter French and Cromwell

Gibbons of St. Augustine, Fla., have applied to the City
Council for a franchise for electric light plant.

The Garfield Electric Lighting company has secured
the passage of an ordinance giving it a franchise to con-
struct and maintain an electrical plant in the Twelfth
ward, Chicago. The ordinance provides that all wires
be placed underground and that the city shall have five

per cent, of the gross receipts. At the end of 25 years
the city can purchase the entire plant.

Observers at Giege de Avila announce the arrival
there of the electric plant which Captain-General
Weyler ordered from the United States for the central
or old trocha that runs from Jucaro to Moron. The
troops, under General Arolas, have been stringing the
wires. The object of the lights is, of course, to pre-
vent the crossing of the trocha by the enemy at night.

Application has been made for a charter for the Peo-
ple's Electric Light company, with a capital stock of
£100,000 and purpose of erecting and operating a plant
to supply light and power in Columbia, S. C. The in-
corporators of the company are Aretas Blood of Man-

ELECTRIC RAILWAYS.
Albert G. Wheeler, who is prominently identified with

the Chicago General Electric railway enterprise, is re-

ported to have said that the company will have a section
of road ready for operation by December.

The Chicago City Railway company is cast-welding
the joints in the tracks of its Forty-seventh street line.

This line is six miles long and is the most important
cross-town route in the company's network of-lines on
the South Side.

The Burlington, Iowa, street railway property has
been sold at public auction to a syndicate of Boston cap-
italists, including Edwin G. Mclnnis and E.

J. K. Noyes,
Jr., for $50,000. It is stated by the new owners that
they will expend $100,000 in improvements this season,
including an extension of the line to West Burlington,
three miles.

Enough money has been subscribed by the people of

the vicinity of Myersville, Frederick county, Md., to

build an electric road from that place to the top of

South Mountain. Reno S. Harp, one of the promoters
of the scheme to build an electric road from Hagers-
town to Middletown, via Myersville, says that if the
Frederick county people will not subscribe sufficient

funds to build the road from Myersville to Middletown,
at present the western terminus of the Frederick elec-

tric road, Hagerstown capital will be used to complete
the project.

By a settlement of the difference between Receiver
McKeon of the Illinois National Bank and Farson,
Leach & Co., in relation to the Calumet Electric rail-

road securities, the bank is given title to all the bonds
and stock of the road which it held as collateral, thereby
securing practical ownership. Farson, Leach & Co. ob-
tain an interest of 10 per cent, in the property and John
Farson -will continue to give his former attention to its

affairs. Attorney Duncan said that the matter is prac-
tically settled. "The bank gets the railroad," he states,

"and Farson, Leach & Co. are released from all liabil-

ity."

The report of the operation of the Metropolitan Ele-
vated railroad in the month of March, filed last week by
Receiver Dickinson, makes a more favorable showing
than the first statement. The average daily traffic last

month was 47,811, and the gross earnings $76,408.
Operating expenses amounted to 49.3 per cent, of the
total income, making the net earnings for the month
$38,759. On this basis the annual net earnings approxi-
mate $465,000, which is only $35,000 less than the full

interest requirement. The Metropolitan road has been
connected with the loop, and it is said that its cars will

be run over the loop line in May. The officers of the
Metropolitan "L" are confident that the traffic will be
materially increased by the operation of the loop, prob-
ably to the extent of 20,000 passengers a day, which, it

appears, would give the company an income sufficient to

pay full interest on $10,000,000 of bonds and still leave a
surplus of nearly $50,000, due allowance being made for

the loop rental and estimating operating expenses at 50
per cent. The cash on hand at the end of the month
was $97,878, an increase of $38,663, representing the

net earnings for March above all expenditures. The
first report, which covered the interval between the ap-
pointment of the receiver January 20th, and the close of

February, showed an average daily traffic of 44,436.

TELEPHONE.
In the controversy over the telephone at Stoughton,

Mass., J.
D. Leatherbee made an interesting speech in

which he referred to the progress of telephony in Stock-
holm, Sweden, showing the advantages to be derived
from competition in this line. The Stockholm exchange
has already been described in this journal.

The Western Telephone Construction company of

Chicago recently scored another victory over the Bell
company by its defeat of the Western Electric company
in the suit brought by the Western Electric company
against the Western Telephone Construction company
for alleged infringement of the famous Roosevelt patent,

No. 215,837. For many years back, the Roosevelt
patent has been considered the fundamental automatic
telephone switch patent, and so broad and sweeping
were its claims that it was supposed to cover every con-
ceivable form of switches for changing from the calling

to the talking circuits, and vice versa, by the mere act

of taking the receiver from or replacing it on its point
of support. So much faith did the Bell authorities have
in the strength of this patent that they are said to have
paid Roosevelt and his heirs a royalty of ten cents
on every hook switch manufactured by that company
during the life of the patent, and these royalties

amounted in all to over $30,000. The devices used by
the Western Telephone Construction company which
were claimed by the complainants to infringe the Roose-
velt patent were not only the old form of semi-manual
switch, where the hook had to be pulled down after

hanging the receiver upon it, but also on the automatic
form of hook switch, similar to that which the company
is now turning out, where the only movement necessary
to operate it, is to remove the receiver from or replace
it on the book. Judge Grosscup. in his decision, refers

to the previous art which disclosed means for cutting the
telephone and call bell, alternately, in circuit, by means
of a switch operated manually. This decision, although
it does not now affect the general public directly (the
patent having expired by natural limitation) is very
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significant. It and the decision on the Watson switch
hook patent, as handed down by Judge Showalter of the

same court (Western Electrician, February 20, 1S97,)

show the attitude that the courts are quite likely to take
in the consideration of the broad patents for auxiliary

telephone apparatus owned by the Bell company; and
they also show that the public has long been suffering

needlessly at the hands of the great monopoly. The
case was tried by Barton & Brown for the complainant
and by Stanley S. Stout for the defendant. The judge
held that the Roosevelt patent covered purely an auto-
matic switch; one which acted without the volition of

the operator, and that it did not cover any switch
which required any manual operation at all, or required
the removal or replacing of the telephone from its point
of support.

MISCELLANEOUS.
Lehigh University's course in electrical engineering,

under the direction of Dr. Alexander Macfarlane, is ex-

ceptionally complete. A pamphlet giving the schedule
of the course and list of studies may be had by applica-

tion to the authorities of the institution at South Bethle-

hem, Pa.

The Amsterdam, N. Y., Electric Light, Heat & Power
company of Brooklyn was incorporated April 12th, with

a capital of $500,000. The company will operate in

Brooklyn and other places. The directors are Frank
G. Writer, Edward J. Prest of New York city and
Henry Heale of Brooklyn.

The Rose Polytechnic Institute of Terre Haute, Ind.,

has a well equipped department of electrical engineering
in charge of Professors Gray, Wagner, Kendrick and
Place. The fifteenth annual catalogue of the school,

recently issued, gives an outline of the course of study
and the plan of instruction.

The committee on science and the arts of the Franklin
Institute of Philadelphia awarded the John Scott legacy

premium and medal to Morris & Salom, representing

the Electric Carriage & Wagon company, for the elec-

trically-driven carriage developed by them. The Elec-

tric Carriage & Wagon company is now operating a
number of these carriages in New York.

The Trenton Sc Mohawk Valley Power company of

Utica, N. Y., was incorporated April, 12th, with a capi-

tal of S500, 000. The company is to generate and use

electricity for producing light, heat and power. The
directors are Angelo W. Myers, Richard A. Cunning-
ham, Edward J. Slattery, William A. Chipman of New
York city and William Pierrepont White of Utica.

The Supreme Court of the United States denied, on
April 1 2th, the petition for a writ of certiorari in the

case of the American Bell Telephone company against

the Western Union Telegraph company, to compel the

Circuit Court of Appeals for the first circuit to certify

the case to the Supreme Court. The case involves the

question of royalties claimed from the Bell company by
the Western Union company, and was originally

brought in the Circuit Court for the District of Massa-
chusetts to secure an accounting of these royalties. It

is understood that about $5,000,000 is involved. After

instituting the suit the Western Union sought to have it

dismissed, and after it was dismissed the Bell company
appealed to the Circuit Court of Appeals, when the de-

cision of the Circuit Court was reversed The Western
Union company sought to have the case reviewed by the

Supreme Court, but the opinion now rendered denies

this petition. This has the effect of taking the case

back to the Circuit Court for further proceedings, in

accordance with the decision of the Circuit Court of

Appeals. The case is known as the "Stock Ticker"
case.

On Saturday, April 17th, E. G. Acbeson, president of

the Carborundum company of Niagara Falls, and the dis-

coverer of the new abrasive which has won such popu-
larity, sailed for Germany to establish a plant for the

manufacture of carborundum in that country. He was
accompanied by James Hippie, who has been associated

with Mr, Acheson for several years, and is thoroughly

familiar with the process of making carborundum.
When he sailed Mr. Acheson expressed the opinion that

they would be absent at least three months. It is ex-

pected that the plant in Germany will be about the size

of the plant now in operation at Niagara Falls, which
now consumes 1,000 horse power. The idea of erecting

the plant in Germany is to protect the German patents,

and Mr. Acheson could not say whether they would
simply make the carborundum, or whether they would
also manufacture wheels and the various other articles

made from the abrasive, but he expressed the belief that

they would sell the carborundum to others who would
manufacture the several articles. The law in England
is not so stringent, and it is to supply the English

market, as well as the increasing American demand,
that the Niagara Falls factory is to be enlarged. The
Niagara Falls plant has been a great success, and on
May 17th, or thereabouts, the Canadian plant will be in

operation at Niagara Falls, Ont.

TRADE NEWS.
The Farr Telephone & Construction Supply com-

pany, 342 Dearborn street, Chicago, has just placed in

the printer's hands what is said to be the most complete
catalogue of telephones and telephone supplies ever

issued. The catalogue will not only contain prices of

telephones, etc., but it will include valuable and import-

ant information for those about to install telephone ex-

changes, and for linemen, construction men and others

interested in telephony. The Farr company expects to

be able to deliver these catalogues (free on request)
about May 1st, and all who are interested should secure
a copy.

The Chicago Fuse Wire Manufacturing company
of 153 Lake street, Chicago, has been notified by J. W.
Braid, chief of the department of electricity, that its fuse
wire and links have been decided on for exclusive use in

connection with the electric installation in the grounds
and buildings of the Tennessee Centennial Exposition
at Nashville. Mr. Braid says; "I find your goods very
accurate and to be always uniform as to carrying capac-
ity and fusing point."

,E. Ward Wilkins of the Partrick & Carter company
of Philadelphia completed in March the 25th year of his

business, connection with this old established house.
There nre but few men who have such a long record in

the electrical business. The company has kept pace
with the rapid growth of the electrical business, and to-

day its large establishment is filled with everything that

the average purchaser would inquire for, and there is

nothing listed in its large catalogue that is not carried in

stock; this secures for the purchaser a quick delivery of

the goods. Mr. Wilkins has recently returned from an
extended trip through the West, and reports that it is

the equal, in results, of any which he has ever made.

The Northern Electrical Manufacturing company of

Madison, Wis.^has just opened Chicago headquarters
at 1602 Monadnock block, Chicago. This office is in

charge of A. W. Paine, a bright young engineer who
has had several years' experience in this city, and is

well and favorably known among electrical construction
men. He is a hustler, not afraid of work, and will not
misrepresent his goods for the purpose of making a sale.

The business of the Northern Electrical Manufacturing
company has, it is said, more than quadrupled within
the last six months. The company is daily increasing

shop forces and extending agencies. Its small, compact,
invertible motors are becoming popular in machine shop
practice, especially for direct-connected work. The
Northern company has also recently perfected a line of

direct-current generators up to 100 horse power.

The Missouri Telephone Manufacturing company of

917 Market street, St. Louis, has chosen
J. D. Perry

Lewis president. President Lewis is an experienced
electrician, and one that the company believes to be
thoroughly competent to fill the high office which he
now holds in the concern. The business under the new
management will be continued under the same lines as

it has been heretofore. The Missouri Telephone Manu-
facturing company has always been looked upon as one
of the rising telephone manufacturing interests nol only
in the West, but throughout this country. Starting in

an exceedingly modest way, it has in a very short time
built up a business that its originators can well be
proud of. With Manager of Sales Coit, too, in charge
of the disposition of the company's product, it is most
reasonable to presume that the Missouri company will

introduce its instruments into every state in the Union.

" The Central Electric company, with its usual prompt-
ness in presenting information relative to good and sea-

sonable devices, is out with its annual fan motor cata-

logue. It is a handsome little book, bound in olive

green and an elegantly embossed cover, and presents
' 'Cold Facts Abou t Cooling Apparatus for Hot
Weather." Without going into details relative to the

various makes of apparatus listed, it may be said that

the Central Electric company's experience in the hand-
ling of fan motors and ventilating devices enables it to

select from the numerous makes and types such as pos-

sess the elements of economy and stability. It is per-
haps needless to say that the Lundell apparatus is ac-

corded a very prominent place in this book. This and
other types of motors would seem to demonstrate the
claim that the company "has motors of all kinds for all

circuits." Those interested in fan motors should not be
without this interesting piece of fan motor literature.

The Commercial Electric company of Indianapolis,

Ind., which is so well known among the electrical trade

as manufacturer of electric light and power machinery,
has opened an office in Chicago, which is in charge of

Frank 1_. Strong. Mr. Strong is well known in Chi-
cago., having been engaged in the manufacture and in-

stallation of steam, refrigerating and electric power out-

fits Tor many years. He also has an excellent reputation

in insurance circles throughout the country, having been
selected by some of the leading companies to act as ap-

praiser on many important occasions. This wide expe-
rience enables Mr. Strong to actively push the interests

of the Commercial company, and as he has the reputation

of being an exceptionally energetic man, it is confidently

expected that the business of the Commercial company
will be greatly increased in the section covered by the

Chicago office. The company has made great strides in

perfecting its system, and to day it claims that its is

without a peer. The Chicago office is located at 1202
Fisher building.

Aa important change in the electrical business has
been brought about by the consolidation of the National
Conduit & Cable company with the International Under-
ground Cable company. The main ofifice of the com-
pany is located in the Times building, New York. The
consolidation was made advisable by the rapid increase

in both branches of the business, which was under the

control of men who held stock in each company. The
National Conduit & Cable company is now the sole

owner of the two former companies' patents for the

manufacture of insulated wires and cables for telephone,

telegraph, electric light and power service, and also for

wrought iron cement-lined tubes for electric subways.
It will make complete subway installations in any sec-

tion of the United States. Because of the rapid growth
of the business it has been found necessary to locate a
factory in St. Louis. This plant will be ready for oper-
ation by May 1st, with a capacity of 20,000 feet of con-
duit per day, and the office will be at 620 Chestnut
street. At a meeting recently held the following-named
officers were elected: President, Edward S. Perot; vice-
president, C. Gallagher; treasuer, James P. McQuaid;
secretary, George

J. Jackson. Mr. McQuaid will" have
the general management of the company's affairs, and,
without question, past successes will be repeated. He
reports that orders are already placed for 3,000,000 feet
of conduit and over $500,000 worth of cable.

BUSINESS.
The Yale & Towne Manufacturing company, 84-S6

Chambers street, New York, has issued a little circular
descriptive of the Yale-Weston triplex chain pulley
block. These pulley blocks are said to show a remark-
able mechanical efficiency, and they are therefore rec-
ommended as being economical in time and labor.

General Manager N. B. Bubb of the Williamsport
Wooden Pipe company of Williamsport, Pa., was a
visitor to New York last week on business in connection
with his conduit. Mr. Bubb reports that his company
has been placing its large plant in condition to take care
of an increased trade for the coming season by installing
new machinery and apparatus.

The protection of electrical machinery from damage
by electrical storms is always a serious matter to the
central station manager at this season of the year. The
Electric Appliance company is reminding the trade that
it is still handling the reliable and time-tried swinging
ball lightning arrester, thousands of which have been
sold all over the United States during the last eight
years.

"Application of Paints, Varnishes and Enamels for
the Protection of Iron and Steel Structures and
Hydraulic Work," is the title given to a handsomely
illustrated volume issued by Edward Smith & Co., 45
Broadway. New York. It consists largely of papers
read before engineers by Prof. A. H. Sabin, the firm's
chemist, and many pictures of metal structures are
given.

The new descriptive catalogue issued by the Ameri-
can Impulse Wheel company of 120 and 122 Liberty
street, New York city, is an exhaustive description of
the novel apparatus of the company, treating it from all

points and in such a concise manner (profusely illus-

trated) that there is little doubt that anyone who may
desire to consider this subject wilt receive useful infor-
mation. This book can be had free upon application.

Users of rubber belting, valve disks, gaskets, hose,
packing, etc., will find the new catalogue of the Peer-
less Rubber Manufacturing company of 16 Warren
street, New York, of much value. It is claimed to be
the most complete, in the line of mechanical rubber
goods, ever offered to the trade. The frontispiece is a
portrait of John H. Deming, general superintendent,
"the inventor of 'Rainbow' packing, and the only man
who ever has madeor can make it."

The Western Electric company's fan motor has met
with such success this season, and orders for it have been
so large that it has been decided shortly to issue a new
edition of the company's very neat catalogue, devoted
exclusively to concise descriptive matter and prices rel-

ative to the Western Electric fan motor. In designing
this fan motor special attention has been given to the
following essential points: Cost, appearance, economy
of operation and durability. The Western Electric fan
motor catalogue should be in the hands of those intend-
ing to purchase the best the market affords.

The American Engine company of Bound Brook,
N. J., seems to be enjoying a boom under the manage-
ment of Frank H. Ball. Since the first of the year it

has been found necessary to increase the capacity of the
works, and now the company is installing a regular all-

night working force, so that the establishment will run
night and day hereafter. Among the recent shipments
the following are mentioned: Cincinnati Commercial
Tribune, iS kilowatt dynamo; Cliff Paper company, 50
horse power motor and 25 horse power motor; Daily
States Publishing company, 12 horse power motor;
Toledo Blade, 12 horse power motor; Cleveland Plain
Dealer, 25 kilowatt dynamo; Bridgeport Post, nine
kilowatt dynamo; Rochester Times, 12 horse power
motor; Daily and Weeky A'ezus, 25 horse power
motor; Baton Roitge Advocate, five horse power
motor; Hartford Post, 25 horse power motor; Kan-
sas Farmer, 12 horse power motor; the Register com-
pany, 15 horse power motor; Syracuse Standard,
nine kilowatt dynamo; the St. Louis Star, 50
horse power motor; Weaver Costello company, nine
kilowatt dynamo; Minneapolis Journal, 14 by 12
American-Ball engine; Pennsylvania Silk company, 10
by 10 American-Ball engine.

The Chase Construction company of Detroit, Mich.,
has just been incorporated, with an authorized capital of

$25,000. The company will devote itself to construction
and equipment of central station lighting, electric rail-

ways, steam and water works plants. It has secured a
contract to build the electric railway running between
Cleveland and Lorain, Ohio, for the Lorain & Cleve-
land Electric Railroad company, which is to be com-
pleted by June 1st. The officers of the company are
George E. Fisher, president and treasurer; O. D. Chase,
secretary and chief of the engineering department, and
E. N. Chase, vice-president and superintendent of
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construction. The active men in the company are pioneers

in the electrical business; O. D. Chase, whose name the

company bears, was electrician and superintendent of the

Commercial Electric Engineering company, and George
E. Fisher was its business manager. During the term

of the Commercial company's existence it installed

56 central station lighting plants and 167 isolated plants,

in addition to a large volume of other electrical work.

The Chase Construction company has secured the serv-

ices of E. F. Mann as superintendent of railway con-

struction, a practical man of large experience in railway

work, having superintended the construction of the im-

mense system of the Detroit Electric Railway company,
Niagara Falls, Toronto and a number of the Cleveland

roads, covering a period of 12 years. The company has

handsome offices in the new Majestic building, in De-
troit, and anticipates a very active business during the

coming season.

The Gordon-Burnham Battery company of 82, 84 and
86 West Broadway. New York, has recently undergone an
important change in its business affairs by the purchase

of F. A. Burnham's interests by A. S. Pinkham, who will

assume the general management of the company. Mr.
Burnham has also resigned from the board of directors.

Charles E. Lockwood has been elected secretary and
treasurer. He has been permanently identified with

the electrical business, being formerly with the Lord
Electric company of Boston, Mass. W. C. Banks, who

has been for several years electrician of this company,
will still be connected with its interests, and is arrang-

ing at present for an extensive laboratory to carry on
and develop "several branches of work in connection
with the Gordon-Burnham battery.- A number of im-
portant features will be brought to the notice of the

electrical trade in connection with this battery. L. C.
Breyfogle has been appointed general sales agent, be-

cause of the resignation of R. C. Gordon, who will

retain the office of vice-president of the company.
General Manager Pinkham, although only connected for

a little over a year with the Gordon-Burnham Battery
company, is perhaps as well known in this line of busi-

ness as anyone in the New York electrical trade, having
had a large business experience as superintendent of the

Standard Gas Lighting company, in charge of its Madi-
son Square district, which is the largest one in New
York city, and also in connection with the Lamson Con-
solidated Store Service company of Boston. This ex-

perience fits him for his new duties. He reports that

the Department of Agriculture at Washington has
recently sent requisition for 900 cells of No. 1 battery,

together with 650 recharges.

President H. J. Medbery of the Fiberite company,
Mechanicville, recently stated that his company had
just gotten out a new line of overhead material in malle-

able iron fittings especially adapted for service on inter-

urban high-speed roads. As is well known, this branch

of the electric railway business is rapidly extending,
and the Fiberite company recognises the importance of

being first in the field, especially in the matter of "get-

ting into line," so to speak, with what might be termed
the steam railway trade. This line of material is made
up of the regular Medbery insulation, but in malleable
iron, and is outside of the regular line of Medberry
aluminum bronze fittings. The Medberry insulation is

a composition invented by H. J.
Medbery after a long

series of careful experiments. This chemical mixture is

molded, while in a plastic state, under enormous hy-
draulic pressure into various shapes for electrical insu-

lating purposes. The Chicago agency of the Fiberite

company was placed not long ago in the hands of S. F.

B. Morse & Co., with offices in the Marquette building,

Chicago. With the agency in the hands of a man as

well known as S. F. B Morse the Fiberite company
looks for an excellent trade throughout the West, es-

pecially during the coming season. The Medbery insu-

lation is thoroughly well known, and the new line of

Medbery malleable iron fittings should meet with ready
demand. It is reported that during Mr. Medbery's
stay in Chicago two very large contracts were closed by
him. It is also of importance to state that the FiDerite

company is in a position to manufacture any special

devices that may be required. In addition to the regu-

lar line of Medbery material carried in Chicago by
Western Agent S. F. B. Morse, a full line of Medbery
switches can be found at all times

ILLUSTRATED ELECTRICAL PATENT RECORD.

580,380. Supporting Means for Electric Railway Sup-
ply Conductors. Harry P. Davis, Pittsburg, Pa.

Application filed June 10, 1896.

A support for crossover and branch conductors for elec-

tric railways, comprising a plate provided with a plurality

of radial grooves, a cap-plate, and means for clamping the
conductors between the plates.

5So,3Si. Supporting Means for Electric Railway Sup-
ply Conductors. Harry P. Davis. Pittsburg, Pa.

Application filed September 17, 1896.

A supporting device for electric railway conductors, con-
sisting of a bar having a longitudinally grooved upperedge
and a curved lower edge, and provided at one side sub-
stantially midway of its ends with a perforated ear, the
perforation in the ear and the groove in the bar being in

substantially the same horizontal plane.

580, 3S0.

580.384. Electrical Indicating Wattmeter. Thomas
Duncan. Fort Wayne, Ind. Application filed De-
cember 3, 1896.

In this wattmeter field coils are so arranged that their

magnetic axis cross each other at right angles, and the
magnetic axis of the diametric coils are out of alignment
with each other, and also with the axis of the inclosed volt

coil, and the vertically arranged volt coil is rigidly fixed
upan a horizontal shaft within the field coils, and adapted
to be actuated by the magnetic axis of the field coils.

580.42s. Electrode for Secondary Batteries. Fried-

rich W. Schneider, Triberg, Germany. Applica-
tion filed August 15, 1896.

Electrodes supported by frame consist of carriers hav-
ing a perforated top and an imperforate bottom, and an
open-top trough-shaped receptacle within the same sup-
porting the active material.

580,434. Telephone Transmitter. Alfred Stromberg
and Androv Carlson. Chicago, 111. Application
filed November 9, 1896.

In a telephone transmitter, the combination with a dia-
phragm of a sheet of wire gauze mounted upon the rear
face thereof, a sheet of wire gauze mounted opposite the
sheet of gauze upon the diaphragm, and granular car-
bon between the sheets of gauze.

5So,45i- Electro-depositiDg Device. James W. Con-
char, Dubuque, Iowa. Application filed June 22,

1S96.

The device consists of a tank containing a depositing
bath, having anode connections, a supporting metallic bar
above the bath, hooks to which the articles to be deposited
upon are suspended within the bath from the supporting
rod and bearing againsi the metallic bar. and a belt travel-
ing below the supporting rod and adapted to engage the
hooks, whereby the hooks are drawn along on the rod and
with them the articles in the bath.

530.457. Electric Hoist. James A. Lounsbury, Chi-
cago, 111. Application filed July 13, 1S96.

A motor frame of annular form having an integral exten-
sion or neck provides a bearing for a counter-shaft, and a
terminal portion providing a bearing for a sheave shaft.

5So,475. Electric Riveting Apparatus. Elihu Thom-
son, Lynn, Mass. Application filed June 14, 1889.

A transformer is employed whose secondary is a bar or
rod, and a metallic anvil secured to and supported upon
one terminal of the bar, and a metallic heading tool
mounted opposite to the anvil upon the other terminal of
the bar.

Issued April 13, i8gj.

580,490. System of Constant Current Generation and
Regulation. Thomas H. Hicks, Detroit, Mich.
Application filed November 5, 1S94.

One feature is a work-circuit having translating devices
arranged in linear series, and a movable brush-holder pro-
vided with magnetic means for movine the brush-holder in

one direction, the "magnetic means" including coils of
wire, the same being connected in multiple arc with the
work-circuit.

580,519. Circuit Controlling Apparatus. Francis M.
Brinckerhoff, Matteawan, N. Y. Application filed

March 10, 1896.

While a post at one end sustains the jaws a guide-post
and a spring, are employed tending to press the jaws to-

gether and cause them to press upon the knife.

580,523. Galvanic Battery. Ralph W. Gordon, Bos-
ton, Mass. Application filed October 1, 1894.

A negative element is secured to and dependent from the
cover, and consists of a cylindrical receptacle having per-
forated walls; a depolarizing agent is contained in the re-
ceptacle; a positive element consists of an annular plate or
cylinder of zinc surrounding the negative element, insu-
lated suspending rods or wires for the positive element se-
cured at their upper ends to the cover and extending down-
ward therefrom between the elements, and provided with
supporting portions at their lower ends for the positive
element, and an insulated conductor is connected at its

lower end with the negative element, and extends upward
between the negative element and the positive element
and through the cover of the jar, the conductor being pro-
vided with a binding-post for one terminal of the circuit,
and one of the suspending rods being provided with a
binding-post for the other terminal of the circuit.

580,557. Electric Headlight. Rennie P. Schwerin,
San Francisco, Cal. Application filed September
30, i8g6.

There is the combination of a parabolic casing having a
top opening, a lamp socket fixed in the opening, a para-
bolic mirror within the casing and separated therefrom to

form a ventilating space or channel, an incandescent lamp
fitted to the socket and passing through an opening in the
mirror, a flat-glazed front for the casing, an air-inlet into
the bottom of the casing just in front of the lower edge of
the mirror, ao air-outlet between the upper portion of the
mirror and the ventilating space, and an outlet from the
space into the open air.

NO. 380,384.

580,584. Art of Insulating Electric Conductors. Archi-
bald J. Robertson, Chicago, 111. Application filed

September 6, 1895.

The method of insulating electrical conductors consist-
ing first in hermetically inclosing an electric conductor in
a hollow conduit, and then exhausting and drying the air
in conduit.

580,598. Electric Locomotive. William S. Elliott,

Pittsburg, Pa. Application filed June 27, 1896.

An upper motor and car-supporting framework are pro-
vided, and friction driving mechanism is supported upon
the wheels; a lower framework is provided with housings,
and car-axle boxes aremounted in the housings with means
for adjusting the housings toward or from each other.

580,617. Printing Telegraph. Herman Kreusler, Krei-
scherville, N. Y. Application filed March 6, 1896.

A telegraphic transmitter, comprising a swinging arm, a
keyboard, a screw-shaft for swinging the arm, a local cir-

cuit controlled by the keyboard for controlling the arm,
the keys of the keyboard being so located as to arrest the
motion of the arm.

580,628. Insulator and Insulating Conduit or Tubing
for Electrical Purposes. Frederick G. Treharne,
Llanishen, England. Application filed October 28,

1896.

An electrical insulator consisting of silicates impreg-
nated with electrically non-conducting cement.

NO. 580,475.

580,663. Means for Controlling Electric Currents. Ed-
ward Ellicott, Chicago, 111. Application filed August
6, 1896.

Claim is made for the combination with a plurality of
electrical circuits, of rheostatic controllers respectively
connected therewith, each of the controllers consisting of
a resistance adapted to be cut into and out of the respect-
ive circuit with which the device is connected, a cylinder,
a piston moving therein connected with and controlling the
resistance, and a valve provided with ports adapted to con-
trol the flow of an actuating fluid to and from the cylinder
and admit the fluid to either side of the piston previous to
permitting the flow thereof from the opposite side of the
p

: ston, an actuating fluid under pressure, and a main valve
controlling the flow of the fluid to the several valves of the
controlling devices.

580,678. Electric Switch. Thomas H. Brady, New
Britain, Conn. Application filed January 9, 1897.

Four contact terminals, a central stem and mechanism
for imparting movements of partial rotation to the stem are"
combined with an insulating disk mounted loosely on the
stem and rotable therewith, and carrying two circuit clos-
ing plates in contact with the contact terminals.

580,734. Electric Arc Lamp. Albert C. Seibold, Mount
Vernon, N. Y. Application filed May n, 1892.

In an arc lamp, the combination of a transparent glebe,
flexible perforated disks closing the globe at top and bot-
tom and encircling the carbons to form substantially air-
tight closures, permitting a movement of the globe relative
to the carbons, and means for adjusting the globe with the
consumption of the carbons.

580,820. Electro-magnetic Locking Device. Egidius

J. M. Scheeren, Denver, Colo. Application filed

October 13, 1S96.

An arm is pivoted on the casing and inclosed thereby,
the arm being adapted to move into the path of the bolt-
withdrawing device, yokes respectively attached to the arm
extremities and carrying pole-pieces projecting beyond the
lock-casing; two distinct electro-magnets are located in
suitable proximity to these pole-pieces respectively; cir-
cuits normally open in which the magnets -respectively lie,
and suitable means, as push-buttons, for alternately and
momentarily closing the circuits.

580,836. Electric Searchlight. Rudolph M. Hunter,
Philadelphia, Pa. Application filed August 1, 1891.

A main frame, a reflector is connected to the main frame
in a searchlight by means of springs, an arc lamp having
its electrodes extending within the reflector, and median-'
ical devices for vibrating the reflector.
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Pile Driven into Cable Tunnel.
An incident in the construction of the power plant of

the Union Elevated Railroad company of Chicago

affords the subject of illustration on this page. The
power house is now in course of construction at the head

of Congress street on Market street. When excavations

were made for the foundations it was found that the

character of the soil would make it necessary to resort

to piling. The piles were driven deeply, and one of

them pierced the tunnel constructed under the Chicago

Postal Company Establishes Direct Con-
nection with Mexico.

Contracts have been signed by the Postal Telegraph-

cable company with the Mexican National and Mexican

Central railroads for 25 years, giving the Postal com-

pany a strong foothold in Mexico and a large share in the

business to and from that country. Heretofore, in send-

ing messages from Mexico to points in the United States,

it has been necessary to transmit them in a roundabout

way. They were first sent to Vera Cruz, thence by

Laredo, Mexico, and from Albuquerque, N. M., to El

Paso, Mexico, are being built, and when these are com-

pleted, which, it is expected, will be within a few months,

the line from the Mexican capital to New York will be

established. The Postal company is pushing its lines

throughout Texas in every direction, and that state will

shortly be covered as completely as the others in the

Union.

The contracts are based upon mutual interest, The
Postal has hitherto been without an inlet to Mexico

River to carry the feeder cables of the Chicago Edison

company from the Harrison street power house to the

South Side. The pile was driven through the ceiling,

which was a substantial brick structure, and protruded

into the tunnel, but fortunately did not strike the

cables. An examination revealed the fact that abso-

lutely no damage was done excepting to the ceiling of

the tunnel, as the pile was wedged in so tightly that

there was no leakage. Accordingly, it was sawed off, and

the bricks that had been disturbed replaced.

The illustration, which is a reproduction of a photo-

graph taken immediately after the accident, graphically

tells the story. The pile entered the tunnel only a few

inches from the nearest cable and within a short dis-

tance of many more, as shown in the picture.

PILE DRIVEN INTO CABLE TUNNEL.

cable to Galveston, and thence overland to their desti-

nation. Under the contracts signed on April 22d there

will be direct overland telegraphic communication be-

tween points in Mexico and Postal Telegraph stations in

the United States, including every important town and

city in the country. Messages from Europe will pass

by way of New York, over the lines of the Commercial

Cable company, thus making a complete chain of com-

munication between Mexico and Europe.

The telegraphic system controlled by the Mexican

National and Mexican Central railroads comprises more

than three thousand miles of wires, a network of com-

munication covering the whole Republic of Mexico.

Only one link in the chain is still wanting, and this will

soon be supplied. Lines from San Antonio, Texas, to

The railroads, on the other hand, while having lines

from the capital to Laredo and El Paso, where they con-

nect with the Western Union, have been practically

shut out of participation in business to and from the

United States, for the reason that the Western Union

has insisted on all its telegrams going by way of' the

Vera Cruz-Galveston cable, refusing to accept messages

from the termini of the railroads at Laredo and El Paso.

W. G. Raoul, who was instrumental in bringing

about the deal, said:

"By the Western Union's refusal to allow business to

go by the railroad lines to Laredo and El Paso, the rail-

roads have been practically shut out. I cannot say that

rates by way of Vera Cruz and Galveston have been ex-

cessive, and I believe the service has been good, but
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naturally the Postal company wants business in Mexico,

and naturally the railroad lines that were built for con-

nection with the United States would like to participate.

The new arrangement will be of great benefit to the

commerce of both countries, because the immense

mileage of the railroads will give it wider distribution."

motor cars or locomotives should also have sand boxes,

and these might be electrically operated.
We will now estimate the tractive power and the ad-

hesive power of the two-motor and four-motor equip-
ments, in comparison with those of a Chicago, Rock
Island & Pacific suburban steam locomotive.
Assume 12 coaches as the maximum train hauled by

this locomotive and seven coaches as an average train,

Requirements of High Speed and Heavy
Electric Traction. 1

By Hayward Cochrane-and E. J. Swartout.

In presenting this paper we have tried to bring out

what seem to be some of the most practical conclusions

ofthe best authorities, to condense these into practical

form, and to suggest some outlines of what we consider

to be the best results obtainable from the use of elec-

trical machinery as it is now manufactured.
William Baxter, Jr., in a series of articles in the

Electrical Ejigiyiccr of 1S96, gave data to prove that

there would be a marked economy in coal consumption
by the adoption of electric traction on roads now oper-

ated by steam. He showed that the cost of coal on
trunk-line steam railroads was about 10 per cent, of

the total operating expense: that the substitution of

electricity would reduce this item to about 4J2 per cent.

of the operating expense. If such a saving as this could

be effected on roads where the stops were few, a much
greater saving ought to be made where the stops are fre-

quent. Steam locomotives when starting trains are

working at a very low economy, whereas an electric

motor would consume energy more nearly in proportion

to the work to be done.
O. T. Crosby ("Limits of Steam and Electricity in

Transportation") states that the repair bill for electric

railway motors would not exceed 30 percent, of that for

steam locomotives. Electricity would therefore effect a

marked reduction in operating expenses over steam in

repairs alone. The elevated roads in Chicago use
motor cars equipped with two General Electric motors
of 100 horse power nominal capacity and a drawbar
pull of 2,000 pounds each at about 30 miles.per hour
with 33 inch driving wheels, or 2,700 pounds each at

about 20 miles per hour. The series-parallel method of

control is used. A few motor cars were equipped with

four 100 horse power motors and were tested with two
coaches, the loaded motor car weighing 70,000 pounds
and each coach »loaded 42,000 pounds, making a total

train weight of 154,000 pounds or 77 tons. This train,

we are informed, was run at a speed of 30 miles per hour
on a level track. The weights of cars empty were as

follows: Motor car, 60,000 pounds; coaches, 32,000

pounds. In case of the two-motor equipment, the

motor car with two coaches, which is an ordinary train,

gives a total train weight loaded of about 147,000 pounds

FIG. 3. REQUIREMENTS OF HIGH SPEED AND HEAVY
ELECTRIC TRACTION.

and speeds of 30 miles per hour; total weight of engine
and tender, 194,700 pounds; weight on drivers, 107,000
pounds; 12 coaches loaded at 58,400 pounds, 700, Soo
pounds; total train weight, 895,000 pounds, or 447-'+

tons. With a seven-coach train at 58,400 pounds each
the totalis 408, Soo pounds, plus engine and tender, 194,-

complete 301 -"4 tons, the tractive power per ton is 49.4
pounds. With an elevated railway train of two coaches
and one motor car equipped with four motors, equal to

a total weight of 77 tons, where the motor car loaded
weighs 70,000 pounds, or 35 tons, the adhesive power
is 35X450=15,700 pounds; but the tractive power of
each motor at a speed of 20 miles per hour is about
2,700 pounds, or for four motors 10, Soo pounds. The
adhesive power is therefore about 45 per cent, above the
tractive power, which is lower than for the Rock Island
suburban engine. The tractive power per ton of train is

140 pounds, or greatly in excess of that for the Rock Island
trains. For an elevated railway two-motor equipment,
assuming a loaded motor car to weigh 63,000 pounds,
with two loaded coaches each of 42,000 pounds, or a
total train weight of 147.000 pounds, or 73J2 tons, the
tractive power would be that of two motors of 100 horse
power each:=2,70o pounds drawbar pull, or 5,400
pounds. Assuming the weight of motor car on drivers
to be 35.000 pounds, we have the adhesive power equal
to 35, ooo-=-2, 000X450=7, 875 pounds, or about 45 per
cent, more than the tractive power. The tractive power
per ton of train is 73 4 pounds. For an elevated train

of one motorcar, loaded, equipped with two motors and
three loaded coaches of 42,000 pounds each, the total

train weight would be 189,000 pounds, or 94J4 tons.

The tractive power would be 5,400 pounds and the ad-
hesive power 7,875 pounds. The tractive power per
ton of train would be about 57 pounds, which is low for

a service where the stops are so frequent. The adhe-
sive and tractive power per ton of train should be much
greater for frequent stopping than for a suburban serv-
ice like that of the Rock Island road, where there are
but four or five stops in eight miles. The motors used on
suburban railways should be linked to both axles so
that the whole weight of the motor car would be effect-

ive in giving adhesive power The motors, moreover,
should be designed for a much greater weight per horse
power, and since the trucks are crowded with them as
they are now built, larger drivers, as well as slightly

longer trucks, would probably be required. If the
motors were designed with a greater weight per horse
power, they would be less likely to heat seriously when
run continuously under full load. It would be advis-
able, moreover, to have upon the motors a commutated
field winding for use in connection with the series-paral-

lel method of control, such that a greater number of safe
and fairly economical running speeds could be had in

place of the two running points of the present series-

parallel controller. Running in series may give too
slow a speed, while running in parallel may give too
fast. If, however, the motorman can have the option
of about six running speeds, it would be much easier
for him to keep on schedule time. By having heavier
motors per horse power and more running points, the
acceleration and running of trains would be accom-

«E OF RAILROAD.

Chicago, Rock Island & Pacific
St. Clair Tunnel
Chicago, Rock Island & Pacific
Cleveland. Cincinnati, Chicago Sc St. Louis. (Sclien.).

Lake Shore & Michigan Southern. (Scben.)
Baltimore & Ohio Tunnel
Burlington, Cedar Rapids & Northern. (Brooks)
Chicago & Eastern Illinois (Schen.)
Chicago & Eastern Illinois (Schen.)
Vandalta (Pittsburg)
Metropolitan Elevated (Electric). Two motors
Metropolitan Elevated (Electric). Four motors

ffis

203,000

195,000

194.700
216,000

205,133
192,000
221.000
171,000
121,000

223,400
63.000
70.000

lbs.

125,000

195,000
126,700
126,000

118,000

192,000
137,000
109,000

75,400
142,000

lbs
S3.000
195,000
107,000
83,000
90,000
192,000
ioS.ooo

95.000
61,700
127,000

35,000
70,000

lbs.

42,000

19,700
43,000
28,000

29,000
14,000

07,

.25 3

5

lbs.

78,000

68,000

90,000

r
lbs.

2S.667

40.000
40,800

37.66;S4.0O0
62,000

45,600
81,400 34,067

63%'

I0!4"X26"
22" X28"
18" X24"
9" X24"
18" X24"

iS" X26"
IS" X24"
17" X24"
20" X26"

16114
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IZ7VS

157M

lbs

20,470
36,861

16,588

19.433
18,468

18.435

15,737
I5.5I-I

26.393

lbs.

18,423

33,175
15.929
17,490
16,621

3S.SS0

16,591

14.163

13963
23.754
5.400

10.S00

025

1. 25-1
1.1-1

1. 5-1

op,

8 Wheeler
10 Wheeler
6 Coupled
8 Wheeler
lo Wheeler
5 Wheeler
10 Wheeler
6 Coupled
4 Coupled

Mogul.

Expre's
Tunnel
Sub'b'n
Expre's
Expre's
Tunnel
Tunnel
Sub'b'n
Sub'b'n

!S«

.J?
^5

o

758
1,365
614

719
684

1.440
6S2

582

574
977
200
400

100

48
56
50
56

or 7ZVz tons, assuming 10,000 pounds per car as full

load and an empty motor car as weighing 53,000 pounds.
With a maximum two-motor elevated train of one motor
car and three coaches of 42,000 pounds loaded (which isa

rush-hour train) we have a total train weight of 189,000
pounds or 94,(3 tons. We give in the table data regard-

ing some of the standard makes of steam locomotives,

also data of a B. & O. electric locomotive used in the

700 pounds, 603,500 pounds or 301*4 tons. The form-
ula used by G. F. Wilson, superintendent of motive
power for the Rock Island road, for obtaining the trac-

tive power of locomotives, is:

D=XPXS
T = pounds,

W
where D is diameter of steam cylinders in inches; P is

mean effective steam pressure, 85 per cent, of boiler

pressure; S is length of stroke in inches; W is diameter
of drivers. For the suburban engine, D=i8 inches,

P=(i6oX.8s) 136, S=24 inches, W=63 75 inches.
Substituting, we have

plished far more economically and satisfactorily than at

present. The passenger coaches and trucks need not
be any heavier than now built, and might be consider-
ably lighter. The double spring suspension of motors
should be adopted, as tending to prolong the life of
rolling stock, and of rails not cast-welded.
The third rail wherever used should be protected by

O O

T = -

iS 2Xi36X24

63-75

16,58s pounds.

FIG. I. REQUIREMENTS OF HIGH SPEED AND HEAVY
ELECTRIC TRACTION

tunnel at Baltimore, also data of the electric motorcars
on the Metropolitan elevated railroad in Chicago. The
approximate ratio of adhesive to tractive power is
given, the adhesive power being calculated on a basis of
450 pounds per ton of weight on drivers, but the steam
locomotives are supplied with sand boxes to use in case
the wheels slip, which probably increases the adhesive
power to 600 or 650 pounds per ton. The electric

Read before the Chicago Electrical association, April 2, 18.

Allowing 10 per cent, for friction losses, T=i4.92g
pounds. The adhesive power of the locomotive upon
ordinary rails must greatly exceed the tractive power,
because the rails may be wet or slippery at times. An
English rule for obtaining the adhesive power of a loco-
motive is as follows: With dry rails, allow 600 pounds
per ton of weight on drivers; with very wet rails, allow
550 pounds; with ordinary rails, 450 pounds; with misty
weather, rails greasy, 300 pounds, and with rails frosty
or snowy, 200 pounds. Assuming 450 pounds per ton,
the suburban locomotive would have an adhesive power,
A=io7, 000-1-2,000X450=24. 075 pounds, or about 61
per cent, greater than the tractive power.
Assuming that each loaded coach of a Chicago, Rock

Island & Pacific suburban train weighs 58,400 pounds,
and 12 coaches to be the largest train, the total train
weight would be, including locomotive and tender, S95,-
000 pounds, or 447,%' tons. The tractive power being
14,929 pounds, there is a tractive power per ton of
train of 33 3 pounds. For a seven-coach train weighing

FIG. 2. REQUIREMENTS OF HIGH SPEED AND HEAVY
ELECTRIC TRACTION.

guards so that trackmen would be comparatively safe
while discharging their duties. Fig. 1 shows a form of
trolley rail which we think would be better than the
present form for using with high guards. This rail could
be easily supported by insulating brackets at intervals
and would be less likely to cause lodging of snow in
winter. The top of the guards should be raised at least
five inches above the top of the rail, and there should
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be 2' 2 inches or more between the rail and either guard
at the sides. For the sake of obtaining easy-riding

trains and saving to rolling stock, it would be advisable

to cast-weld the rails together and to have expansion
joints (Fig. 2) at such intervals as mightbe found neces-

sary to prevent too great a movement of rails at the

joints. At the take-up joints b the rails could be
specially designed, with each half equal in cross-section

to the main cross-section of the standard form, there

being no web, but the width at the top being retained

down to the foot of the rail, with guides ^^at ihe sides

to keep the rails in place.

The motorman's cab should be arranged as follows:

His seat should be from four to six feet back from the

front window (this distance being easier for his eyes)

and at the right-hand side of the cab. A sliding window
should be placed by his seat to enable him to look out

easily upon the track or the train whenever necessary.

The painting of the cab should be dark so as to relieve

the motorman's eyes from all glare. The controller

should be operated by a horizontal lever (Fig. 3) in-

stead of a crank, the lever being arranged with a dog
engaging in notches which give the required speed

combinations.
In Figs. 6 and 7 are shown a Pullman, motor car. rep-

resenting a leading type of such apparatus for high-speed

work. It will be noticed that the windows are designed

so as to make the car convertible to meet the require-

ments of the season.

The arrangement of partitions should be about as

shown on the plan of Fig. 4 for suburban and small

cross-country roads where the motor car is used for

baggage, express, mail and smoker. For a road oper-

ated by direct current, it would be a nice arrangement

to have the lights, and possibly the heaters, in each car

fed from independent groups of storage cells. In case

the train became stalled from failure of power circuit,

the lights at least could be kept on for a considerable

length of time, probably until the power circuit was put

into working condition again. By charging batteries in

series and connecting lights to groups at lower voltages

there would be greater safety in controlling them and

they would be less subject to flickering than in the case

of present manner of connecting. By having skilled

FIG. 4. REQUIREMENTS OF HIGH SPEED AND HEAVY
ELECTRIC TRACTION.

motormen a saving in energy used to accelerate trains

could be effected and the item of depreciation of rolling

stock reduced to a minimum. The speeds attained by

elevated and ordinary suburban trains is about 30 to 35
miles per hour maximum, which is doubtless high enough

for frequent stopping. For express suburban service,

however, considerably higher speeds, say of 40 to 45

miles per hour, might be advisable. For suburban

service it would seem best to use elevated or partially

elevated track in city limits, with no grade crossings, and

a third-rail trolley, but for the suburbs to have the

overhead trolley, since it would be impracticable to use

the third rail where there were street crossings at grade.

We are informed by the Walker Manufacturing com-

pany that one of its 32 ton motor cars, equipped with

four 50 horse power motors, hauled six open coaches.

each of 10 tons, at a speed of about 30 miles per hour,

the total load upon the motor car and coaches being 670

persons. An ordinary trolley with No. 00 trolley wire

was used and gave very s tisfactory working. The total

weight of empty motor car and coaches was 184,000

pounds, and assuming 150 pounds per passenger, the to-

tal load was 105,000 pounds, or a load per car of 15,000

pounds. The total train weight would therefore be

284,000 pounds or 142,^ tons. Assuming a tractive

power of 27 pounds per horse power of motors or 5,400

pounds for the four motors, the tractive power per ton

of train was 37. S pounds, or a little in excess of that for

the largest Rock Island train, while the adhesive power

was 14,400 pounds, or 166 per cent, of the tractive, or a-

trifle in excess of that for the Rock Island locomotive or

the elevated railway motor cars.

For heavy suburban service, assume a train of five

closed coaches hauled by a motor car equipped with

250 horse power nominal capacity, either four motors

of 62M horse power, one to each axle, or two motors of

125 horse power linked to pairs of axles, so as to obtain

the full adhesive weight of the motor car, all its weight

then being upon the drivers and therefore effective

weight. If closed coaches of 32.000 pounds were used,

five loaded coaches would weigh 210,000 pounds or 105

tons, but the six loaded coaches of the Walker train

weighed 103 tons, assuming one-seventh of the total

number of passengers to be in each coach. We may
therefore assume for a heavy closed-car train of five

coaches a motor car of about 35 tons or 70,000 pounds:

this, plus a load of 10,000 pounds or five tons, makes a

total train weight of 145 tons. Assuming an approxi-

mate tractive power of 27 pounds per horse power,

gives 6,750 pounds as the tractive power of the subur-
ban motor car. Assuming an average weight of motor
car of 37 tons, we have an adhesive power of 15,650
pounds or 146 per cent, of the tractive power. With a
direct current power system working at 500 or 600 volts

pressure, say 600 volts (which would probably be best
for any ordinary length of suburban road of about 15
miles, not over 20), a current of about 440 amperes
would be required for the full rated capacity oE the

motors. On starting the train, a much larger current
would be called for under ordinary conditions, a current
which would be excessive for passing through such con-
tact surface as would naturally obtain with the trolley

wheel. To obviate this difficulty, we suggest the use of

a trolley shoe substantially as shown in Fig. 5 (a and b).

FIG. 6. REQUIREMENTS OF HIGH SPEED AND HEAVY
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the shoe is shown separate at c. If this shoe were of

metal, the trolley wire shown at c and d might have a

soft steel shield rolled upon it to take the wear; or if the

shoe were made of a mixture of plumbago and carbon,

the plumbago would act as a lubricant and the ordinary

hard drawn copper trolley wire could be used. The
holder of the shoe can be made very light and provided

with arms as shown at a, which are intended to extend

only high enough at the sides to catch the trolley wire
whenever by accident the shoe might leave it. The up-

ward pressure of the shoe need be no greater than that

now employed in the case of the trolley wheel. The
shoe is designed to be about seven inches long and wide
enough to follow any ordinary curvature in the trolley

wire. The shoe holder is pivoted at right angles to the

trolley wire and rests against a half-elliptical spring s,

which allows the shoe to fit to the wire, while the angle

which the trolley pole makes with the wire may vary

considerably. The contact surface between the wire

and the shoe is so much greater than with the trolley

wheel that a much greater current can pass with no in-

crease in sparking.

For short cross-country railroads of 30 to 60 miles

length with light traffic, and for long trunk-line roads,

it would seem almost out of the question to use the di-

rect current system. The ideal for such lines would be

the alternating current complete from generating station

to car axle. At the present time, however, there seems
to be no practical method of operating such a system.

In order, therefore, to operate successfully such roads,

taking into consideration the cost of installation and
interest thereon, one of two lines of engineering should

probably be proceeded upon. In either one the use of

the alternating current at a pressure of 10,000 to 20,000

volts with step-up and step-down transformers for trans-

mission from a central generating station to sub-stations

at intervals along the line, for roads 30 to 100 miles-long,

would be used. One plan would be to place at each

sub-station static and rotary transformers which would
furnish direct current to sections of the road not over 15

miles long at a pressure of 500 to 700 volts and use a

single trolley and rail-return circuit. The other plan

would be to have the sub-stations further apart than in

1
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the former case and to install in each one a bank of

static transformers which would deliver an alternating

current of 1,000 to 2,000 volts to double or triple trolley

wires of small cross-section; then to have upon each

motor car or locomotive a rotary transformer of a ca-

pacity ample for any demand made upon the motors,

which would receive direct current from it at 500 volts

pressure. The efficiency of fully loaded static or rotary

transformers is high, and is very good at medium loads.

By using this system also, a special method of control

might be employed. In connection with series motors,

use the series-parallel commutated field method as pre-

viously herein suggested, and if greater ranges of speed

were desired it might be practicable to vary the field

strength of the generating side of the rotary transformer

by means of a rheostat. The controller lever (Fig. 3) is

shown as having a catch or dog which engages with
notches in a quadrant. Looking from "the pivot of the
lever as shown, the narrow notches at the left are for

varying the field strength of the rotary transformer
when the motors are in plain series connection. The
first wide notches are for making the changes in the
commutations of the motor field windings, the motors
still being in series. The set of narrow notches is for
varying the field strength of the rotary transformer when
the motors are connected in plain multiple. The second
set of wide notches at the right is for making the
changes in the commutations of the motor field wind-
ings, the motors being connected in multiple. In stop-
ping the train the controller could be arranged so as to

break the current over a large number of points simul-
taneously and instantaneously. By placing both static

and rotary transformers in the sub-stations, the cost of
copper for sub-feeders at 500 volts for a road of any
considerable length would be enormous; besides there
would be extra cost for attendance at sub-stations, and
in considering such an outlay the probable business to

be done by the road would have to he carefully esti-

mated. For heavy trains and very high speeds, moreover,
William Baxter, Jr., estimates that electric locomotives
should have a maximum horse power of at least 1,250.
This on a 500 volt circuit would call for more than 2,000
amperes and would necessitate an extremely heavy over-
head construction if a trolley were used. If the third-

rail system were used there should be no street cross-
ings at grade, and in countries where snow falls there
would be an endless amount of trouble at times with the
third-rail un account of drifting. By placing the rotary
transformers on the locomotives and baviDg a pressure
on the trolley lines of 1,000 to 2,000 volts, it would be
necessary to insulate specially the conductors leading
from the trolleys to rotary transformer from the frame
of the locomotive, which fact would almost prohibit the
use of the rails as one side of the circuit. The triphase
alternating system seems to be better suited to this class

of work than the single or two-phase system, because it

would save about 25 per cent, of the copper necessary for

the former system. The trolley wires and feeders could
be of comparatively small cross section, so that the over-
head construction need not be extremely heavy, though
it would of necessity be quite complicated. While the
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double and triple trolley systems would have many ob-
jectionable features, yet they seem to offer at the pres-

ent time about the best solution for the conducting sys-

tem of long-distance electric traction. In planning the

static transformer sub-stations it would be well to install

at alternate stations a duplicate or relay transformer
bank so that in case any working transformer bank be-

came disabled it could be cut out and the relay cut in

temporarily. The pole line should consist of iron pole

construction and the erecting and spacing of disiances
should follow the plan of the best street railway installa-

tion, except that specially designed double insulating

trolley wire hangers and feeder wire supports should be
used. The locomotive should be provided with an elec-

tric brake as well as an air brake for very high speed
service as an extra factor of safety; a brake similar to

that of the Sperry design might be employed.
The arrangement of the locomotive cab for a com-

bination baggage and smoking car is shown in plan view
in Fig. 4. The rotary translormer c is shown slightly

to the left of the center line of car and at the rear of the

cab opposite the motorman's seat. His seat d'\% close by a

sliding window similar to that of a steam locomotive.

The controller e is at his left and slightly to the front and
close to the rotary transformer. The air brake valvey is

in front of the motorman and close to the side of

car. The hand brake b is close to the controller at the

front and left. The air pump a is in front-and slightly to

the right of center line of car, so as to counterbalance,
with the weight of controller and rheostat frames, which
are not shown, the position of the rotary transformer.
For heavy trunk-line work an independent locomotive

should be used, in which case the rotary transformer
should be placed at the middle and the air pump and
rheostat frames disposed so as to counterbalance the

weight of the controller, which could be at one side.

By not using the rails for one side of the power system,
an electric block signal system could be employed
which would automatically stop a train in block No. 1

if block No. 2 were not clear.

Each train should be provided with a hand telephone,

and the line supplied with a metallic circuit with branch
blocks about eight to the mile, so that disabled trains

could easily get assistance from the nearest station,

using the batteries at that station for telephoning.

Terminal facilities in large cities could be supplied by
500 volt direct current on the single trolley or third-rail

system, and if tracks were partially or wholly elevated

as they should be, this plan would work very nicely.
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Electricity in Advertising.

The employment of electricity in advertising is con-

sidered by many large concerns in Chicago the most ef-

fective means of attracting attention to their establish-

ments. This is especially true of those possessing ad-

vantageous locations upon the principal thoroughfares

in the down-town retail district, where great attention is

given to window dressing. On State street, for instance,

between the river and Congress street, there is an al-

most bewildering display of electric signs, and the flood

of light that is reflected from the show windows makes

the street in front almost as light as day. But the use

of electricity for advertising purposes is not confined to

this comparatively small area, although it may be said

that in the establishments id this district more current

is used than in many good-sized towns. On many side

streets and cross-town thoroughfares, particularly on

"West Madison street and North Clark street, small

dealers make a point to have their stores brilliantly

illuminated.

Of late there has been introduced an electrically

illuminated revolving sign that bids fair to become an

important factor in this line. It is expected that with

the opening of the Union Loop for general use by the

several elevated railway lines of the city an excellent

field will be furnished for utilizing this novelty. Al-

ready a considerable demand has been made for an elec-

tric sign of this character, the first cost of which shall

be reasonable and the expense of operation not so great

as to prohibit its use by. small shopkeepers. The ac-

companying cut illustrates a transparency designed by

the Chicago Edison company to meet these special re-

quirements. The construction is simple and the opera-

tion does not entail any labor or skill. The device con-

sists of a cylinder, the frame and standards or brackets

supporting it being of wood or metal and the body com-
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posed generally of colored glass, upon which the in-

scription or design intended to attract the eye is in-

scribed. Through the center of the cylinder runs a

shaft upon which it revolves slowly. There are a num-

ber of panels which contain the signs, and these are

brought into view one after the other. Inside of the

cylinder, supported upon the shaft, is a reflector in-

tended to throw the light from the 12 incandescent lamps

which are employed upon each panel separately as the

revolving of the sign brings each in succession before

the reflector. The device is operated by a small motor,

which is connected to the shaft or axis by a compound

worm gear, which reduces the speed of the motor so that

the axis turns at the rate of about three revolutions per

minute. The sign has been used effectively for night

display in windows which are not too well illuminated,

and it also makes an attractive day-time sign. The cost

is low compared with the cost of signs in which the let-

ters are worked out in incandescent lamps, both for con-

struction and for operation, particularly the latter.

Alabama Farmers Destroy Telephone
Lines.

Until within a few months telephone lines have been
unknown in Alabama outside of cities, but recently many
towns have established telephonic connection. Some
of the ignorant farmers had heard of this, but they could
not understand how it was that a man in one place could
speak to another 100 miles away. It so happened that

about the time the long-distance telephone was run out of

Huntsville, Ala., the price of cotton depreciated several

points. The farmer is jealous of quotations of his cotton
and being unable to account for the slump in any other
way, laid it to the telephone. At first it was but a mere
suggestion, but later it became the actual belief along
the line built by the Georgia & Alabama company. So
thoroughly imbued were they with this idea that they
took the law into their own hands, and the courts have
been appealed to by the corporation to protect its lines.

On more than one occasion poles have been chopped
down and wires cut into by farmers in their belief that
they were responsible for the low price of cotton. One
line in particular, extending from Gadsden to Walnut
Grove, has been the victim of this belief at least half a
dozen times. One farmer, after breaking the wire in
two, tied o^e end to his wagon and pulled down seven
miles of it.

Telephone News from the Northwest.
[From the Minneapolis correspondent of the Western Elec-

trician. 1

The North Montana Telephone company has begun

work on an extension of its line from Sun River to

Augusta, Mont. When this is completed a line will be

strung from Choteau to Dupuyer.

The Sheboygan Manitowoc County Telephone com-

pany of Sheboygan, Wis., will connect Manitowoc

with St. Nazianz, School Hill, Louis Corners, Rock-

ville, Millhome, Mission House College, Franklin,

Rhine and Elkhart Lake.

The Twin City Telephone association has been

formed in Minneapolis by the Western Electric Tele-

phone company of Britt, Iowa, the Western Telephone

Construction company of Chicago and the Mississippi

Valley Telephone company of Keokuk, Iowa, to estab-

lish an exchange in the Twin Cities and to connect these

various companies with the Twin Cities.

The Home Telephone company of Marshall town,

Iowa, has been sued by the Kaufman Telephone Con-

struction company of Chicago for $11,000, the debt on

a contract for $9,1x5. 30 and. -interest. The officials of

the Home company say that the contract price was paid

and that the construction company had failed to carry

out its contract completely.

The Des Moines, Iowa, Council instructed the board

of public works to refuse permission to the Iowa Tele-

phone company to string its wires until it obtains a

renewal of its franchise.

.
Negotiatiations are pending between the Plainview

Telephone company of Plainview, Minn., and the

Werner & Dwelle company of Lake City, Minn., to

connect their lines by way of Wabasha.

The Central Wisconsin Telephone company of Black

River Falls, Wis., will construct a line from Black

River Falls to Blair, via Taylor, Hixton, Alma Center

and Merrillan,

The Iowa Telephone company has executed a mort-

gage for $750,000 to the Illinois Trust & Savings Bank
of Chicago. This mortgage will be recorded in 9S

counties of Iowa, in all of which the company holds

franchises.. It is understood that the money will be

used to improve the system and enlarge it.

H. L. Savarien of New Ulm, Minn., and others pro-

pose to construct a telephone line to Mankato, Minn.

Geo. G. Candee is interested in the construction of a

telephone line at Fertile, Minn. Work has been begun.

The American Telephone & Telegraph company has

been granted a right of way through Lodi, Wis.

The E. H. Martin Telephone company of Webster

City, Iowa, is extending a line to Iowa Falls.

There is considerable agitation at Iowa Falls, Iowa,

for a telephone exchange.

A telephone line from Marshfield, Wis., to Rozell-

ville. Wis., is being urged. The people of the latter

place offer a bonus of $150.

A local telephone exchange is projected at Lake Mills,

Iowa.

The Grant County Telephone company of Lancaster,

Wis., will connect with Dubuque, Iowa, this season.

Telephony and Hypnotism.
[From the Chicago Record.]

Somebody has discovered a means of hypnotizing by
telephone—a thing never dreamed of by the forefathers

of the race. Newspaper accounts of the enterprise de-

clare it to have been highly successful—as successful,

indeed, as it was astounding. It is spoken of as the

starting point of a new alliance of sciences, an alliance

which will perform wonders. Well, perhaps it may,
but, really, doesn't this seem to you to be carrying
science just a little bit too far ? If you can hypnotize by
telephone, why not just as well pickpockets, or conduct
a primary election, or cook a quick meal, or make a

suit of clothes by ear-trumpet and transmitter ? And,
if it shall turn out that one can do these things, and the
others which they suggest, will not this multiplied work
have an ill effect upon the telephone service ?

It is bad enough as it is to be told seven times in an
hour that "Main 2345 is busy; please call again." But
what will it be when the anxious caller is informed by
the girl at Central that the telephone named is at the
time engaged in the work of unloading a ton of hard coal,

or mending a punctured bicycle tire, or something of

that kind? On the whole, the more we look at it the
more it appears that it is a mistake to impose any more
work on the Chicago telephone. Anyone who* wants to

experiment in hypnotism can very easily attain his de-
sire by paying a dollar and sitting in a stuffy parlor with
a seventh daughter of a seventh daughter. Let the
'phone alone. Divorce this hypnotism alliance right
away. Return the instrument to its normal function in

mercantile life. There are limitations, and the use of a
telephone for hypnotism or doing a week's washing is

just beyond the first limitation.

Electric Power Transmission Project in

the Mohawk Valley.

By Orrin-E. Dunlaf.

In the incorporation of the Trenton & Mohawk Valley

Power company of Utica, there is good promise that

more money is to be expended in the development of

the power resources of the Empire state. The Trenton

& Mohawk Valley Power company has a capital of

$500,000, and its object is to furnish electric light and

power for the city of Utica and vicinity. The directors

of the company are: Angelo W. Myers, Richard A.

Cunningham, Edward J. Slattery and William A. Chap-

man of New York, and William Pierrepont White of

Utica.

The power that this company expects to develop is

that of the West Canada Creek at Trenton Falls. This

creek has its source in the Adirondack mountains to the

east of the villages of Trenton Falls and Prospect. Its

course is westward, passing a little to the south of the

village of Prospect, then making a turn nearly at a right

angle, flowing south to the Mohawk river, of which it is

the principal tributary, at Herkimer. A group of lakes,

known as the West Canada lakes, about 40 miles north-

east of Prospect, form the principal and most remote

source of the stream. The facts that the forests sur-

rounding the source of water supply are assured of-pres-

ervation and the locality about the points of proposed

development offers good markets for the sale of the

power product of the company are an encouraging incen-
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tive to the investment of capital in the enterprise. New
York state stands as a guardian over the Adirondack

forests, and the watershed of the proposed source of

power is of the highest portion of the Adirondack wil-

derness. Thiswatershed is about 175 miles square, and

has more than 60 lakes, having a total area of 12 square

miles. The elevation of the lowest of the lakes is about

2,300 feet above the sea level, while the lowest portion

of the watershed is about 750 feet above the streets of

Utica. In its course, as it flows from these lakes for a

distance of 40 miles, the West Canada creek receives

additional water through various tributaries. Near the

village of Prospect the creek takes a sharp turn and

flows nearly south for a distance of 2^2 miles, and on

this part of its course it has a fall of about 500 feet.

From a point known as Morgan's Mill there is a further

fall of about 250 feet, distributed along its course to the

Mohawk.

Some months ago Wallace C. Johnson of Niagara

Falls, who is thoroughly well posted on the subject of

power development, made an extended report to several

Utica men on the proposed power project, and in which

he recited many advantageous facts. It is probable that

the development of the company just organized will be

on more extended lines' than at first contemplated, and

that a higher head of water will be found available. The
power company owns the land on both sides of the river

at Trenton Falls, and it expects to be able to generate

power without the aid of storage reservoirs. The scenery

about the Falls is very romantic, and the idea of basing

an industrial boom in the pretty locality arouses a feel-

ing similar to what the Niagara development did to the

State Reservation, but when the power plant is estab-

lished it will no doubt be found as welcome as the great
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Niagara plants are to-day, and the beauty of the spot

will remain unmarred.

A project very similar to that here outlined is in prog-

ress of development at High Falls, on the East Canada
Creek, at Dolgeville, where Alfred Dolge has awarded
the contract for the necessary plant to develop 3,000

horse power, a portion of which will be electrically

transmitted to Little Falls.

Cause of Fire at Union Traction Com-
pany's Power House, Philadelphia.

The investigation of the cause of the fire at the power
house of the Union Traction company of Philadelphia

on March 3d is the subject of a report by William Mc-
Devitt to the Philadelphia Fire Underwriters' associa-

tion, which is presented in the last quarterly fire report

of the Electrical Bureau of the National Board of Fire

Underwriters:

The fire occurred about 6 p. m.; while a number of
employes were present and the plant in full operation.
During the progress of the fire inquiries as to its cause
were made of some of the employes, who stated that
they had heard that the fire was caused by a hoistiDg
chain. Early the next morning your inspector visited
the ruins and found a chain from an overhead crane
hanging in close proximity to one of the generators.
Upon examining the chain a number of
links bore evidence of an electric burn and
fusing, as also did an exposed electrical

attachment of the generator, proving that

an electrical contact had been formed in

some way between the chain and the gen-
erator. This unmistakable evidence, how-
ever, was disputed by some person not
familiar with such matters, while those
who witnessed the accident were reluctant

to give any information.
Having been furnished by the officers of

the Union Traction company with author-
ity to get all information desired, your
inspector was enabled to confirm the
theory he already held by the statement
of William Ross, an oiler, who said that at

the time of the accident he was standing
near one of the generators, and that a
hoisting chain, which was held back by
resting on a guard rail, was drawn from
its position by a moving of the crane by
employes at the other end of the room.
This caused the chain to swing down
against the fly-wheel of the engine, from
which it rebounded and struck against one
of the lead heads to which the conductors
were attached on the generator, causing a
violent flash. Another employe grasped
the dangling chain with his hand, but find-

ing it too hot, took his hat, and securing
the chain prevented it from doing further
damage. The swinging contact {the chain
being grounded) produced a short circuit

for an instant, but the machine resumed its

normal speed intact until the engine was
stopped. In the meantime molten metal
had been spattered down into the flywheel
pit, setting fire to a board partition at that

point, and at the same time igniting the in-

sulation on the conductors. Every effort

was used to extinguish the fire, but owing
to the dense smoke the attempt was unsuc-
cessful. Upon the arrival of the firemen
the same obstacle was met, preventing
access to the cellar, where the fire at that

time was confined.

The premises were divided into three buildings, sep-
arated by brick walls; the main portion, containing the

machinery, being a one-story and basement building
with a floor area of 149 by 98 feet; the boiler house be-

ing one-story high with a ground area of 170 by 81 feet,

and the office building three stories high, located at one
end of the machinery building. The roofs of the main
building, the office portion and also that of the boiler

house, were of wood covered with slag, and were con-

structed on the valley form, rising from the side walls of

each building with a battlement to a peak in the center,

with monitor skylight on each and supported by iron

trusses. The floor, which was of plank covered with
flooring boards, was badly burned about the center of

machinery room, but nearly all that portion of it along
the side walls, including that under the switchboard,
was left in good condition. The fire destroyed the en-

tire roofs of all buildings, and, with one exception, all

the generators and engines and switchboard apparatus.

(One of the large generators and engines sustaining a

water damage only is now undergoing a drying-out
process ) The boiler house sustained but little damage
beyond the destruction of the roof, the boilers being
left in good condition.

Considerable inquiry and comment has been made as

to how the interior of the roof became ignited, being at

a height of 40 feet from the floor, without any conduc-
tor to carry fire upward. This feature, it seems to your
inspector, can perhaps be accounted for by the already
heated condition of the room, caused by radiation from
the immense steam pipes traversing the cellar and first

floor, which necessitated enclosing theopen space around
the machines in the cellar with board partitions to keep
out the excessive heat—a bad feature. The fire started
on the floor at a point within three feet of the east wall,
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immediately under the square of the roof, and as the
floors and other wood-work were oil soaked, the heat
ascending was sufficient to ignite the roof at its lowest
point and follow its gradual elevation.

One of the most surprising features observed during
the fire was the rapid collapse of the iron roof trusses.
These fell in twisted form in a comparatively short time
after the fire had started, and before the roof was half
burned away, and in their descent caused considerable
wreckage of pipes and machinery, also letting the burn-
ing roof down, thus adding more fire to that partly ex-
tinguished at the floor.

The primary cause of this fire, from a grounded hoist-
ing chain causing a foreign contact, may be classed as
an accident, but the occurrence of a similar accident
(without causing fire) at another establishment of like

character, should serve as a lesson to be observed in
the future management of all such risks.

The accompanying picture, which was furnished by
the electrical bureau, shows the fusing of the lower links

of the chain and bolt heads on the generator leads.

H5

The Telephone in Law.

American Institute of Electrical Engi-
neers.

At the 115th meeting of the Institute, held at New
York on Aprilaist, apapsr was read by Dr. AC. Crehore

and Lieut. G. O. Squier on 'The Synchronograph—

A

New Methcd of Rapidly Transmitting Intelligence by

A correspondent of the New York Sun recalls an in-

teresting circumstance in support of the admission of

telephone messages as legal evidence:

The first instance of such admission was in no less
famous a case than that of Ferdinand Ward, of Grant
& Ward. This was in October, 1SS5. On October 26th
James D. Fish, then serving 10 years in Sing Sing for
wrecking the Marine National Bank, of which he had
been president, took the stand against Ward, and swore
that he had talked to Ward over a private telephone
running from the bank to Grant & Ward's private oSce,
and that Ward had instructed him what to do with two
checks, one for $71,800 on the Marine National Bank,
and one for $75,000 on the First National Bank. He
swore positively that Ward was the person with whom
he had had the conversation.
Benjamin F. Tracy and Bourke Cockran, lawyers for

Ward, protested against this testimony, declaring that
it was incompetent Justice Barrett, trial judge, de-
cided against them, however, and admitted the tele-

phone conversation as evidence.
On the following day, October 27th, Benjamin Fish,

a brother of the preceding witness, swore he had been
standing with his head within 18 inches of the telephone
at the time his brother and Ward had talked about the
checks, and that he heard Ward's voice distinctly come
over the telephone, although his brother had the re-

ceiver to his ear. The lawyers for the defense declared

CAUSE OF FIRE AT UNION TRACTION COMPANY S POWER HOUSE, PHILADELPHIA.

the Alternating Current." On account of the length of

the paper and the time occupied in its illustration by

lantern slides, the discussion was postponed until the

annual meeting, May 18th.

The same paper was read by Dr. Bedell before the

western members at a meeting held at Armour Institute

of Technology, Chicago. The meeting was well at-

tended and was presided over by A. V. Abbott. Prof.

Stine and several others participated in the discussion.

that such a statement was ridiculous, but the prosecu-
tion showed a letter that Ward had written Fish, com-
plaining about the fact that everyone in the room where
that telephone was could hear what was being said.

Ward was found guilty and was sentenced to 10 years
at Sing Sing. On appeal Justice Barrett's decision ad-
mitting the telephone message was sustained.

The New Telephone Girl.

[From Harper's Bazaar,']

She was anew girl at the central telephone exchange.
Her previous experience in this big and busy world had
been behind the counter at Chintz & Chally's. Never-
theless, she was a pleasant-spoken young lady and
amiability was written all over her nature. She had
adopted as her motto the touching sentence: "We strive

to please," and she honestly tried to live up to it. There
was a ring at the bell. She applied her ear to the instru-

ment and and asked, sweetly:
"What number, please?"

"Let me have No. 474."
"Iara sorry that No. 474 is busy now," she replied.

"You can have No. 473 or No. 475 if you wish."

The individual at the other end of the wire hung up
his receiver and used language which plainly showed
that all efforts to please do not necessarily succeed.

B. C. Keeley is putting in an electric light plant at

Randolph, Wis.

Damages for Failure to Deliver Copper.
A very important case in the Supreme Court of the

state of New York, brought by the Okonite company of

New York city against Holmes, Booth & Haydens, was

discontinued last week. Much interest had been shown
in the proceeding. The complaint set forth that in

June, 1S95, Holmes, Booth & Haydens sold to the Oko-
nite company 300,000 pounds of copper at 12% cents

per pound, and after having delivered 50,509 pounds
refused to further comply with the terms of the

contract. The Okonite company, in September, 1895,

was obliged to purchase its supply of copper elsewhere

in the open market at a price of 14 cents per pound, and

at that time began suit against the defendants for the

sum of $4,500, representing the difference between the

contract price and that for which the copper was pur-

chased. The defense denied the contract, and an order

discontinuing the suit was entered on April 21st.

It is reported that Holmes, Booth & Haydens have paid

the Okonite company about S2,Soo in settlement of this

difference.
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In support of the statement that the introduction of

the electric railway has effected a radical change in

methods and manners, in conditions and requirements,

the experience of tbe city of Washington may be cited.

The people take advantage of the improved transporta-

tion facilities to get away from the business district and

establish their homes in the outskirts where they can

have better air and better surroundings. The police

recently took a census of the District of Columbia, and
the compiled figures show that the city of Washington
has lost in population, while the suburban portion of

the District has gained considerably since 1895, when
the last police census was taken. According to the

figures obtained, theDistrict has a population of 277,483.
The average gain heretofore has been about 10,000 every

two years, but for the period between 1895 and 1897 it has
been only half that. While some of the city police pre-

cincts have increased their number of inhabitants, there

are fewer people now residing in the business sections

When Mr, Hering, in his "Digest" of current electri-

cal literature, refers to Mr. Arnold's series of articles in

the Western Electrician .as a "reprint" of the lec-

tures delivered by the author at the University of Ne-

braska, he is either ignorant of the meaniag of the word

he employs or is deliberately striving to create a false

impression. A reprint is "a second or a new impres-

sion or edition of any printed work." That does not ap-

ply -to the Arnold lectures. Moreover, considerable

new material is embodied in the articles appearing in

the Western Electrician.

Announcement of the successful termination of nego-

tiations for the extension of the lines of the Postal Tele-

graph cable company, comes from New York this week.

This should prove a valuable acquisition to the Postal

system, especially in view of the growiDg importance of

the commercial relations between this country and our

sister republic. The enterprise shown by the Mex-

ican railroads in this connection is encouraging and in-

dicates the eagerness with which every opportunity to

improve trade relations with the United States is

grasped by the men in control of the financial and com-

mercial affairs of Mexico.

Much speculation has been indulged in by those who
are interested in the outcome of the government suit

against the American Bell Telephone company to cancel

the Berliner patent. Should the decision of the court

be in favor of the telephone company, it is said that it

will at once enter actively into the telegraph field, while,

according to the same authority, the Western Union

company will be shut out from the telephone field.

The issue of the case is in some doubt, judging from its

course in the courts below, but those who imagine that

a decision in favor of the telephone company will give

tbe Bell interests a monopoly of the field of telephony

are greatly mistaken. It is safe" to say that the day of

telephone monopoly in this country has passed and that

henceforth the Bell companies will have to content

themselves with what business they can get on merit.

A curious condition of affairs at Lafayette, Ind., is

brought to our notice by a correspondent who calls

attention to an ordinance passed by the Town Council

requiring a construction company to furnish a bond for

gi.ooo before undertaking the installation of electric

bells in that town. The bond is to insure good work,

the use of good material and "conduits" in wiring for

electric doorbells and similar work, and furthermore to

guarantee the community against loss of life or damage

to property through these installations. Such regula-

tions and restrictions as those mentioned by our corre-

spondent are, of course, absurd, and it is not to be won-

dered that the presumption of the town board of Lafay-

ette is a subject of ridicule and excites contempt. It re-

quires no fine sense of humor to appreciate the absurdity

of the provision for tbe safety of the community against

the deadly effect of a current from a Laclanche cell or a

carbon battery, especially in view of the amount of the

bond required.

But there is a serious aspect to this subject which

must appear to all who are engaged in similar work. It

shows how meddlesome officials can make considerable

trouble for legitimate companies without increasing the

efficiency of the work. In this particular case there

seems to be no more reason why the contractors men-

tioned should be required to give a bond than that steam-

fitters or plumbers should be obliged to make provision

guaranteeing the community against the bursting of

water pipes or the explosion of a boiler. The ordinance

is an example of paternalism that, like many other reg-

ulations of its kind, is amusing to the general public, but

very annoying to those whom it directly affects.

The movement having for its object the establishment

of a reduced rate of fare for street railway service re-

ceived a serious setback at Indianapolis last week,

when Judge Showalterof the United States Circuit Court

decided that the three-cent fare bill passed recently by

the Legislature of Indiana was invalid, because it was

special legislation, applying only to the street railway

company of Indianapolis, and because it was in violation

of the contract created by the franchises under which

the company operated.

In the opinion the court holds that the charter can-

not, under the constitution of Indiana, be amended by
any enactment which is special to any particular street

railroad corporation or to any particular community or

locality in Indiana; that the,amendment of 1897 is con-

fined in its operation to the city of Indianapolis and to

the Citizens' Street Railroad company, and to other

street railroad corporations now or to be hereafter or-

ganized for carrying passengers over the streets of that

city; that if the scheme as proposed in the amendment
be carried into effect complainant, which is mortgagee

of the railroad property of the defendant corporation in

Indianapolis to the extent. of some §3,000,000 of bonds,

will be irremediably injured in its security; that by the

amendment of 1S97 the state of Indiana would violate

its engagement to the defendant railroad company as

expressed in the general law for the incorporation of

street railroad companies, and this in contravention of

the national constitution, which declares that no state

shall pass any "law impairing the obligation of con-

tracts." On this latter ground, as well as by renson of

the non-residence of the complainant, the controversy, it

is said, falls within the judicial power of the United

States. Accordingly, injunctions have issued restrain-

ing the enforcement of the law.

The decision is a complete victory for the street rail-

way interests, and is of special importance, as it estab-

tablishes a precedent for the settlement of many disputed

points. The result of the decision must have a good

effect in restoring confidence in street railway securities.

The Electrical Reviezv of London had occasion re-

cently to felicitate itself on the publication of its 1001st

number. It commenced publication in 1S72, "when no

other electrical paper now appearing was in existence,"

and soon developed into a semi-monthly, coming out as

a weekly 15 years ago. This quarter-century's record of

progress shows very creditable achievement, and we
extend our congratulations.

The anniversary serves, however, to direct attention

to the curious fact that America has no monopoly of the

disagreement regarding the priority of electrical journals.

But there is the difference that while in the United

States there are three claimants to ibe doubtful honor,

in England, so far as we are aware, there are only two

aspirants—the one named and our esteemed contem-

porary, the Electrician. The subject has interested

us sufficiently to induce us to collect the salient facts in

the British case in the form of the subjoined table:

Date of Issue 1

6

Name of Journal. from which Self- designation No. of
Information as to Age. Vol. —
is Obtained. H

The oldest week-
ly electrical
paper. Estab-

Electrical Review April 16, 1897. lished 1S72.

The oldest elec-
trical journal
(established as
a weekly jour-

XL. 1,012

Electrician April 16, iS'97. nal, 1861-1878). XXXVIII 987

This shows the Electrical Reviezv to be in the lead in

the showing of volumes and total number of issues; but

the Electrician, it must be admitted, is a close-second,

and, of course, it may catch up in the total numbering

by appearing at more frequent intervals than its rival,

as semi-weekly or daily, although in the number of the

volumes its case appears to be hopeless, except in the

very unlikely contingency that the Electrical Review
may discontinue publication. The dates in the claims

— 1861, 1S72 and 1S78—are confusing, and we confess

that we cannot reconcile the two statements. How, for

instance, if the Electrician were appearing as a weekly

journal from 1861 to 1878, could the Electrical Reviezv

have made its first appearance in 1872 "when," to quote

again, "no other electrical paper now appearing was in

existence"? And, going one step further, how is the

Electrical Reviezv the "oldest weekly," when the

Electrician was "established as a weekly journal"

eleven years before it commenced publication? These
are puzzling questions; but we know from the great at-

tention the subject has attracted in the case of the

American journals that it is of vast moment; and there-

fore it is well that the truth should be known. Prob-

ably there are many nice distinctions—such as the

exact time when a telegraphic paper blossomed out as a

full-fledged electrical journal, and when a monthly be-

came a weekly—that must be determined in England as

in this country before this great question can be settled

aright. As the Western Electrician has never been
anything but a weekly (unless exception is taken for a

short period when it was issued daily), and as it was
established as an electrical journal pure and simple, we
take merely an academic and dispassionate interest in

our contemporaries' contentions. Our hope is simply
to see an important scientific inquiry carried tp a satis-

factory and authoritative conclusion.
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Barrett Apparently Slated for Removal.
IE the Record, Times- Herald and Chronicle are not

entirely mistaken, John P. Barrett's malodorous career

-as superintendent of city telegraphs of Chicago is nearly

closed. All three of these important newspapers agree

that Barrett is to go. The following extracts give esti-

mates of the situation up to April 2.7th:

Prof. John P. Barrett and his methods of doing busi-

ness for the city telegraph department and electric light

plant are being investigated by Mayor Harrison. The
Brotherhood of Electrical Mechanics has demanded his

removal and presented the mayor with evidence on which
to base its charges that the veteran of the city electrical

service is unfit to hold a place of responsibility.— Chi-
cago Record, April 24th.

These city officials are slated for retirement by Mayor
Harrison, and their successors will be appointed within
a week: John P. Barrett, superintendent of city tele-

graph. [Several other names are mentioned ] For the

last week Mayor Harrison's office has been thronged
with people demanding the retirement of Superintend-
ent Barrett. Labor and trades organizations have filed

protests against bis retention, and their petitions have
been carefully considered, as have the public and pri-

vate charges brought against Superintendent Barrett's

management of the office. The most surprising thing to

the political lieutenants of Mayor Harrison was that al-

most everybody that waited upon the chief executive
regarding Superintendent Barrett insisted that he be re-

moved. One of the mayor's closest friends said yester-

day: "Why, it seems as if all the town is after this man
Barrett. I don't know what is the matter with him, bat
they are after him and demand his scalp, and you know
in times like these it is much easier to get a man's job

than to find one for him. The charges in the Record
concerning Barrett's management of the office have been
looked into, and besides that I understand that other

charge^ have been made. Before his honor the mayor
acts in the matter I suppose, of course, he will afford

Barrett an opportunity to offer a defense. He will be
treated fairly, but I believe he is certain to go."

—

Chi-

cago Record, April 27th.

John P. Barrett, city electrician, for 20 years in the

service of Chicago, is to go. Superintendent Ellicott of

the Western Supply company may be the successor of

Mr. Barrett as city electrician. Mayor Harrison sent

for Mr. Ellicott yesterday and had a conference with
him, and his selection is expected. Meanwhile the

charges against Barrett's management of his office

come pouring into the mayor from electrical supply men
and insurance agents. The charges are made so vigor-

ously that Barrett's retention seems now impossible, al-

though he has not given up hope. One of his friends

called on the mayor and denounced the opposition to

him as "carrion."' "Well," said the mayor, "it is the

healthiest lot of carrion I have seen for a long time."

—

Chicago Times-Herald, April 25 th

.

It is not expected that Mr. Barrett's declaration or

explanation will save him. The place is wanted for

someone else. It has a good salary,- some patronage
and rich perquisities to a man who might be willing to

make all out of the office that would be lawful for him
to make and not be subject to investigation.—Chicago
Times-Herald, April 26th.

The announcement made unofficially last night that

Mayor Harrison will in a few days appoint a successor

to Professor John P. Barrett, superintendent of the fire-

alarm service of the Fire Department, caused a sensation

in the city hall. It is understood that Professor Barrett

will be given the alternative of resigning or standing
trial on some of the charges that have been preferred

against him. Mayor Harrison is acting entirely on his

own responsibility in this matter, and has not consulted

Chief Swenie of the Fire Department, who, it is said, in-

dicated that he did not want to be mixed up in the affair.

There has been a decided coolness between the chief

and the professor, according to all reports, since Barrett

undertook to have his department separated from the

fire department by ordinance. The charges against the

professor in the main relate to favoritism as to certain

concerns that deal in electrical supplies needed by the

city. Professor Barrett has frequently denied these

charges and expressed a desire to meet and explain them.

The mayor will leave the selection of Professor Barrett's

successor to Chief Swenie, who will follow the merit
system that has been in vogue in the Fire Department for

20 years. It is not unlikely that David M. Hyland,
chief operator, will be promoted to be superintendent.
—Chicago Chronicle, April 27th.

X National Electric Light Association.
Atrangements have been made with the management

of the International Hotel and Cataract House, Niagara

Falls, to ta'.'e care of members and delegates of the

National Elecfiic Light association attending the twen-

tieth convention, which will begin on June Sth and last

three days. Rates range from S3 to $5 per day, Ameri-

can plan. The headquarters and convention hall will

be at the International Hotel. Floor plans of both

houses can be 'seen at headquarters of the association,

136 Liberty street, New York, where reservation of

rooms can be made.

The seventeenth quarterly statement of the Western
Electric Building & Loan association of Chicago
shows the organization to be in excellent financial con-

dition.

Design and Construction of Electric
Power Plants.

By Bion
J.

Arnold, M. S.

[Copyright, iSgj, by B. J. Arnold, Chicago.]

Part IV.

Water Supply, Purifiers, Heaters, Economizers,
Pumps, Condensers, Separators, etc.

We are now ready to trace the circulation of the water
from its source, through the boiler-feed pumps, thence
into the heaters and through the boiler, emerging as
live steam to pass through the separator, and on to the
engine, where it gives up most of its heat, producing me-
chanical notion, exhausting finally through a feed-water
heater into a condenser, from which a portion of it, in

case of a jet condenser and all of it in case of a surface
condenser, is pumped back into the boiler to be used
again. We have seen that each boiler horse power re-

quires about 30 pounds of water per hour. A boiler of

100 horse power will require about 360 gallons per hour,
which, atS 1

^ pounds per gallon, will equal nearly \ l/z
tons.

Water Supply.—The importance of taking into con-
sideration the supply of water for the boilers when se-

lecting a site for the power house is apparent. The
first consideration is that the water should be as pure as

possible. To get absolutely pure water is an impossi-
bility. The amount of impurities varies from about one-
fifth of a pound per toa of water to as much as five

pounds per ton. If water containing the latter amount
of impurities were allowed to deposit all the foreign
matter in the boiler, the result would be, in a 100 horse
power boiler working, say, 10 hours per day, an accumu-
lation of over a ton of matter in a mouth, which, if not
cared for, would seriously interfere with the operation
of the boiler.

In considering a possible source of supply it is well to

have the water examined and analyzed by an expert
chemist, who, in his report, will be able to point out the
proper course to pursue to prepare the water for use.

The impurities and foreign substances which will have
an injurious effect on the boilers and may affect its

economy in opsratioa may ba classed as follows:

f Sediment, mud, clay, etc.

1. Suspended j Insoluble mineral matter.

matter j Organic matter.
^Grease (from exhaust).

f
Bicarbonate of lime, magnesia and

2. Dissolved „- , , '.
c .-

,
;
Sulphate or lime.

j
Chloride and sulphate of magnesium

[ Carbonate of soda.

I Carbonic.

3. Acids. -I Sulphuric

( Nitric.

The methods adopted for the prevention or remedy of

the troubles caused by the various impurities in the water
are far more numerous than the troubles themselves.
Some are as good as the others are bad.

Filtration.—The first method of prevention to be con-
sidered is filtration. This method will remove a large

amount of the mechanically suspended matter carried

in the water. The commercial filters upon the market
use a great variety of substances to catch and remove
the suspended solids. Sand, gravel, charcoal, excelsior,

hay and cloth are all found useful. The main point to

be considered in selecting a filter is easy access for

cleaning the filter, for the effectiveness of any filter will

depend upon keeping it clean. Many filters are de-
signed to be self-cleaning—automatically removing and
discharging the impurities. The quantity of impurities

in a given amount of water, nature of the material to be
removed and the quantity of water to be purified by the

filter will determine its size and dictate its selection.

Whether a filter is or is not thought necessary, a strainer

of a type readily cleaned and inspected should be con-
nected to the inlets of all boiler feed-water. It will in

some cases be found advisable to admit the water first

into settling tanks, where the water, by standing, will

allow the suspended particles to settle; but even after

the visible, mechanically suspended particles have been
removed from the water, there vet remain scale-making
impurities in the water which may have a decidedly in-

jurious effect upon the life and action of the boiler.

The principal scale-producing materials are bi-

carbonate of lime and bicarbonate of magnesia.
These are salts soluble in water and are known as

unstable salts; that is, their combinations are not fixed,

so that when they are heated one particle of carbonic
acid is driven off, and they are transformed into mono-
carbonates, which are insoluble salts, and are pre-

cipitated. Hence, the largest possible surface of coke
or other filtering material should be used, in order
to take care of the large volume of precipitated matter.

The carbonic acid, when driven off, attacks sheet iron

or sheet steel. If the precipitation is made in the boiler,

this action is made evident by pitting the interior of the

shell. Carbonic acid does not attack cast-iron, however;
hence the advantage of using cast-iron for the construc-

tion of heaters and causing the precipitation to take place

in them instead of in the boiler.

Boiler Scale.—The impurities enumerated in the table

may produce one of three effects—priming, corrosion,

incrustation. Priming may be caused by organic mat-
ter in the water or by an excessive amount of carbonates.

Corrosion will result from acids, grease or dissolved car-

bonic acids. Incrustation will be the effect if there are

in the water carbonates of lime, megnesia or iron, sul-

phate of lime or chloride of magnesium. These incrus-

tations are usually known as "scale" and are very diffi-

cult to remove. If they cover the heating surface, they

reduce the efficiency to a very marked degree. It is a

common estimate that scale one-sixteenth inch thick will
reduce the efficiency nearly 10 per cent., one-fourth inch
almost 45 per cent. more, while with scale one-half to

three-fourths inch thick it will be found necessary to
burn nearly double the amount of coal to evaporate a
given amount of water.

It is possible to prevent incrustation by introducing
suitable chemicals in the feed-water before it enters the
filter or settling tanks. The object of these chemicals is

to precipitate the impurities, in which form they can be
easily removed. For instance, if lime water is intro-
duced into feed-water containing the carbonate of mag-
nesia or of lime, the carbonate of lime will be precipi-
tated and may be entrapped in the filler. The addition
of the carbonate of soda will precipitate the sulphates
of lime and magnesia. These precipitates are far less

injurious to the boiler than the hard, tenacious scale.
Often they can be removed from the heating surfaces by
what is known as "blowing off." In every boiler calcu-
lations are always made to permit this operation, during
which a certain amount of water is allowed to escape un-
der pressure from some part of the boiler, such as the
"mud drum," it being the intention to have this rush of
water carry off the impurities which have collected.
This method of precipitating the impurities by means of
chemicals, while perfectly feasible, has some practical
disadvantages, the trouble being usually that neither the
proper amount nor kind of chemicals is introduced.
There are upon the market many "boiler compounds"
whose object is to soften, loosen or dissolve the scale,

but, unless an analysis of the water is made and a com-
pound especially applicable to it is selected, the result is

often disappointing and ineffectual.

Oil is sometimes introduced into the boiler, the object
being to prevent scale, but trouble has often been caused
by an unintelligent use of an improper kind of oil. There
is no doubt that a pure grade of petroleum will have
beneficial results, but care should be taken that any oil

introduced into the boiler be free from grease or
animal fats. Grease will form a coating over the heat-
ing surface which will interfere with the cooling action
of Lhe water and consequently the plates or tubes over-
heat and weaken, Furthermore, as already mentioned,
heavy oils cause the water in the boiler to foam, result-

ing in wet steam.
Purifiers.—The most usual and by far the best way

to prevent scale is by removing the impurities which form
it by means of a steam feed-water purifier. In this de-
vice advantage is taken of the fact that the compounds
of lime, magnesia, etc., in the water become insoluble if

the water is heated to a temperature of 300 degrees
Fahrenheit, and by an apparatus designed for the pur-
pose can easily be removed from the water. Feed-water
purifiers are known as exhaust purifiers and live steam
purifiers. In the case of exhaust purifiers the water is

heated by means of the exhaust steam; consequently the
temperature which can be attained is only about 200
degrees Fahrenheit. At this temperature the carbonic
acid which holds the lime or magnesia in solution is

driven off, and in consequence these minerals are pre-
cipitated. It takes a higher temperature, however, to

affect the sulphates. This temperature is obtained, in

a live steam purifier, by using steam directly from the
boiler, by which the temperature of the feed-water is

raised to a point equal to the temperature of the steam
in the boiler. A temperature of 300 degrets Fahrehhtit
(or that of steam under a 52 pound gauge pressure) is

sufficient to precipitate ^he sulphates of lime and mag-
nesia, the two impurities which are the most objec-
tionable.

The typical live-steam purifier consists of a cylindri-

cal shell constructed sufficiently strong to safely with-

stand the boiler pressure under which it is expected to

work, in which are placed a number of shelves or pans
arranged one above the other in such a manner that the

contents of each one are delivered to the one immedi-
ately underneath it. The boiler feed-water is delivered

onto the topmost pan. The pan will soon bacome filled

and the surplus water overflow to the pan immediately
under it. In this manner a certain volume of water is

held momentarily in each pan and the precipitate is

allowed to collect on the pans. These pans are removed
and cleaned at suitable intervals. The interior of the

purifier is connected directly to the boiler, so that live

steam circulates around and over the pans and thereby
imparts to the water the temperature of the steam within
the boiler, and, as this is always over 300 degrees Fahren-
heit, precipitation of the sulphates takes place in the puri-

fier, and only the pure water enters the boiler. The live-

steam purifier is usually placed on top of the boiler, thus
allowing the water to be delivered into the boiler by
gravity. 1

In asking for bids on purifiers the following conditions

and facts should be observed:
First—The analysis of the water should be furnished-

Second—The temperature of the steam under which
the purifier is to work.
Third—The temperature of the feed-water when it

enters the purifier and the desired temperature of the

feed-water when it leaves the purifier.

Fourth—the maximum amount of feed-water that is

to be passed through the purifier in one hour.

he'ed-rvater Heaters.—It is almost self-evident that

a power station should be equipped with a feed- water
heater. If the plant is running non-condensing, fully

eight-tenths of the original heat contained in the steam
remains in it after it passes through the cylinder or cyl-

inders of the engine. This heat can be utilized by
means of feed-water heaters to raise the temperature of

1. The lecturer illustrated several types of standard purifiers,
by means of lantern slides, and explained their action. A slide
showing a pan from a purifier, before and after collecting a de-.

posit of lime, was also used.
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the water before it passes into the boiler. Every 12

degrees added to the temperature of the feed-water by
exhaust steam in this way saves about one per cent, of

fuel. It can be easily figured, then, that if the feed-

water be at an average temperature of 60 degrees Fah-

renheit, and by means of a heater its temperature be

raised to 210 degrees Fahrenheit, the saving in fuel

alone will be over 12 per cent.—a figure which is reached

in actual practice. Feed-water heaters have additional

advantages of avoiding the feeding of cold water into

the boilers, and thus the straining of the shell from sud-

den changes in temperature is prevented. The back

pressure on the engine is also somewhat reduced, owing

to the condenser action of the heater, while the raising

of the water to a temperature approaching the boiling

points results in the removal of many impurities.

Feed-water heaters are of two distinct types, known as

closed heaters and open heaters. Closed heaters consist

of a system of pipes contained in a closed vessel. The
steam circulates either through the pipes or about them,

thus imparting its heat to the water which surrounds the

pipes or is contained by them, depending upon the de-

sign of the heater. These heaters have the advantage

of keeping the water and steam separated, thus prevent-

ing the oil which is taken up by the steam in the cylin-

ders of the engine from reaching the boiler. Open
heaters consist, as a rule, of a system of open pans

placed one above another in such a manner that the

feed-water overflows from one to the other in the same
manner as in a live-steam purifier. The water is exposed

directly to the action of the steam. The oil contained

in the exhaust must be removed by an efficient oil sep-

arator before the steam reaches the water. Open heaters

have one or two advantages over the closed types. The
steam used to heat the water in an open heater is con-

densed in the operation and re-enters the boiler, thus

avoiding the use of an equivalent amount of impure feed-

water and utilizing all of the latent heat of the steam so

condensed. The facilities for purifying the water are

much better, and owing to the fact that the heater is not

operated under boiler pressure, the construction may be

lighter and of less expensive material, resulting in a low

first cost.

[Several typical forms of open and closed heaters

were shown by means of lantern slides.]

Economizers.—An economizer is another form of

boiler feed-water heater which utilizes a large portion

of the heat of the flue gases, which otherwise would be

wasted by being allowed to escape directly into the

chimney. In its latest and most improved form it pre-

sents the appearance of a huge steam radiator, consist-

ing of a bank of vertical cast-iron tubes about four

inches internal diameter and nine feet in length, hy-

draulically pressed into cast-iron headers and placed di-

rectly in the line of passage of flue gases just after they

leave the boiler setting. Through these tubes, which
are surrounded by the hot gases from the furnaces on
their way to the stack, is pumped the feed-water for the

boilers. To the water is imparted a large portion of

the heat of the flue gases, thus raising the temperature

of the feed-water.

Besides effecting a very material saving in fuel, an
economizer has the same effect as adding heating sur-

face to the boiler plant, which increases its steaming
capacity. The amount of saving which an economizer
will effect in a given station depends on the conditions

existing in that station, viz., the temperature of the

boiler feed- water, the temperature of the flue gases and
composite elements of the flue gases, on which depends
the number of heating units per cubic foot of flue gas.

In some of the best modern power stations where all

steam is condensed and where the conditions are such
that an exhaust steam pipe is used only occasionally, the

conditions are still more favorable to the use of econo-

mizers, inasmuch as, in order to prevent cold water from
entering the boilers, it is necessary to use economizers
or live-steam purifiers. Where the use of live-steam

purifiers would not result in any saving, by removing
impurities from the water, owing to local conditions,

where good water can be obtained the advantage of

economizers is apparent. Where the feed-water is bad
the use of live-steam purifiers and economizers in con-
junction is advisable, feeding the economizers from the

hot well, thence through the purifiers to the boilers.

The purifiers would in this case receive the water from
the economizer at a temperature at or about 260 degrees
Fahrenheit, and the use of live steam would only be re-

quired to make the difference between 260 degrees and
the temperature of the water at steam at the boiler pres-

sures used. In the latest condensing stations the highest
temperature of feed-water for the boilers seldom runs
above no degrees, and in case of electric railway stations
this temperature is considerably lower on account of the
variation of the load on the engine.
Assuming a station working under average conditions

of feed-water and flue-gas temperature, which will be
about 1S0 degrees Fahrenheit and 475 degrees Fahren-
heit respectively, a saving in fuel of i\ l/2 per cent.
would be gained by the use of an economizer. This
saving is based from reports of actual tests show-
ing a gain in feed of 77 degrees for every 100 degrees
reduction of flue gases. A gain, therefore, of 115 .5
degrees in feed would result from a reduction of the
gases from 475 degrees Fahrenheit to 325 degrees. De-
ductions from computation of tables of well known
steam authorities show us a theoretical gain, by raising
the feed-water from waste sources, of .0943 per cent, for
every one degree Fahrenheit added to the feed-water
with boilers carrying 120 pounds steam pressure above
the atmosphere.

In no case do we find water above 212 degrees Fahren-
heit leaving a feed-water heater unless the gain in tem-
perature is due by direct loss in fuel. An economizer will

take feed-water at 212 degrees Fahrenheit, and with flue

gases at 475 degrees Fahrenheit to 500 degrees Fahren-
heit raise the feed-water to about 300 degrees Fahren-
heit, or about the temperature of steam at 62 pounds
per square inch. It has been found, however, that in

actual practice and as the result of a number of evapor-

ative tests by reliable experts, economizers have shown
a saving of from 1.2 to 1.4 per cent, in fuel for every

io degrees rise in feed. 1 It may be safely stated, there-

fore, that with feed-water entering the economizer at an
average of 190 degrees and leaving the economizer at 272
degrees average, the actual saving in fuel will not be
less than 10 per cent.

The question of economizers and stack draught is one
that has recently had close attention. Where the gases
are above 550 degrees Fahrenheit, the reduction of flue

gases to 400 degrees will not materially affect the

draught, for the reason that stacks are usually designed
in height on the basis of gases leaving the boiler flue at

or about 400 degrees. Economizers are being success-

fully used in many instances where they have been in-

stalled as an after-consideration, and where no provis-

ion has been made in stack proportions for their use.

This would tend to show that in an ordinary station of

to-day, with gases of 500 to 550 degrees, economizers
can safely be used without increasing the stack capacity.

It has been found in recent tests that while the econ-
omizer reduced the flue gases to 400 or even as low as

350 degrees, it at the same time, by raising the feed to

300 degrees necessitated the use of less boiler power and
less fuel consumed under the boilers. Consequently the

stack has less boiler power to provide for and is able to

handle the heavier gases to good advantage.
Where the gases, however, are to be reduced below

350 degrees, even as low as 220, additional stack should
be provided for when the station is built. This can very
cheaply be done, owing to the fact of the modern method
of the use of steel stacks in place of -brick, and the cost

of 10 to 20 additional feet in height in a steel stack is

very low in proportion to the advantage gained in fuel

economy due to the use of economizers.
Where a plant is already built and economizers are

to be installed, and where no provision is made in stack
proportion, if the gases are to be reduced below 350 de-
grees a small induced-draught fan should be placed be-

tween economizer and stack to supply by mechanical
means the loss in rapidity of travel due to the very low
temperature of gases at base of stack.

[Slides and blue prints were used to show the con-
struction of the economizer, the connections of the water
supply to the boiler and the method of cleaning the

tubes by means of scrapers operated by an irdependent
motor or small engine.]
Feed Pumps take the water from the source of sup-

ply and deliver it through the heaters into the boiler.

The pump should have few parts, and be of the simplest
possible design. It should be strong in all its parts and
easily adjusted. It is imperative that the pump keep a
steady flow of water to the boiler, the amount depend-
ing upon the variations of the steam demand. If the

pump should act intermittently, the feed-water would
enter the boiler first very hot, next very cold, and the

result would be injurious straining, due to the expan-
sion and contraction.

Of independent boiler feed pumps there are two gen-
eral types—fly-wheel pumps and direct-driven pumps.
Fly-wheel pumps operate with better economy on ac
count of using steam expansively. They cannot, how-
ever, be regulated with certainty on very slow speeds
on account of their tendency to stop on dead cen-
ters. The fact that the direct-acting pump has no cen-
ters allows it to be started from any point and also

makes it possible to control the delivery according to

the demand for water. The steam is not worked ex-

pansively, however, and this results in poor economy,
but the easy control of the direct-acting type has made
it very popular with most power station designers; but
lately there is a tendency to adopt independent pumps
driven by electric motors. This type obviates many of

the disadvantages of the types just mentioned.
In piping to the boiler the connection should be made

so as to give the feed-water a motion in the same direc-

tion as the boiler circulation.

In controlling the pump it will be better to regulate

the supply of live steam rather than by placing a valve
in the suction, as the latter method will result in shocks
due to the piston suddenly encountering water. Shocks
will also result if an attempt is made to lift hot water
against the force of gravity, as the suction will cause
steam to form on account of a reduction of pressure.
In handling hot water the supply should, therefore, al-

ways gravitate toward the pump The valves in a pump
intended to handle hot water should be preferably me-
tallic or hard rubber, as the heat will soon destroy the
ordinary soft-rubber type.

It is customary to operate boiler feed pumps at a speed
of forty or fifty feet per minute, and they should never
be installed with the expectation of operating them more
than 100 feet per minute.

Operation of Pumps ~-Besides the feed pumps there
may be required in the plant a circulating pump to force
water through the condenser or heaters, and an air

1. This is about 33 per cent..higher than the theoretical saving
when calculated by the established formula for heaters. as fol-
lows :

loo(T-t)
Gain per cent. = , where

H—

t

H= Total heat of steam at boiler pressure above 0" F.
T = Temperature of feed-water after heating.
t = Temperature of feed-water before heating.
This gain over the theoretical is probably due to an increased

efficiency of the boiler, owing to its being relieved of a portion of
its work by the economizer.

pump in connection with the condenser. There are
two general methods of driving these pumps, as follows;

1. By connecting the pumps directly or indirectly to

the engine of the power plant. This can be done by
driving directly from the cross-head or piston-rod of the
engine, or by belts, shafting or gearing, or with an eleG-
tric motor deriving current from the generator operated
by the engine.

2. By operating the pump by means of independent
steam cylinders directly attached.
The first method has been used extensively in maripe

practice, and is beginning to be adopted in electric

power station work, but it is open to the objections that
it permits little choice of the location of the pumps and
that the pumps can be operated only when the main
engine is running. As a general rule the second method
will be found to be the more satisfactory one. The
main objection that can beiarged against the independ-
ently driven pump is that in the small steam cylinder
of the pump the steam is used less economically than in

the larger cylinder of the main engine. At first sight it

would seem that better economy would result by driving
the pumps directly from the main engine, and this is

undoubtedly the case with non-condensing plants. But
if the engines are condensing, then it will be a question
whether it will not be better to run the pumps independ-
ently and use the latent heat of their exhaust steam in

an open heater to raise the temperature of the boiler
feed-water.

Take, for instance, the case cf a 1,000 horse power con-
densing engine using 15 pounds of steam per horse power
hour at a boiler guage pressure of 140 pounds and feed-
water at no° Fahrenheit. The feed-water may be
heated to a temperature of 135 Fahrenheit in a closed
heater placed between the exhaust of the engine and
the condenser. The auxiliary pumps for circulating
water, air pumps and boiler feed- water, etc. , will require
about three per cent, of the total, or 30 horse power.

Total heat in steam at 140 pounds gauge=i,224-
B. T. U.

British thermal units required to evaporate one pound
of water, from 135 Fahrenheit to 140 pounds pressure
{1,224—i3 5)=i,Sog.
Water required (i,03oXi5)=i5,450 pounds.
Heat required if all pumps are operated by main en-

gine (15, 450X1, o8g)=i6, 825, 050 B. T. U.
Now assume that the pumps operate independently

and exhaust into an open heater imparting 95 per cent.
of the latent heat of the exhaust to the boiler leed-water.
Allow the pumps 40 pounds 1 of water per horse power
hour; the total water consumption is as follows:

Engine (1,000 horse power at 15 pounds). . 15,000 pounds
Pumps (30 horse power at 40 pounds) 1,200 pounds

Total r 16,200 pounds

The latent heat in the pump exhaust (1,200X966)=
1,159.200 B. T. U.; 95 per cent, of 1,159,200=991,240
B. T. U. ; 991, 240-7-16, 200=61 degrees Fahrenheit,
which is the rise in the temperature of the feed-water
due to the pump exhaust. The heat required to evapor-
ate one pound of water (1,224

—

1 35

—

6i)=i,o2SB. T. U.
The heat required if pumps are operated independently
(16, 200X1, 02S)=i6,653, 600 B. T. U.
This shows a saving of over one per cent, in favor of

the independent driven pump plan. With different con-
ditions this result will vary, but this calculation has
been introduced simply to show the method of consid-
ering the question in any particular case.

Injectors.—These well-known devices for feeding
water into the boiler by means of the steam of the
boiler itself are usually provided and piped in such a
way that they can be used independently, so that in case
of accident to the pumps or heaters the boilers can be
supplied by means of the injectors. They are cheap,
simple, compact, have no moving parts, and have the
advantage of delivering hot water to the boiler on ac-

count of utilizing the latent heat of the steam supplied
to them; but pumps operating in connection with heaters
are more economical.

Steam Separators.—Every precaution should be
taken to insure that the engine be supplied with "dry-
steam. In the first place dry steam should be generated
by the boiler under all conditions, but, failing this, pro-
vision must be made to take all the entrained water or
moisture out of the steam before it is allowed to enter
the engine cylinder. If too much water is carried with
the steam it is liable to wreck the engine. A steam sep-

arator should be placed in the live-steam pipe as near as

possible to the engine. This position will enable it to

catch all the water in the steam which may be due
either to the improper operation of the boiler or the con-
densations resulting from long or uncovered steam pipes.

There are several forms of separators. Some work upon
the principle of giving a spiral or centrifugal motion to

the water and steam, which results in the heavy water
seeking the outside of the chamber while the lighter

steam remains nearer the center, from which it is allowed
to escape. Other separators destroy the momentum ac-

quired by the liquid carried along in the current of
steam, and, by changing its direction, separate the steam
from its entrained water. An efficient steam separator
will not allow over one per cent, of water to get by it

and reach the engine cylinder. The water accumulates
in the bottom of the separator and can be removed by
means of a trap, by a drip operated by hand or by two

1. This figure is taken as the best result that may be expected
from the highest type of modern fly-wheel automatic cut-off
pumps. The majority of direct-acting pumps which work steam
full stroke {the type which is used in almost all small plants and
many large ones at present) consume from 80 to 150 pounds
of water per horse power hour, and when such pumps are use^ -

the result of this calculation shows largely in favor of the method
of driving direct from the engine.
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other means, which will be described later under the
head of piping.

Combined Separator and Receiver.—A good separa-
tor can be made out of a simple large tank or reservoir,

into which the steam enters from the side aDd leaves
from the top, the entrained water collecting in the bot-

tom, from which, by means of a suitable trap or other
device, it can be returned to the boiler. This tank may
act as a receiver as well. For instance, suppose it to

contain but six times the volume of the high pressure
cylinder and the latest cut-off of the engine be not over
one-third stroke at full load. The steam separator then
wou'd contain sufficient steam supply right at the engine
for iS strokes. Thus, in case of a sudden increase in

load, the excessive drop in the pipes due to the extra de-

mand for steam, is prevented. The vibration of the

pipes due to a suddenly varying load is also overcome.
Oil Separators.—It is always desirable to remove

from the exhaust steam the oil introduced in the live

steam on account of the lubrication required by the en-
gine cylinders; this oil may be purified and used over
again in many cases. In any event if it is allowed to re-

main in the exhaust steam it becomes objectionable;

and especially is this true where the steam passes
through condensers, open beaters or radiators, or where
the water obtained from the condensed steam is used
over again, by being pumped back into the boiler, as is

the case where a surface condenser is used. The danger
of allowing a heavy oil to accumulate in the boiler has
already been pointed out. Oil extractors or separators
are constructed upon a variety of principles. Some act

as ordinary filters and are packed with hay, straw, sand
or use cloth as a filtering medium. Other separators-
have metallic deflecting or baffling plates upon which the

oil impinges and accumulates and from which it drips

into pockets. It is important to remove the oil while it

is suspended in the wet steam, as, after condensation.
the oil seems to form an emulsion with the water, aDd
the separation of the oil then becomes extremely diffi-

cult.

Exhaust Heads.—An exhaust head is a device placed
at the end of the exhaust pipe to prevent the noise of the
exhaust becoming objectionable, and also to catch the

oil in the steam which would otherwise fall upon the
roof or upon surrounding structures. It acts upon
much the same principle as a live-steam separator, the

idea being to deflect the solid particles in the exhaust by
means of baffle plates. The oil and condensation are

caught and carried away by a drip pipe, while the steam
is allowed to escape through the enlarged area of the

exhaust head at such a reduced rate that no noise is

made. It is used only in non-condensing plants or on
the atmospheric exhaust pipes of condensing plants. In

the latter case it is used only occasionly when the con-
densers are not working.

Condensers.—The condenser is connected to the ex-

haust of the engine and maintains a vacuum by provid-

ing an air-tight apartment in which the steam is con-
densed, aDd from which the air is constantly exhausted.
There are two general types—jet condensers and surface

condensers—the classification depending on the method
in which condensation is effected.

In jet condensers the water which condenses the steam
comes in direct contact and mixes with the steam. This
water is usually termed the "injection water," or, per-

haps, only the '

'injection. " Jet condensers are the

more compact, and require less injection water than
other types, this amount of water being usually 30 to

35 times the weight of the steam condensed. The jet

condenser is also less expensive in first cost, and more
easily cleaned, but if the water of condensation is to be
used over again the injection must be pure water and
not objectionable for use in the boiler.

In surface condensers the condensation is effected by
indirect means, and the injection water does not come
in contact with the exhaust steam. This is effected by
separating the water and steam by metallic plates or

tubes, one side of which is kept cool by the circulation

of cold injection water. For better efficiency the tubes
or pipes of a surface condenser are made of brass or

copper, as these metals allow of the most rapid transfer

of heat. As the exhaust steam is not mixed at. all with
the condensing water an impure injection water may be
used, and at the same time the condensed exhaust can
be returned to the boiler and used over again. As in a
closed heater, the steam may circulate inside the pipes
with the water outside in the shell, or the arrangement
may be reversed. With the surface condenser a very poor
quality of injection water can be used, and it is for this

reason often preferable. The injection water is forced
through the surface condenser by a separate pump,
known as the circulating pump, but with either type of

condenser an air pump will always be required. It is

the function of the air pump to maintain the vacuum
created by the condensation of the exhaust steam by the

injection water. With jet condensers the air pump
handles the air, condensed steam and also the injection

water, but with surface condensers only the air and
water of condensation are removed by the pump. It

may be a single-acting pump with both types of con-
densers, and may be driven by either connecting to the
main engine or by an independent engine cylinder. As
in the case of the feed-water pump, both methods have
advantages. The independent method of driving is the

more convenient, allows better regulation and can be
run even when the main engine is not in use, thus per-

mitting a vacuum to be produced before starting up the
main engine.

[Lantern slides showing typical forms of pumps,
condensers and separators were shown.]

["Engines" come next in the consideration of the gen-
eral subject, and this forms the subject of the fifth lec-

ture.]

Orne Telephones.

Three types of the telephones manufactured by the

Orne Electric Construction company of Chicago are

shown by the accompanying illustrations. Fig. 1 repre-

sents a long-distance telephone with this company's long-

distance transmitter, mounted upon an adjustable arm
similar to a ball and socket joint, so that the transmitter

may be adjusted in any direction and also revolved to

prevent packing. The instruments are equipped with

hard-rubber receivers and a switch hook of new design,

which gives positive connections. The generator of the

magneto is wound to 10,000 ohms; the ringers can be

wound to either 250 or 1,000 ohms for multiple cir-

cuits.

Fig. 2 shows the Orne type of desk telephones.

The transmitter is of the same construction as on the

long-distance telephone; the stand is made of heavy

brass and is highly nickel-plated; the base is made of

highly polished black walnut and contains the induction

coil and binding screws for all wiring connections. Ex-

tra buttons, switches, etc., may easily be mounted on

the wooden base, so that this instrument may be used

for any system of wiring.

Fig. 3 represents an in tercommunicating instrument

equipped for 14 stations. This telephone is intended for
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FIG. I. ORNE TELEPHONES.

plants comprising less than 50 instruments, where inter-

communication is desired. Any number of pairsbf tele-

phones can communicate simultaneously withodt inter-

ference. To call another instrument, by inserting the

plug instant connection is obtained; if the desired sta-

tion is busy, a busy signal is obtained. The act of hang-

ing up the receiver automatically ejects the plug, thus

doing away with the possibility of forgetting to take the

plug out, which seems to have been the principal

trouble with intercommunicating telephones which are

not automatic. This instrument is made of highly

polished black walnut, has the long-distance transmitter

mounted on this company's arm, hard rubber receiver

and a special five ohm bell. A magneto bell may be

substituted for this bell where instruments are used on

ong lines.

Death of W. B. Somerville.

William B. Somerville, superintendent of the press

service of the Western Union Telegraph company, died

at his home in New York on April 24th. Mr. Somer-

ville was born in Toronto, April 28, 1840, and began

telegraphing at the age of 18. He served through the

war as a military telegrapher and afterward entered the

Western Union service at Louisville. He became in-

terested in the work of news-gathering by telegraph

and was connected with several of the older press asso-

ciations, resigning the position of general manager of

the National Associated Press in 1879 to assume the po-

sition he held at the time of his death. Mr. Somerville

had a wide acquaintance, especially among newspaper

men, and was well liked.

A 500- light Arc Machine in Prospect.
Prof. Sidney H. Short of Cleveland has been spend-

ing some time in Chicago. He speaks enthusiastically

of the electrical prospects of the Walker company, and
states that a line of alternating machinery (including in-

duction motors), another of multipolar arc machines and
a third of long-distance apparatus for power transmission

are about to be brought out by his company. The arc

FIG. 2. ORNE TELEPHONES.

dynamos, he says, will be built for direct connection and

slow speed, having a capacity as high as 500 arcs to a

machine. To attain this result without prohibitive voltage

in the line circuits, the 500-light machines are designed

on the multiple-circuit principle, each supplying five

100-light circuits. This keeps the pressure within 5,000

volts. The 500-light dynamo has 10 poles.

In railway work the company reports success at borne

and abroad. It is building new motors for the Lake
StreeL "L" in Chicago, these being of a special type de-

signed for elevated railway work. The Lake street

motors are to weigh S.ooo pounds each and are rated at

200 horse power. With these powerful motors—two to

a train—the speed of operation will be greatly increased.

The new generators in the Forty-ninth street plant of

the Chicago City Railway company are said to be the

largest in existence not direct-coupled to the engines.

They are of 1,170 horse power each. The Walker peo-

ple are shipping to Paris what are said to be the first

American-made electric motors to be used on the streets

of the French capital. They are also equipping (with

. FIG. 3. ORNE TELEPHONES.

motors) through the European company an interesting

electric railway in Upper Silesia. It is 40 miles long and

has 100 cars, but operates on a gauge of only 31 inches.

An order for a complete railway equipment has been re-

ceived from Japan, and electric railway machinery

made by the Walker company has also been sold in

Berlin, Portugal and Italy.
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Automatic Circuit Breaker for Light
Currents.

The automatic circuit breaker of the General Electric

company, known as form K, for heavy currents, is now

followed by one for use with smaller currents, i.e., for

ioo to 500 amperes. It is known as the form L, and, as

with form K, may be used on any potential up to 750

volts.

The deleterious effect of arcs on unprotected contact

parts destroys in a short time their usefulness, intro-

ducing a serious problem on all circuit-breaking appa-

ratus, and the greater the voltage and current the greater

the difficulty presented in handling arcs. To eliminate

the destructive effect of arcs on contacts the magnetic

blowout principle was applied, and by this a means is

provided for destroying the arc at the moment of its

formation. The addition to a switch thus equipped of a

tripping device to open the circuit as soon as a prede-

termined current flows gives an automatic circuit

breaker unsurpassed for reliability and convenience.

The form L circuit breaker is substantial in construc-

tion and compact in form, as shown by the illustration.

It is mounted on a slate base n by 12 V2 inches, and the

maximum over all measurement from the back of the

base is six inches. It can be provided with either front

or back connections. Its action is similar to that of the

(form Kj circuit breaker adopted so widely in power

stations for use with heavy currents. The current

passes through built-up leaf contacts to the tripping

coil, the armature of which actuates the trippirjg device.

- An adjustable tension spring holds the armature away
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is removed the circuit breaker cannot be closed. This

interlocking device allows feeder circuits to be kept open

at the will of a single operator, avoiding to a large extent

any accidental closing.

Although automatic in action and capable of carrying

safely the currents within their rating, and of opening

the circuits on heavy overloads and short circuits, cir-

cuit breakers should be .given a reasonable amount of

care and attention to insure satisfaction with continued

use. By regarding this injunction the life will be very

much prolonged.

AUTOMATIC CIRCUIT BREA

until sufficient current flows to overcome its pull, draw-

ing the armature to the magnet coil.

The leaf contacts are held normally against the main

contact blocks. When the tripping armature is drawn

to its magnet the main contact is released and the cir-

cuit instantly opened by the action of the main spring.

To prevent arcing at the main contact the current is

shunted through a secondary contact plug protected by

the blow-out magnet. This plug is not withdrawn until

after the leaf contacts have left the contact blocks, and

all tendency to arc, therefore, is confined to this point,

where the magnetic action prevents it from doing dam-
age. The blow-out magnet and secondary contact are

in series with each other, but are connected in multiple

with the main contact. Owing to their high resistance

practically no current flows through them until the cir-

cuit through the main contact is opened, when they take

the whole current, creating the magnetic field and ex-

tinguishing the arc independently and apart from the

main contact.

The marked rating of a circuit breaker as 100-500

indicates the lowesc current that will automatically open
the circuit and the maximum normal current carrying

capacity. The circuit breaker is set to open at any de-

sired current from its lowest rating to 50 per cent, in ex-

cess of its highest rating, by adjusting the calibrating

spring of the tripping armature. An indicator on the

adjusting stud registers with well spaced marks on a
brass scale, showing the current at which the circuit

will be opened.

The handle of the form L circuit breaker is remov-
able, but is automatically locked in place so long as the
circuit remains closed. It can be removed only when
the circuit breaker is open. Moreover, when the handle

One Explanation of the Origin of the
"Philadelphia Schedule."

[From the Chicago Record.']

A few years ago the city of Philadelphia, after a great
deal of calculation, figured out the number of hours of
bright moonlight in a year and just when this moonlight
came. Contracts for lighting the streets were made
with the proviso that not all of the street lamps need be
in use when there was bright moonlight. By following
this schedule the city was enabled to save money.
The "Philadelphia schedule" was adopted by many

cities and towns. Suppose a town to be in total dark-
ness on a rainy night. The citizens would naturally
complain. Then the president of the company which
had the contract for lighting the streets would produce
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the "Philadelphia schedule." He would show that, ac-

cording to this schedule, the moon was shining in Phila-
delphia. -and so there was no need of lighting the street

lamps.

Diplomatic Complications over Foreign
Cables.

The French embassy at Washington is actively assist

ing the French Telegraphic company in the efforts it is

making to lay a new cable from Brest, France, to Cape
Cod, Mass., to take the place of the old one laid iS years

ago. The attention of the senators has been called .to

the restrictions which a pending Senate bill will place

on the French company. This bill prohibits the landing

of new cables without the previous consent of Congress,

and it is said to be directed mainly against the French
company. The cable has been partly laid, and it is

said that the care requisite in laying a cable makes it

necessary to take advantage of the coming summer
weather in order to make the landing at Cape Cod. The
French company has submitted a protest to the Senate
committee on commerce, and a strong intimation has
been made to senators from French official sources that

if entrance to this country is denied there will be a
strong probability of retaliation by the French govern-
ment against the four American cable companies enter-

ing France.
The point is also urged that the cable line to France

KER FOR LIGHT CURRENTS.

would be of important military and strategic importance
to this country in the event of trouble between the
United States a%l Great Britain, as all other transat-

lantic cable lines pass over British territory. The
statement presented to the Senate commerce committee
points out that the French government is a friendly
republic; that 4,000 American pupils are receiving their

education free at the government schools in France;
that as France has never discriminated against Ameri-
can companies. Congress should guard against legisla-

tion "which may be considered by the French Republic
as injurious to the interests of its people."
Mr. Blaine, when secretary of state, took -decided

grounds against allowing foreign companies to land
cables in this country without permission.; In the
course of the present controversy it has been said that

if the French company attempted to land its cable at

Cape Cod the State Department would interpose force, if

necessary, to prevent the landing.

Another phase of the subject is its bearing upon a
proposed new German cable company. It is said that
the Senate bill is aimed at the German rather than the
French company, and is in some measure intended as
retaliation for the restrictions imposed on American
life insurance companies in Germany.

Keystone Portable Voltmeters.
The Keystone Electrical Instrument company of Phil-

adelphia announces that it is now prepared to offer a

complete line of portable voltmeters for combined use on

direct and alternating current.

This line of voltmeters is the result of a large number
of experiments covering several years, followed by time

tests in actual practice; therefore the company feels

that it is warranted in coming before the public with the

statement that its portable voltmeters meet more fully

than any similar line on the market the requirements of

practical use under all conditions.

In the construction of these voltmeters nothing is in-

corporated which is subject to change or deterioration, and

having been calibrated from absolute standards of volt-

age, they may be relied upon to maintain their accuracy.

The system is such that there is no magnetic lag nor any

error due to self-indactton, therefore they are independ-

ent of frequency variations on the alternating current.

They are mounted in highly, polished mahogany cases,

with key, lock and leather carrying handle. With each

instrument is included a pair of flexible leads, for which

a special compartment is provided.

Two features are incorporated which busy users will

appreciate. One is that the instruments are dead-beat

without the use of a mechanical brake, and the second is

that each instrument is provided with a switch for re-

versing the direction of the current flow through the

voltmeter when used on direct current circuits. This

KEYSTONE PORTABLE VOLTMETERS.

latter enables the user to obtain mean readings easily

and promptly, and further, by turning the switch to the

dead-point, to throw the instrument out of circuit with-

out disconnecting the leads.

These voltmeters are listed in ranges from 12 to 700

volts, single and double scales, so that all classes of

testing work are provided for.

Accumulator Traction Trials on Belgian
Railroads.

An experiment in electric traction is about to be made
on the Belgian state railway line, nine miles in length,

extending from Brussels to Tervueren. According to

L*Electricien, five large accumulator cars will be oper-
ated in addition to the present steam service. They are

to run at a speed of 18}4 miles an hour on the steepest

gradient— 1 6 per cent.—and at 31 miles an hour on
other parts of the line. Each car will be 52 !-2 feet long,

and there will be room for So passengers. There are two
motors on each car. The motors will weigh from eight

to nine tons, the cells 12 tons, the other electrical appa-
ratus one ton and the car 20 tons. Three Julien and
two Tudor batteries have been ordered, each of 264
cells. The former are designed to make three or per-
haps four journeys without recharging, the latter only
one journey. In the latter case, however, the time re-

quired for charging is limited to one hour, while for the
Julien battery six hours are required. The cells are in

24 drawers, 11 being contained in an ebonite box in each
drawer. The following-named firms are supplying mo-
tors for these trials: Jaspar of Liege, Pieper of Liege,
Schuckert of Nuremberg and Thury of Geneva. The
motors will be- compound wound. The cells will be
charged by a Willans engine and dynamo, erected on a
car drawn by an old locomotive.

Those who were interested in the problem worked out
by H. Russell Smith in his electro-magnetic elevator
(described at length in the Western Electrician of

December 19, 1896) will be glad to learn that the prin-
ciple is to be tested by practical operation on a large
scale. A vacant shaft has been secured, and a large-

sized machine, complete in all its details, will be in:

stalled. This elevator will probably be running in six

weeks,
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Electric Lighting in British Guiana. 1

By Samuel Vyle.

Georgetown, British Guiana, has always been fairly

up-to date in taking advantage of new enterprises calcu-

lated to be of benefit to its inhabitants. Thus in 1S70
the gas company was established, and seven years later

the tramways commenced running. Telegrams with
free addresses were reduced to sixpence long before the

mother country-was so benefited; and since 1S90 a day
and night telephone service has been provided for the

low sum of 50s. a year. The town also enjoys a half-

penny letter rate within its municipal boundaries, a
boon yet to be conferred on the cities and towns of

England.
As an evidence of the enterprise of the sugar planters

of the colony, it is a fact that a number of electric light-

ing plants had been imported and erected on sugar
estates before anything practical was done in George-
town, its capital. It is true, however, there had been
much talk and considerable correspondence with Eng-
lish and American firms up to 1889; and the Town
Council, when renewing the street lighting contract

with the gas company, insisted upon inserting a clause

reserving to itself the right to experiment with 50 lamps
if they so desired. Nothing, however, was done till

April, 1S90, when Jacob Conrad, a town councillor and
merchant of standing, formed and registered the British

Guiana Electric Lighting & Power company, limited.

Being elected chairman, he practically became its man-
ager and financier, and as such he ordered from the

Thomson-Houston Electric company of the United
States an experimental plant sufficient to illustrate both
arc and incandescent lighting, requesting that a com-
petent electrical erjgineer be sent to erect and work the

same.
In the summer following William Rutherford, a

young Scotchman, who had gone to America and been
trained in the Thomson-Houston workshops, arrived

in Demerara with the necessary plant, which comprised
a Mcintosh & Seymour fast-speed 20 horsepower steam
engine with suitable boiler, a direct current dynamo for

nine 1,200 candle power arc lamps, and an incandescent

machine for 100 sixteen candle power lamps.

Whilst a site for the station was being sought after,

negotiations were opened with the Town Council, which
resulted in an agreement to light the area occupied by

50 gas lamps in a central part of the town. Having se-

cured a suitable piece of land near the railway goods
depot, building operations were commenced. The ma-
terial used was wood upon brick foundations, and, under
the energetic supervision of Mr. Conrad, the work
speedily progressed, until an imposing structure pro-

claimed the future home of the electric light. The
buildiDg was spacious enough to contain the experi-

mental plant, with ample room for the early additions

hoped for. The upper floor was devoted to stores of

various kinds, and a couple of rooms was furnished by
the company for the use of the electrical engineer.

Concurrent with the laying down of the steam and
electrical plant within the building, Mr. Rutherford also

commenced and carried on the outdoor work, permission

having been obtained to erect poles and run overhead

wires. The latter were insulated in the usual way

—

more as a concession to public opinion than of great in-

sulating value. The poles were of colony wood, averag-

ing 30 feet in height, but rising to 35 feet where roads

were crossed, and placed 40 yards apart. The cross

arms were of large scantling, and instead of being bolted to

the poles, as is the English rule, were secured by two
large iron spikes. The insulators used, with the excep-

tion of a few Bennett porcelain, were of green glass

(screwed to wooden pins), the kind so largely used in

America, and not to be compared for insulating proper-

ties to the white double-shed porcelain, used on all the

government telegraph and telephone lines of the Colony.

But being part of the "equipment" sent from America
they were used, and not only so, but orders for them
were repeated in all subsequent extensions, with the ex-

ception that.iron took the place of wood for the pins,

which, on account of the excessive heat and damp, soon

rot. No attempt was made to secure these insulator

pins to the arm by nuts, and the wires were bound to

the insulators by strips of the same material.

The area selected for the trial was about half a mile

along the high or main street, in front of the law courts

and town hall; and it also embraced the block contain-

ing the residence of the governor, and known as "Gov-
ernment House." This section was ready for lighting

by the end of the year, but had to wait for some fittings

until January 17, 1S91, when Lady Gormanston, wife of

the then governor, formally started the light amidst a

brilliant company which had been invited to witness

the ceremony. The streets were crowded by an expect-

ant mass of people—mostly blacks and coolies. The
arc lamps especially came in for attention, one old lady

loudly demanding to know who ' 'struck de match" which
Ht the lamp nearest to her.

The experiment was considered so successful that the

Town Council soon after entered into a contract with the

company for lighting about one-half of the streets of the

town with electricity—partly arc and partly incandes-

cent of 25 candle power. New machinery, wire and ap-

pliances for so large an extension had to be ordered at

once, and its erection made a busy time of it for the

electrical engineer.

In order to show the suitability of the new light for

private houses, the chairman of the company had his

own residence fitted up; and when ii was seen that the

heaviest breeze could not blow out the incandescent

lamp, its success was assured, as the cool galleries or

open verandahs of the houses are the resort of all who

1. From the London Electrician.

desire comfort in a tropical climate. The long evenings
induce much reading; and the luxurious way of doing
this is to swing in your hammock with the electric light

over your shoulder.

At present fully one-half of the residential part of the
town enjoys the electric light, and the clubs and hotels

(with special fittings for billiard tables), as well as the

stores generally, have taken kindly to it. The post-

master-general was the first official to install it, and
since then the Customs have adopted it for their large

bonded warehouses. The "Court of Policy," or local

House of Parliament, has been so fitted, while the alms-
house (the gentle term for English "workhouse") and
large police barracks are thus equipped. Nor does it

Ftop there, for the new Anglican cathedral has been
fitted with special arc and incandescent lamps, while
that of the Roman Catholic persuasion is confined to

using incandescent lamps of 50, 75 and 100 candle power.
Some of the smaller churches and schools belonging to

the Wesleyan denomination are so equipped, while more
recently the present governor (Sir W. A. L. Hemming,
K. C. M. G.) has had his residence completely fitted up,

where only two or three lights were before. It will thus

be seen that the electric light has come to stay, and the

supplying of a single 16 candle power light for $1 per
month-—including renewals—is largely taken advantage
of by those occupying bachelor apartments and lodg-

ings.

The alternating current is at a voltage of over 1,000 at

the station, but reduced to 52 volts at the transformer,

usually affixed to the pole nearest the place to be supplied.

At the station the whole of the wires are carried to an
open framework and neatly attached for testing purposes,

where all needful apparatus is ready to hand for that

duty. The lightning protector for both wires and dyna-
mos is the Thomson- Houston special form. But light-

ning is noi very dangerous in Georgetown, and only one
transformer has been damaged.

In 1894-5 the capital of the company was increased

from $50,000 to §250,000, when a large lurther extension

of the company's plant was made, to meet the growing
demand for current. The work was ably carried out

by .Arthur Shaw, with the assistance of Ernest L.

Simpson, the present engineer and manager, who suc-

ceeded him, and is at present in charge.

Financially, the company has had uphill work from
the first, as the investing public did not so readily

catch on, as to the more fascinating gold mining shares.

Now, however, that it has, at its last meeting in July,

declared a dividend of six per cent, on its ordinary

shares, it may be looked upon as on the highway to suc-

cess; and economically worked, it should be so, seeing

they are allowed by odinance (Colonial Act of Parlia-

ment) to charge 30 cents, or is. 3d. per unit for current,

though the price charged from the commencement has

only been 25 cents, or is. oj4d., which corresponds as

nearly as can be to the price of gas, viz., 14s. 7d. per

thousand. Coal costs from 25s. to 33s. per ton. The
present chairman is the Hon. Arthur Weber, a member
of the Court of Policy, and there are several other M.
(C.) P.'s on the directorate.

law than that which has heretofore been the case is in

the interest of the Milwaukee Electric Railway & Light
company, which is opposed to the issuance of bonds for

the purpose of establishing a municipal lighting plant.

Spring-suspended Railway Motors.

An interesting patent interference case will be argued

in the Patent Office on the 5th of May. The controversy

is between the General Electric company, represented

by Geo. R. Blodgett and T.
J. Johnston, and the Walker

company, for whom Brown & Darby are attorneys, and

relates to the control of the spring suspension motor

which has become so popular of recent years and which

the City Railway company of this city is using. A
former interference was fought out between the same

parties, the General Electric company resting its claim

upon an alleged invention by Elmer A. Sperry, but the

Patent Office decided in favor of the claim of the

Walker company. Subsequently the General Electric

company filed a claim based upon an invention of Wal-

ter H. Knight, the former head of its electric railway

department. A large mass of testimony has been taken,

and the Walker company feels confident of another fa-

vorable decision. Whoever obtains the decision will

have a broad patent on the spring suspension motor

now in use.

Milwaukee Bonds in Question.

The public debt commissioners of Milwaukee have

raised a question regarding the constitution of the state.

which involves the validity of bonds issued by the city

during the last year to the amount of several hundred

thousand dollars. The constitution provides that no

municipality shall issue bonds in excess of five percent.

of the valuation of all property therein, as assessed for

county and state purposes. The officials of Milwaukee

have taken the figures of the tax commissioner as a basis

for the issuance of bonds, but it is now claimed that

bonds cannot be issued in excess of five per cent, of the

amount of the city's assessment as equalized for the pur-

pose of levying the county and state taxes. If this con-

tention is correct, bonds greatly in excess of the legal

limit have been issued, and are consequently void. Pres-

ident Henry J. Baumgaertner of the Common Council

says the effort to place a different construction on the

Home Carbons Equal to Imported.
Word has just been received from Secretary

J. S.

Speer of the Partridge Carbon company to the effect

that Manager James Partridge and himself have at

last succeeded in manufacturing a new carbon for elec-

tric lighting that is fully equal to imported carbons.

The production of this high-class carbon is looked upon
by the company as such an important step that the man-
agement proposes to increase its capital stock and build

a factory adapted for the manufacture of lighting car-

bons and push this business to its fullest extent. As is

well known, the Partridge Carbon company has been do-

ing a business almost exclusively in carbon brushes.

Manager Partridge of the company is one of the oldest

and most experienced practical carbon" manufacturers
in this country, and in addition to this in the early days
of the carbon business he was one of the experts that

went abroad to teach the carbon business on the other

side of the water. For a number of years Mr. Partridge

and Mr. Speer have been the practical men at the head
of the Partridge Carbon company's works at Sandusky,
and through their energetic efforts the Partridge motor
and generator brushes have become known and well ap-

preciated all over this country. From the fact that carbon

manufacturers deem the production of a carbon equal to

the imported article as a decided feat in manufacture,

it would seem as though the Partridge company deserves

congratulation,

CORRESPONDENCE.

New York Notes.
New York, April 24.—There is trouble on Staten

Island between rival railway companies, the Staten

Island Electric Railroad company and the Staten Island

Midland Railroad company. On Wednesday the former

company, better known as the "Syndicate," laid nearly

2,000 feet of track along South street, from the corner

of Jay street, at St. George, over the private property

of the Rapid Transit Railroad company and to _ the

ground entrance of the new ferry house. This gives the

"Syndicate" two entrances to the ferry house and pre-

empts the route which the Midland company has spent

many thousand dollars to secure. The first intimation

that Staten Island residents and officials had of the pur-

pose of the "Syndicate" was at eight o'clock in the

morning, when a force of 150 laborers began digging up

the street and loads of rails and ties arrived. The first

objection to the work came from resident officials of the

Staten Island Rapid Transit company, but the "Syndi-

cate" officers displayed a formal legal consent signed by

Vice-president King of the Baltimore & Ohio Railroad

company, who was made president of the ferry company
by a recent agreement. The work progressed without

interruption until half-past ten o'clock, when County

Engineer Henry P. Morrison appeared and ordered

work stopped in that part of South street between Jay

and Stuyvesant streets, which is under his jurisdiction.

The "Syndicate" already has double tracks in that

block, but had torn up a hundred feet of the roadway to

lay the switches. His orders were not obeyed, so he

summoned the police. Sergeant Cobb, with six police-

men, soon arrived and arrested about 40 of the laborers.

They were taken before Justice Acker, at New Brighton,

and were paroled, when a stipulation was entered into

by the representatives of the railroad company to dis-

turb no more of the county road without consent. Mean-

while representatives of the Midland company had

notified several of the New Brighton trustees and had

sent lawyers for injunctions. Four of the trustees

reached the scene of the work shortly after 11 o'clock,

with Village Counsel Finch. They were shown that the

"Syndicate" had been granted the right of way to the

water's edge along South street in its original franchise,

given in March, 1S95. The "Syndicate" had a car upon

the new track by two o'clock, and by night the entire

line was in running shape from Jay street to the ferry

house entrance.

The old Edison Electric Light company is the defend-

ant in a suit now come to trial in which Col. W. Pres-

ton Hix seeks to recover s68,ooo commission for organ-

izing the Edison Electric Light company of Philadel-

phia. The colonel alleged that the Edison people gave

him authority to organize the Philadelphia company,

which is now paying dividends on a capital stock of



252 WESTERN ELECTRICIAN. May i, 1897

§2,000,000, with the understanding that he was to re-

ceive 10 of the 35 per cent, of stock which the New York

company was to get. He failed to receive the stock.

The defendant company denied that the colonel was the

promoter of the Philadelphia company, alleging that the

man who organized it was a Philadelphia capitalist.

Judge Gildersleeve reserved bis decision.

The Legislature has passed the bill authorizing the

trustees of the New York and Brooklyn bridge to con-

tract with any street railway or elevated railway com-

panies to run their cars over the bridge, provided that

no charge be made for passengers transported across

the bridge in excess of the regular fare.

Judgment for $6,891 has been entered against the

Scott Electric Lamp company, whose office was at No.

126 Liberty street, in favor of Eleanor C. Huntington,

on two demand notes of the company, dated March 1st

and 13th. The company manufactured an electric search-

light. It was incorporated in 1894 with a capital stock

of $25,000, and succeeded to the business of the Scott

Electrical Manufacturing company,

Even Hoboken is to have the advantages of electric

traction. The ordinance granting to the North Hudson

County Railway company the right to operate trolley

cars in the streets of that town was signed on April 20th

by Mayor Fagan. The Common Council passed the

ordinance without demanding of the company any com-

pensation. Before Mayor Fagan would sign the ordi-

nance he sent a letter to President Myles Tierney of the

company asking for certain concessions relating to the

transfer of passengers from any of the lines in the city

and the running of the cars on regular time. The com-

pany accepted the mayor's conditions.

The incline by which the trolley cars of the Long

Island electric railioad are to be brought up to the level

of the Kings County elevated road at the Grant street

station is about completed. The station at Grant street

is close to the Brooklyn city line, and the most easterly

station on the Kings County road. The platform has

been divided by a fence, and the elevated trains will

make use of one side, while the trolley cars run from

the other side. There has been some talk of coupling

the trolley cars to the elevated trains and running them

all the way to the bridge and ferry, but that will not be

done at present, at all events. The electric railroad

now runs to Jamaica, and plans have been formed for

extending it to Lawrence and Far Rockaway in one di-

rection and to Hempstead in another. In the direction

of Hempstead it has been built as far as Queens, follow-

ing the line of the Hempstead and Jamaica plank road.

There seems to b3 sora; question whether it will be ex-

tended to Hempstead this summer. The Far Rockaway

branch is well advanced, however, and only about a

mile of track remains to be laid. In Jamaica the Long
Island Electric Railway company intends to use the

tracks of the Brooklyn Heights company for nearly half

a mile. The running time of the cars from the termi-

nus of the elevated road to Jamaica is 22 minutes.

M. S.

From Old Virginia.

Richmond, April 24.—Members of the City Council

and other guests recently accepted the invitation of the

Richmond Traction company to inspect its new line from

First street to Hollywood Cemetery. The trip was be-

gun at the City Hall and made in one of the summer
cars. William M. Habliston, vice-president and general

manager of the company, saw to the comfort of the guests,

who expressed themselves as highly pleased with the

new line, which gives rapid transportation to a large

portion of the city. After the return to First street the

party was taken through the car shed, which is a model
of its kind. Connected with the shed are the repair and
paint shops, where all work can be done by the com-
pany's employes. After the car shed had been
thoroughly inspected, the car was boarded for a run
through the city to the power house. On the Broad
street hill the emergency brake was tested, stopping the

car with very little jar within a few feet. At the power
house there are two Corliss engines geared directly to

450 horse power dynamos. One of these is held in re-

serve for emergencies. After the party had viewed the
power house to its satisfaction, lunch was served.

At a recent meeting of the committee on streets, held
at the city hall, a petition was presented from the
Richmond Railway & Electric company asking permis-
sion to extend this road from the Hermitage road via
Broad and Lombard streets, to connect with the Main
street line. The petition was referred to a committee of
five. The same committe has the application of the

Traction company before it, for building a road from

Broad to Cary street via Lombard street.

The granting of a franchise to the American Long-

distance Telephone company has excited great interest

in Norfolk. The Common Council has passed the ordi-

nance, which is a very rigid one, but the select body has

been deluged with petitions against the franchise, be-

cause the company declined to fix a maximum rate. The
matter is still in abeyance.

The street committee of Portsmouth, Va., to which

has been referred the application of the Port Norfolk

Electric Railway company for the use of certain streets,

has recommended that the railway company be allowed

to run its tracks on Middle street to South, to Wash-
ington, to Harrison, to Fifth, to Henry, to First, and

that the company pay $20 for each street that it uses

and deposit a certified check for $1,000 to the credit of

the city of Portsmouth, to be forfeited if it fail to com-

plete the road in six months' time. The report of the

committee has been adopted, and the city attorney has

been directed to prepare the contract as speedily as

possible.

The Common Council of Alexandria has ordered that

the Washington, Alexandria & Mount Vernon Electric

Railroad company attach fenders to the front of each

train or car rno through the streets, similar to those

used by the company in Washington.

A large force of men has been put to work in Hamp-
ton, Va., by Superintendent W. Darling on the large

extension of the power house of the Hampton. New-
port News & Old Point railway. The building will

be enlarged to about twice its present size, and will oc-

cupy a block on Armistead avenue. New cars are ex-

pected shortly and an excellent car service may be ex-

pected.

The First Baptist Church at Bristol, Va., is being

wired by the Bristol Gas A Electric company, which

will supply the building with 40 incandescent lights.

T. I. P.

Northwestern Notations.

Minneapolis, April 24.—The Board of Fire Commis-
sioners of St. Paul has authorized the appointment of

an electrical inspector, who is to pass an examination

before a committee consisting of a representative of the

Edison Electric company, the Northwestern Telephone

Exchange and W. H. Merrill, Jr., of Chicago, represent-

ing the insurance companies.

The city electrician of Dubuque, Iowa, in his annual

report says that there are 25 miles of electric street rail-

way wire and a total of electric wires of all kinds of S70

miles.

The La Crosse Department company of La Crosse,

Wis., has sued the Edison Light & Power company to

recover $53,675 for loss sustained in a fire in its store in

December, 1S94, when the entire stock was burned.

The plaintiff alleges that the defendant did not do the

wiring properly.

The Bowdle, S. D , Electric Light company has

been incorporated with S5,ooo capital stock. H. D. Bail-

let, W. W. Brant, A. F. Le Claire and A. L. Yeaton

are the incorporators.

The annual meeting of the Winona, Minn., Street

Railway & Electric Light company was held in Boston,

Mass., resulting in the election of the following-named

officers: President, Arthur Perry; vice president, R. T.

Payne; secretary and treasurer, Allison Burr; general

manager, S. B. Livermore. The last-named is the only

one re-elected, the other officials being all lawyers of St.

Paul who represented the eastern capitalists, it is sup-

posed.

The Postal Telegraph company has asked permission

in Des Moines, Iowa, to set up electric clocks at various

points in the city.

The Ottumwa, Iowa, Electric & Steam company con-

templates extending the street railway system.

The Chippewa Valley Electric Railway company has

ordered new cars, etc., for rebuilding its system in Eau
Claire, Wis.

An electric lighting plant will be put in the agricul-

tural college at Brookings, S. D.

A franchise for electric lighting has been granted to

Charles F. Freehauf of West Union, Iowa.

A resolution has been introduced in the Minneapolis

City Council instructing the city engineer to prepare
plans and specifications for a municipal electric light

plant.

City Engineer Huber of Spokane, Wash., estimates

the cost of an electric light plant at $32,000.

The Fort Wayne Electric corporation secured the

contract to furnish the electric equipment for the

municipal plant at Gladstone, Mich. The old company,

which has been burned out twice within a very short

time, has decided to rebuild.

An electric light plant is projected for Brooklyn, la.,

and it will be established if 500 lights are taken.

L. A. McConnell has been appointed manager of the

Western Union office at Clinton, la.

H. W. Winslow was granted a franchise for electric

lighting at Rockford, Iowa.

Work has been begun on the electric light plant at

Sturgis, S. D.

Walter B. Sanford, owner of the Pipestone, Minn.,

electric light plant, has assigned to W. C. Briggs and

J. R. Hubbard.

The Minneapolis Street Railway company is expected

to extend its Camden Place line seven blocks soon.

E. C. Baird is securing subscriptions for electric light-

ing at Graceville, Minn., with a view to establishing a

plant.

Wm. Nopper is an applicant for an electric light fran-

chise at Lansing, la.

The Twin City Rapid Transit company carried 41,-

232,149 passengers in 1S96, and the cars made a mileage

of 11,015,938. Improvements costing $300,000 were

made, and the gross receipts were $2,059,217.57, an in-

crease of over 3
r
i per cent, over the preceding year.

The company has made heroic efforts, and has been suc-

cessful, on the Minneapolis end at least, to keep the

lines all open through the severe snowstorms which have

prevailed the last winter. The company's expenses for

fighting snowstorms the past winter are said to have

exceeded those of the three preceding winters.

The Council of Stillwater, Minn., has passed a resolu-

tion ordering the owners of the street. rail way system to

operate the plant.

The Citizen's Traction company of Oakosh, Wis., has

raised $200,000 on a first mortgage on its plant to the

New York Security & Trust company. It is signed

by J. K. Tillotson as secretary of the Citizens' Traction

company. Tillotson has been endeavoring for years to

establish an electric railway in Oshkosh, and the com-

pany now has the steam plant in, cars purchased, and

this successful bond issue seems to indicate that he is

to be successful at last.

It is understood that John McKinley of New York

and J.
W. Edwards of Winneconne, Wis., are behind

the projected electric railway to run between Stevens

Point and Oshkosh, Wis. Rumors have been made of

this line for some time past, but this is the first mention

of anyone interested. A survey is to be made at once

and the available water powers inspected. If plenty of

cheap power is found, the line will be-electric, otherwise

steam will be used.

Citizens of Breckenridge, Minn., are investigating the

cost of an electric light plant. The light is now received

from the Wahpeton, N. D.
,
plant, across the river, and

they think they are paying too much.

The Appleton Electric Light & Power company of

Appleton, Wis , has absorbed the Citizens' Electric

Light company, the purchase price being $25,000. Both

companies have been engaged in a vigorous price-cutting

war and neither has been able to make anything. A few

days since, it is learned, each company made a proposi-

tion to sell to the other.

The City Council of Eau Claire, Wis., has granted a

30-year franchise to the Chippewa Valley Electric Rail-

way company, which will rebuild the present street-car

system and extend it. C.

PERSONAL.
J. S. Tebbets, formerly manager of the Chicago

agency of the Westinghouse Electric & Manufacturing
company, and now of Duquesne, Ariz., was a Chicago
visitor last week.

Announcement is made of the marriage of Edo E.
Mercelis to Miss Jean Agnes Van Antwerp in Albany,
N. Y., on April 21st. Mr. Mercelis is a leading attor-

ney in the city of New York, and is well known to the

electrical fraternity.

The following-named out-of-town gentlemen regis-

tered at the New York headquarters of the National
Electric Light association last week: W. E. Clark,

Boston, Mass.; Chas. R. Huntley, Buffalo, N. Y.; L. B.
Stillwell, Pittsburg, Pa.

The funeral of Mrs. Clowry at Omaha on April 21st

was most impressive. There was a very large attend-
ance of telegraphic and other friends, and the tribute of

flowers was beautiful and elaborate. The music was
touchingly rendered, one of the selections being "Resig-
nation," composed by Mrs. Clowry.

Friends of William M. Brooke, the representative of
the Central Electric company in Texas, will be glad to

learn of the unusual mark of distinction conferred upon
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him by the Texas Gas & Electric Light association at

its recent meeting in San Antonio, Texas. Mr. Gold-

rick of the San Antonio Gas & Electric Light company, on

behalf of the Texas Gas and Electric Light association,

presented Mr. Brooke a handsome gold medal, inscribed

"The most popular lighting man in Texas." Mr.
Brooke's career in the electrical business began in the

fall of 1S93, when he identified himself with the Central

Electric company in a subordinate capacity. The
management was quick to recognize Mr. Brooke's quali-

fications; his progress therefore was very rapid, his ex-

perience as a salesman in other lines being quickly

adapted to the intricacies of the electrical supply trade.

In 1S94 Mr. Brooke was given full charge of the south-

western territory, with headquarters in New Orleans.

The wisdom of placing this important territory in Mr.
Brooke's hands is evidenced by the action of the Texas
Gas and Electric Light association, and justifies the judg-

ment of the Central Electric company in appointing him
its representative in the territory mentioned.

ELECTRIC LIGHTING.
It is said that Brussels has simply gone wild over the

project of converting itself into a seaport. Not only

the people, but the authorities as well, seem to take it

for granted that the moment the ship canal connecting

the city with the coast is open to navigation all maritime
traffic will at once abandon the port of Antwerp for the

capital. To such a degree, indeed, have the citizens of

Brussels lost their heads that the Municipal Council has
passed a resolution for the construction of a huge elec-

tric light-house in the center of the city on the Place de
Brouckere, to serve as a beacon to ocean steamers, as

well as for an ornament to the city.

ELECTRIC RAILWAYS.
The company operating the Youngstown & Lewiston

road is building an extension to the proposed new sum-
mer resort to be known as Rumsey's Grove, on the

shore of Lake Ontario, adjoining the military reserve at

Fort Niagara.

The vice-president of the Rochester, N. Y., Railway
company has issued an order allowing one bicycle to be
carried in the front vestibule or front platform of the

cars of that city when the wheel or its rider has been
injured. Double fare will be charged, both for the wheel
and its rider.

The Lyons & Chicago Railroad company has been in-

corporated with a capital stock of $100,000. The object

of the company is to construct and operate a railroad

from Lemont to Chicago. The offices of the company
will be in Chicago. The incorporators are F. R. Knowl-
ton, R. Shearson, F. F. Parates, S. S. Casac and Mark
Budson, Jr., of Chicago.

The Liberty & Jeffersonville Electric Railway com-
pany has been incorporated in New York state with a

capital stock of $120,000 to operate a line of railroad

from Liberty to Jeffersonville, in Sullivan county. The
directors are Frank Lober, Wilhelmina Lober, Minnie
Lober, Kate Lober, Louise Lober and Thomas M.
Loomis of New York city, and Charles W. Wilfert,

Charles Haines and George Yager of Jeffersonville.

Last month the trustees of the village of Penn Yan,
N. Y., had several meetings to consider the question of

granting the electric railroad company a franchise to

operate on Jacob street in that village. The franchise

was finally granted on the night of April 21st. The
company has agreed not to run freight cars through the

str eets of the village between the hours of 9 a. m. and 5
p. m. Contracts have already been let for the rails and
necessary machinery, and the ties and poles will be
purchased at once.

The Buffalo, Niagara River & Grand Island Railway
company of Buffalo was incorporated April 12th, with

a capital stock of $30,000. The company will operate

a street surface electric railroad from O'Neil and Tona-
wanda streets, at the Buffalo city line, to the dock of the

Buffalo and Grand Island Ferry on the Niagara River,

in the town of Tonawanda. A branch will extend along

the river road to the proposed location of the Grand
Island bridge. The directors are Herbert P. Bissell,

J.
Henry Metcalf, Donato A. Crage, George A. Ricker

and others of Buffalo.

The Metropolitan Railway company of Louisville,

which was recently incorporated, has submitted to

Mayor Todd an ordinance in which it offers 575,000 a

year for the street car privileges of Louisville. The
charter of the Louisville Railway company, which oper-

ates all the street car lines, will expire on September
28th of this year. The Metropolitan company offers

$75,000 a year for the period of 20 years. The com-
pany also binds itself to place conductors on every

street car, to heat them in winter, to charge no higher

rate of fare than four cents a trip, and sell eight tickets

for 25 cents.

The Rochester, N. Y., Railway company has gone
into court asking to be relieved from taxation on its per-

sonal property. For many years past the company has

been assessed for its personal property on a valuation of

$880,000, but representations were made, on behalf of

the company, of such a character, before the assessors,

when allegations were heard this year, that they were
induced to reduce the assessment to $700,000, a reduc-

tion of $iSo,ooo, but this was not satisfactory to the

company, which has now gone into the courts to secure

relief from the payment of any and all personal tax on
the ground that its stock is of no value other than that

it derives from confidence in its management and the

expectations of greater earnings in the future by exten-

sions of its lines and increased value of its franchise.

The Rochester general city tax this year is $16.18 on
each $1,000 of assessed valuation, and if the street rail-

way company is successful in its contention it will result

in a gain to the company of about $11,300. The reduc-

tion of $180,000 granted by the assessors effected a
saving of about $3,000 to the company. Under the valua-

tion of last year, and with the then higher rate of taxa-

tion, the company paid about $18,000 of personal lax.

Justice Werner has granted a writ of certiorari, return-

able May 1st, and the outcome of the case is being

watched with much interest.

TELEGRAPH.
The proposed international chess match by cable be-

tween members cf the House of Representatives at

Washington and members of the House of Commons at

London will illustrate the possibilities of electrical com-
munication between the two continents. A play can
be communicated to London and a reply received in

Washington in three minutes, it is said.

Reminders of the foreign troubles are found in the

bulletins issued by the Commercial Cable company.
The Austrian administration announces that in conse-

quence of the outbreak of war between Greece and Tur-
key messages for Turkey cannot be transmitted via the

Trieste-Corfu cable, but only via Bosnia, Montenegro
or Servia. The Turkish administration announces that

by the decision of the imperial government exchange
of messages in secret language for Greek minister and
consuls in Turkey is forbidden. Messages should be
written in plain language. Code and cipher are not ad-

mitted in private messages for Turkey.

The Overland telegraph line, which connects England
with the Indian Empire, passes through Persia and has
recently been subjected to an interruption of a quite se-

rious character, due to the fanaticism of the populace.
It seems that there has been a terrible drouth, which
the subjects of the shah ascribed to the telegraph poles,

and, above all, to the posts and signs of the survey de-

partment of the company. Accordingly all the obnox-
ious poles, wires and survey signs were destroyed by a
priest-led mob. Heavy rain fell immediately afterward,

and now, in spite of the severe punishment inflicted by
the Teheran government upon the ringleaders, the

masses of the population throughout Persia are firmly

convinced that telegraph and survey posts are productive
of drouth and inventions of the devil.

MISCELLANEOUS.
The Railzuay Reviezu of Chicago has amplified its

title, and is now the Railzuay and Engineerijip Re-

The corner stone of the fine arch which is to mark
the main entrance to the grounds of the Trans-Missis-
sippi and International Exposition at Omaha was laid

on April 22d with imposing ceremonies.

A bill is before Congress for the appropriation of

$750,000 for the adequate representation of the United
States at the Paris Exposition of 1900. Col. George R.
Davis, director-general for the government at the

World's Fair, is said to be a candidate for the position

of United States commissioner.

Northwestern University at Evanston is a co-educa-
tional institution, and the authorities exercise a strict

supervision over the social dissipations of the students
in the "fem sem." A new rule is that the girls shall

not attend more than two evening parties a week, re-

turning on these occasions not later than 11 p. m. To
"keep tab" on violations of this rule it is said that an
electrical recording device has been attached to the
main street door of the Woman's Hall, so arranged and
connected that a record is made in the dean's room every
time the door is opened after the hour named.

The Financial Chronicle gives the following figures

as the earnings of street railroads for the year ended
December 31, 1896: The gross earnings of all the roads
of New York city last year was $23,390,000; Boston,

$9. 763, 000; Philadelphia, $10,787,000; Baltimore,
$2,702,000; Chicago, $14,900,000; Pittsburg, $3,911,000;
St. Louis, $2,209,000; Cleveland, $2,795,000; New
Orleans, $1,334,000; Kansas City, $1,773,000; Minne-
apolis and St. Paul, $2,057,000; Buffalo, $1,884,000;
Rochester, $889,000; Detroit, $1,704,000; Denver.
$724,000; Des Moines, $240,000; Louisville, $1,235,000;
Galveston, $213,000; New Haven, $809,000; Hartford,
$637,000; Worcester, $636,000.

A break in the cable laid between the Senegal coast of

Africa and Pernambuco in Brazil five years ago has led

to a discovery related recently by Mr. Benest to the

Institution of Electrical Engineers. The cable was as

fine a one as modern methods could devise, yet after

three months it broke about 150 miles from the African
coast; it was repaired and broke again. It was then
found that at the place where the break occurred there

was a great deal of vegetable growth resembling river

weed; that the color of the sea was a dirty brownish
green, indicating the presence of fresh water, and birds'

feathers, pieces of orange peel, scraps of carpet and
bits of driftwood were drawn from the bottom of the
ocean. The phenomenon was purely local, as the near-
est river was 75 miles away and discharged its waters in

a different direction. It was surmised that it meant the

sudden breaking through of a submarine river, and the

cable was moved to a distance; after two years it broke
again and was moved once more, and engineers are

waiting to see what will happen. Submarine rivers are

known to exist in other parts of the ocean, off the mouth
of the Congo and in the Gulf of Carpentaria, for in-

stance. This explanation, however, does not account
for the carpet and the orange peel.

Consul Germain of Zurich has sent the following note
to the State Department: Diamonds of a very small size

have been produced artificially heretofore, but no one
has as yet succeeded in producing large ones. E. Moyat
claims to have discovered a new process by which to

produce diamonds of large dimensions. In principle,

his process is about the same as the one already in-

vented by others, and that is to obtain crystallized car-
bon out of iron and coal by means of high pressure and
high temperature. Yet there is some improvement in

the Moyat process as regards the technical operation.
Pulverized coal, iron chips and liquid carbonic acid
are placed in a steel tube and hermetically sealed. The
contents are then subjected to the action of an electric

arc light by means of two electrodes introduced into the

tube. The iron liquefies, is then saturated by part of the
pulverized coal; at the same time the liquid carbonic acid
evaporates, thereby creating an enormous pressure on
the mixture of iron and coal. This pressure again con-
siderably increases the dissolution of the coal in the
liquid iron. While the mixture is cooling, the carbon
crystallizes, partly in form of real diamonds and partly in

the form of similar stones. These crystals are then
segregated by dissolving the iron in diluted muriatic
acid. The mixture by the above method remains under
high pressure during the operation of the electric cur-
rent, while by other methods the pressure is obtained
later on only by means of the rapid cooling process of

the crucible.

TRADE NEWS.
The Bi-metallic Electric Transmission company has

removed its offices to 121 Liberty street, New York.

By an arrangement with the Standard Paint company
of New York, the Electric Appliance company will carry
a large stock of P & B insulating products in Chicago.
Western orders may thus be filled promptly from stock.

* B. C. Kenyon, manager of sales of the Diehl Manufac-
turing company, Elizabethport, N. J,, was in Chicago
recently. Mr. Kenyon is about to return home after a
10 weeks' trip throughout the central, western and
southern states, where he visited all the principal

cities. Mr. Kenyon has nothing but flattering reports

to make, having met with excellent results in almost
every town visited. He claims that nearly So per cent,

of the central station companies handle the Diehl fans,

and further states that the fan business of the Diehl
company has already increased 50 per cent, over that of

last year. This is certainly a fine showing and one
which speaks for itself. It might be mentioned that this

is the first extensive trip made by a representative of

the Diehl company, and the company is certainly to be
congratulated in having such an efficient salesman as

Mr. Kenyon.

The new catalogue of ceiling fans which has been re-

cently published by the Hunter Fan & Motor company,
Fulton, N. Y., is, as is usual with this company, a con-
cise and well illustrated pamphlet embodying all of the

points which would seem to be important to a pros-

pective purchaser. The company also issues a special

catalogue of rotary and exhaust ventilating fans, show-
ing the many useful applications of this apparatus.

General Manager
J. C. Hunter reports that the business

thus far this season has been far in excess of that of last

year, and the prospects are decidedly encouraging for a

large trade. Duplicate orders are being received for

fans already delivered, and the Hunter company is

also receiving large orders from those who tested the

fans last year, one large order from Florida being re-

ceived, where the fans had been in operation nearly

every day, and had not cost a dollar for repairs.

BUSINESS.
The increasing demand for the Garlock Packing com-

pany's specialties has made it necessary for the company
to open an office in Cleveland.

The Electric Appliance company is introducing a new
electrical soldering iron, which it is ready to guarantee
as an electrical and commercial success. A reliable

electrical soldering iron has been a difficult device to

manufacture, and a number of failures are on record.

The Electric Appliance company has given its new
iron an extensive test, and stands ready to guarantee
the result.

The General Electric company has received an order
for several hundred alternating current induction mo-
tors, to be used to operate the Tuerk ceiling fan, manu-
factured by the Hunter Fan & Motor company of Ful-

ton, N. Y. This is a high endorsement of the alternat-

ing current induction motor, inasmuch as hundreds of

these motors were used last year for operating Tuerk
ceiling fans, to the entire satisfaction of the Hunter
company.

The electrical fraternity will doubtless be pleased to

learn that A. W. Kilbourne has recently closed a con-
tract with the Ohio Storage Battery company, which
places in his hands the general sales agency for this

company. Mr. Kilbourne's wide acquaintance with the

trade will unquestionably enable him to push Ohio
storage batteries with success. The company is bring-

ing out a new cell built on original lines, which, it

is claimed, will beat anything in the market for light-

ness and at the same time be low in cost. Mr. Kil-

bourne's office is located in room 59 Wade building,

Cleveland, Ohio.
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ILLUSTRATED ELECTRICAL PATENT RECORD.

580,851. Magneto Telephone. Leonard E. Dye, Mor-

ris, Minn. Application filed May 27, iSg6.

In a magneto telephone there is ths combination with the

box and the vibratory diaphragm therein of an upright per-

manent magnet supported within the bos and comprising a

pair of different sized horseshoe magnets arranged parallel

and one within the other, parallel extension pole-pieces

fitted between the adjacent poles of the two magnets, in-

duction helices or coils encircling the pole-pieces at one
side of the permanent magnet, the armature connected with

the diaphragm and balancing strings connected with the

armature.

580,853. Telephone Switchboard. Charles E. Egan,

Chicago, 111. Application filed December 5, 1896.

A switchboard for telephone stations is provided with

stationary jacks or plug-sockets, and spring-arms at oppo-

site sides of the jacks having their free ends projecting m
front of the board, with contact points in the path of the

arms, whereby the operator is enabled, by moving one or

the other of the arms, to close and open the circuits at will.

580, SSg. Armature for Dynamo-electric Machines. Al-

bert L. Parcelle, Boston, Mass. Application filed

October 9, 1893.

This armature consists of a laminated core; a supporting-

frame engages the periphery of the core and coils oh the

core, the portions of the periphery of the core between the

engaging portions of the frame equaling in length the

length of the inner circumference of the core, whereby the

use of the wedges 01 blocks between the coils is obviated.

580,919. Method of and Apparatus for Disinfecting and
Deodorizing. Albert E. Woolf, New York, N. Y.

Application filed April 19, 1894.

The method of disinfecting and deodorizing described
consists in discharging or injecting into a stream of in-

fected water or sewage an electrolyzed solution of salt

water.

580,927. Fire Alarm System. Charles E. Buell, North
Plainfield, N. J.

Application filed April 29, 1884.

A thermostat comprising a circuit controller that is held

to close a circuit by a fusible substance, and when acted
upon by heat opens the circuit and then closes the circuit.

580,929. Interlocking Switch for Theater Dimmers.
George L. Colgate, Westfield, N. J.

Application

filed November 16, 1896.

no. 5So,8S9.

The combination includes a series of variable artificial

resistances, a series of contact-points for each resistance,

a series of independently movable switch-arms, one for

each resistance, a rotatable shaft upon which the series of
switch-arms is mounted, and means at each switch-arm
for locking and unlocking it with respect to the shaft.

580,931. Electric Selling Device. Alexander David-

son, New York, N. Y., and Charles G. Armstrong,
Chicago, 111. Application filed January 25, 1896.

A device for selling tickets at a number of different sta-

tions and automatically indicating to all the remote stations
the sale of any ticket at any station ; each station having an
annunciator with individual ticket-holders, a commutating
device and a common synchronizing mechanism, the sta-

tions being electrically connected for perfect synchronism
between the commutators of the stations, and for recipro-
cal action between the annunciators and ticket-holders of
the different stations.

580,977. Sectional Armature for Dynamos and Elec-

tric Motors. George L. Jeck, Nashville, Tenn.
Application filed January g, 1S97.

The claim is given: An interchangeable armature for
dynamos and motors, comprising the non-magnetic metal-
lic spider, the washers, the laminated core and the binding
bolls and nuts, the washers and laminated core being
formed with longitudinal aligned dove-tail grooves in com-
bination with the interchangeable armature section formed
with the longitudinal dove-tail tongue adapted to be re-
movably secured in the dove-tail grooves.

580.987. Oscillating Interrupter. Daniel M. Moore,
Newark, N. J.

Application filed December 3,i8g5-

In an interrupter, the combination with the oscillating
member capable of vibration in different planes, of a ring
or encircling contact member.

580.988. Interrupter. Daniel M. Moore, Newark, N. J.
Application filed December 3, 1S95.

An interrupter is working in a sealed receptacle, and an
electro-magnet exterior thereto; a polarized armature is
carried by the interrupter, and a source of alternating cur-
rents is provided with which the magnet is connected
through a circuit independent of that including contacts of
the interrupter.

581,023. Section Insulator for Electric Railways. Sam-
uel L. Foster, San Francisco, Cal. Application filed

December 23, i8g6.

Section insulators and other devices of electric railways
are interposed in the path of the trolley, the devices having

Issued April 20, /Sgy.

a terminal member to which the end of the trolley wire is

connected, the member having an inclined plane adapted
to gradually receive or part with the bearing of the flanges
of the trolley wheel before or after the wheel leaves or
comes to its bearing on the wire, according as the wheel
is entering upon or leaving the terminal.

581,032. Apparatus for Separating Precioud Metals from
Magnetic Ores. Charles F. Pike, Philadelphia, Pa.
Application filed April 6, 1S94.

There is a body of mercury upon or over which ore is

placed or caused to move with an electro-magnet above
the mercury, and an electro-magnet below the mercury, and
electric circuits in which the magnets are situated.

581,034. Process of and Apparatus for Separating Pre-
cious Metals from Magnetic Ores. Charles F. Pike,

Philadelphia, Pa. Application filed October 21, 1S96.

no. 581,023.

The process of separating gold from magnetic ores con-
sists in placing the ore above a bed of mercury, subjecting
the ore to the influence of a magnetic field to draw the ore
below the surface of the mercury, and then releasing the
ore to permit the particles of ore to separate and rise

through the mercury.

581,044. Annunciator Signal for Telephone Systems.
William F. Smith, San Francisco. Cal. Applica-
tion filed August 4, 1894.

A register mechanism for telephone lines, comprising
register wheels arranged behind a sight-opening at a switch-
board, a rotating barrel carrying loose gears, one to each
register wheel, and connected to it by intermediate gear-
ing; means for locking the loose gears separately and in
successive order at the beginning of each rotative move-
ment of the barrel, and means for releasing each locked
gear at the end of each rotative movement before the next
one of the gears is locked ; means actuated by pulsations
of an electric current to rotate the barrel step by step a
predetermined distance to set the register wheels, and
means for releasing the barrel at the end of each setting
movement, and a spring arranged to restore the barrel to

its first position.

581,052. Apparatus for Bleaching by Electrolysis. Al-

bert E. Woolf, New York, N. Y. Application filed

December 30, 1896.

The bleaching tank has a perforated false bottom or
strainer near its bottom and a shaft provided with agitat-

ing arms; there are also an elevated electrolyzing tank
having positive electrodes of platinum, or a metal of the
platinum group, and suitable negative electrodes, both
connecting with a source of electricity; an overflow liquor
tank below, and arranged to receive the products from the
electrolyzing tank, a pipe leading from the liquor tank to
the bleaching tank, a pipe connecting with the bleaching
tank below its strainer, a pump connecting therewith, and
a discharge pipe entering the electrolyzing tank at or near
its bottom.

5Si,oSg. Dynamo-electric Machine. Martin O. South-
worth, Indianapolis, Ind. Application filed Septem-
ber 22, 1896.

One feature of the arrangement is a casting embodying
a set of shoes for dynamo-electric machines united by webs
and provided with lugs, whereby they may be secured to
the face-plate of the turning machine, and thus finished
altogether before separation.

581.090. Incandescent Lamp for Liquid Hydro-carbons.
Konrad Trobach, Pankow, Germany. Application
filed September 16, 1S95.

In an incandescent lamp for liquid hydro-carbons there
is a detachable holder consisting of a tubular portion pro-
vided at its lower end with an enlarged base, having a
covering screen at the lower end of the tubular portion of
the holder.

581.091. Electro-medical Apparatus. Reinhold H.Wap-
pler, New York, N. Y. Application filed February
5. 1897.

no. 581,032

The inventor describes the combination with a resistance
cylinder, having a fine-wire surface winding, a dynamo or
other source of electric energy, and wires therefrom to the
winding of the cylinder to complete the main circuit, of
movable terminals or contacts bearing upon the surface
winding of the cylinder, supports therefor, and means for
moving the same, a shunt circuit whose terminals are con-
nected respectively to the movable contacts, whereby the
current diverted into the shunt circuit can be increased and
decreased, reversed and varied at the will of the operator.

581,101. Magnet. Goveurneer G. Brown, Brooklyn,
N. Y. Application filed April y, 1896.

In a magnetic ore separator the combination is presented
of a chute having a compartment therein, the compartment
being adapted to contain the flanges or shelves of magnetic

pole-pieces, with the coils of a magnet having pole-pieces
adapted to turn therein extending beyond the outer ends
thereof, the pole-pieces being provided with flanges or
shelves projected laterally from the outer or free ends
thereof, and having their inner ends adjustably connected
with the armature, and means for adjusting the pole-pieces
and flanges within the chute.

581,104. Construction of Batteries. Edward N. Dick-
erson. New York, N. Y. Application filed March
28, 1892.

In a caseless battery there is the combination with the
plates respectively electro-positive and electro-negative to
each other, each plate being provided with extensions, the
extensions of the positive plates being at a different point
from the extensions of the negative plates, of gaskets be-
tween the elements and extending around three edges of
the plates, the outer frames, screw-rods connecting the
frames for drawing the plates against the gaskets, and two
of the rods connecting respectively with the extensions of
the different plates.

581,129. Electric Light and. Head-gear for Surgical
Use. Laird W. Nevius, Chicago. 111. Application
filed March 20, 1S96.

An adjustable main band is adapted to fit around the
head; an adjustable supplementary band is secured to the
main band and adapted to be passed across the top of the
head, a non-heat-conducting pad is secured to the main
band, a base portion is provided for holding the electric
lamp, and lugs by which the base portion is secured to the
main band portion, so as to provide an air space between
such portions, a switch on the main band portion, and a
wire connecting the switch and lamp, and adapted to con-
nect the parts with a source of electric energy.

581.135. Telegraph Key. Martin M. Porter, Malone,
N. Y. Application filed May 13, 1S96.

This instrument comprises a key-lever, a finger-piece
having connection therewith, a contact-plate on the finger-
piece in electrical connection with the lever, a plate having
hinge connection with the finger-piece and covering the
entire top surface thereof, a spring-plate connected to the
lever and to a post for a line wire, and a pin on the hinged
plate for engaging with the spring-plate.

581.136. Electric Arc Lamp. William L. Preece,
Derby, England. Application filed July 7, 1S96.

no. 581,129.

A frictional grip for a rod or similar part, comprising a
hollow case surrounding the same and having an internal
inclined face, a sleeve surrounding the rod or part within
the case and provided with apertures, and a series of balls
or rollers held in the apertures in the sleeve and bearing
upon the rod or part and upon the inclined face of the case

581,170. Electrical Resistance Coil. John Nebel, Lon-
don, England. Application filed June 12, i8g5. Pat-
ented in England November 2g, 1892.

A wire helix of low conductivity is embeded in insulating
granular material within a metal tube lined with insulating
material and closed at the ends by insulating plugs through
which the wire passes.

581,204. Electric Pump. Birger Heftye, Tuxpan, Mex-
ico. Application filed October 10, 1S96.

One claim is given: In a magneto-electric pump, the
combination with the pump cylinders provided with induc-
tion and eduction pipes and valves, and wound with motor
coils adapted to be connected with an electric generator to
form electro-magnets, the opposite poles of which are in
reverse directions, and the connected pistons wound with
motor coils adapted to be electrically connected with an
electric generator to form independent electro-magnets,
and means for shifting the poles of the pistons of the
rheostat in the circuit between the generator and the cylin-
der and pistons.

581,242. Erecting Aerial Electric Cables. Francis S-
Viele, Pittsburg, Pa. Application filed November
12, 1S96.

The ends of a curved rail are secured by clamps to the
messenger wire, and an arm is adapted to be secured to the
messenger-wire support.

581,246. Combined Telephone and Electric Lighting
System Charles E. Buell, North Plainfield, N. J.
Application filed July 27, 1896.

A series of lines radiating from an electric lighting
switchboard, a generator for charging the lines, connec-
tions from the lines to a telephone switchboard, devices at
subscribers' stations for cutting off the charging current.
and connections from the several lines to apparatus for
oral communication.
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Two Recent Deaths.

It is 36 years since the breaking out of the Rebellion,

and the survivors of the men who were connected with

the telegraphic industry at or before that historic period

have now arrived at an age wnen the deaths are mourn-

fully frequent. The gaps in the raDks of the old-timers

were made especially noticeable by several deaths last

month, and last week the names of F. G. Beach and M.

C. Bristol were added to the lengthening list. Mr.

Beach was best known as the telephone pioneer of the

West, but, like so many other telephone men, he was an

old telegrapher.
Franklin G. Beach.

Mr. Beach, who was general manager of the Central

Union Telephone company of Chicago, died at his home

in Evanston on April 28th. He had been ill for three

months with a complication of diseases which terminated

in cerebral hemorrhage. His friends had been expect-

ing his death for some time. His wife, Mrs. Elizabeth

Beach, survives him. The funeral took place on Satur-

day morning, May 1st.

A man of great energy and devoted to his business,

Mr. Beach was one of the

best informed telephone men

in the country. He was widely

known, too, in other lines of

electrical endeavor, and he

served one term as president

of the old Chicago Electric

club—- an office to which he

was elected in 1889 and which

he filled to the entire satisfac-

tion of the members. He was

born in Monroe, Mich
.

, in

1840, and his early years were

passed in that state. At the

age of 16 he became a tele-

graph operator and occupied

positions in Chicago and St.

Louis until 1864, when he went

to New York to accept a posi-

tion with the American Tele-

graph company. Later he be-

came manager of the operat-

ing department of the United

States Telegraph company at

New York, and retained that Frankli

position until the Western

Union company secured control of the United States com-

pany. Mr. Beach then established a commercial news
agency on Broadway, New York, and this venture proved

so successful that it attracted considerable attention.

When the Western Union company became his rival,

establishing its gold and stock service, then^cown as a

commercial news bureau, Mr. Beach withdrew from the

field.

At this time Mr. Beach returned to the West and lo-

cated temporarily at Detroit, where he occupied the po-

sition of manager of the Atlantic & Pacific Telegraph

company. Later he was sent to Cleveland in the same
capacity, and after a short time was promoted to the

position of division superintendent, with headquarters

at Chicago. In 1875 Mr. Beach resigned, and for four

years had no connection with any electrical company.
In July, 1879, however, the Western Union company
appointed him special agent of its telephone department,

but four months later all the telephone patents passed

into the hands of the Bell company. When this change

was made the territory now controlled by the Central

Union Telephone company was divided between the

Midland, Central and Western Telephone companies.

These companies were under one management, and Mr.

Beach was superintendent. To his efforts, largely, can

be attributed their success. When the Central Union
Telephone company was formed and the three com-
panies referred to were consolidated, Mr. Beach was
made general manager, which position he retained to

the end. He was practically at the head of the tele-

phone business in this section from the beginning, and

was untiring in his efforts to develop it. From an in-

significant concern the Central Union has become an

important corporation, with 132 exchanges, iS.ooo miles

of wire and an outstanding, capital stock of $6, 600, 000.

Socially, Mr. Beach was a great favorite. In Evans-

ton, where he had lived for 10 years, he was a welcome

frequenter of the Evanston, Country and Boat clubs, be-

ing a member of all of them. He was also a member of

the Lotos club of New York.

Merritt C. Bristol.

Merritt C. Bristol, superintendent of construction of

the western division of the Western Union Telegraph

company, with headquarters in Chicago, died in this

•city on April 30th. He had been ill for two months,

the cause of death being typhoid malarial fever. Mr.

Bristol was born in New York state in 18.42. In i86r he

entered the service of the Western Union Telegraph com-

pany. In the following year he joined the United States

Military Telegraph Corps, but later he returned to the

service of the Western Union. He had lived in Chicago

1 G. Beach.
_

Merritt C.

TWO RECENT DEATHS.

since 1S79, when he was appointed superintendent of con-

struction of the western division. The funeral services

were held at the family residence, No. 5 1 1 2 Jefferson ave-

nue, on Sunday afternoon. The pall-bearers were W. S.

Chapman, the secretary and treasurer of the Central

Union Telephone company, and the following-named

Western Union officials:
J. J. Dickey, district superin-

tendent, Omaha; I. N. Miller, district superintendent,

Cincinnati; F. H. Tubbs, district superintendent, Chi-

cago; D. F. Davies, assistant superintendent of con-

struction, Minneapolis; G. F. Swartfiger, assistant

superintendent of construction, Chicago.

National Electric Light Association.
As the time approaches for holding the twentieth con-

vention of the National Electric Light association, un-

usual interest and activity is displayed by the members.

The inquiries for hotel accommodations are very large,

both from active and associate members and the trade

in general, one company alone having reserved 25 rooms

and another 14. Notwithstanding the heavy requisitions

for accommodations, the committee feels Lhat ample

provision has been made for all, as the association has

practically the resources of both the International Hotel

and Cataract House at its disposal. Secretary Porter

points out that it is well, however to engage rooms early

to insure choice locations. This can be done by address-

ing the hotels direct or the secretary at the headquarters

of the association, 136 Liberty street, New York city.

Breaking Ground for the Canadian Niag-
ara Power Company's Station.

On the afternoon of Friday, April 30th, the Canadian
Niagara Power company broke ground in Victoria Park
for the development of power in accordance with the

franchise granted to the company by the commissioners
of Victoria Park on April 7, 1892. In April, 1896, the

Canadian Niagara Power company applied for an 18

months' extension of time in which to commence work.
This application met with severe protest on the part

of real estate dealers in the vicinity of the Falls, vari-

ous boards of trade and Canadians in general, so that on
April 23d, a year after the application was made for ex-
tension, the lieutenant-governor in council refused it,

and the power company were forced to either begin
work or relinquish its exclusive franchise, for which it

is paying $25,000 a year rental. Under the provisions
of the franchise the company must have 10,000 elec-

trical horse power developed by November 1, 189S, and
water connections made by that date for 25,000 horse
power.

Despite the fact that ground has been broken for the

power development, it remains
for time to show whether the

work will be pushed ahead as

rapidly as the real estate men
hope to see it. There is no
doubt of the ability of the Cana-
dian Niagara Power company
to rush the work, but some
legal questions will have to be
decided which may serve to

give the power company the

extension of time it asked for,

even if not for a longer period.

In the agreement entered into

between the commissioners of

Victoria Park and the Cana-
dian Niagara Power company
it is provided that "the com-
missioners shall not grant or

confer upon any other company
or person any right to take or

use the waters of the Niagara

river within the limits of the

park so long as this agreement

Bristol. *s iQ force, nor will the com-

missioners themselves engage

in making use of the water to generate electric or pneu-

matic power except for the purposes of the park."

This agreement was approved by the Ontario govern-

ment, but notwithstanding its exclusive provisions the

Dominion government soon after granted the Canadian

Power company the right "to carry the waters of the

Welland and Niagara rivers through the park into

the Niagara river above Cedar Island or below the

falls." On Tuesday, April 27th, the Ontario Council

referred the question of the right of the Dominion gov-

ernment to grant this franchise to the Canadian Power

company in view of the exclusive lease to the Canadian

Niagara Power company. Other questions were also

submitted touching the validity of the charter to the

Canadian Power company, and all of these questions, it

is expected, will be argued at the May sittings of the

Court of Appeals. "The questions are very much in-

volved and complicated," says the order of the Council

referring the matter to the court, "and affect rights of

such value as to require a decision in advance of rather

than after the fact." There is little doubt, as the ques-

tions are of such vast importance, That a decision

will be asked from the court of last resort in England

before the development of power on the Canadian side

will be pushed with the zeal of real earnestness, for

after paying an annual rental of $25,000 a year the

Canadian Niagara Power company cannot afford to have

the cloud of doubt hover over the exclusive nature of its

rights. To secure this decision will take all of two years.
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in all probability, and in the meantime the Canadian

Power company will be restrained from commencing

the development of power under the franchise.

The breaking of ground in Victoria Park on Friday,

April 30th, was unannounced and few knew of it. None

of the officers of the Canadian Niagara Power company

attended. The contractor, A. C. Douglass, was in

charge. There were no official ceremonies. It will be

recalled that the general plans of the development were

prepared by Prof. Unwin of London, England, and ac-

cepted by the Ontario government several years ago.

Briefly stated, they contemplate the erection of two

power houses with a capacity of 125,000 horse power

each, and each to be fed by a separate canal. Tunnels,

300 and 800 feet long, will carry the water from the tur-

bines to the lower river.

At present there is but a small local demand for power

on the Canadian side of the river, and the prospective

Arc Lighting in America and Europe. 1

By C. Wiler.

Scarcely more than 17 years have elapsed since arc
lighting became a commercial art. In this short span
of time artificial illumination by the voltaic arc has not

only excelled all other competitive systems, but has
even become an important factor in the rapid develop-
ment of our modern civilization. A branch of industry

which is common property is subject to the individual

character of the nation and to influences and changes
due to the different social, commercial and geographical
causes. America, which in the latter half of this cen-
tury has taken such a prominent place in the technical

world, was much quicker to see the great future of arc

lighting than was slow, precautious Europe. The con-
ditions of this country were more favorable for the adop-
tion of the new method of illuminating than they were in

the old world. Here an immense area of land and an
immense population are under the rule of one general
government. American cities are very lenient in allow-

ing the use of their streets and do not impose the finan-

pearance, and although the plants are still running and
a few have been added, the system has been nearly en-

tirely abandoned. The desire to supply arc and incan-

descent light as well as the motive power from one and
the same generator, the once low efficiency of arc dyna-
mos, the use of small high-speed units, the consequently
inferior arrangement of the steam plant, and last but
not least, the high pressure for inferior lighting are the

objections made abroad against high-tension series arc
lighting. Some of these objections have of late years

been overcome in our land since larger units were built.

The speed of arc dynamos has been decreased, and, hand
in hand therewith, their efficiency has been increased,

so that today the commercial efficiency of a 60 light

dynamo reaches 82 per cent, to 83 per cent.; of a 100
light about 86 per cent. Since, however, the speed has
been decreased to about Soo revolutions per minute for

60 light dynamos and to about 500 to 600 revolutions per
minute for ioo light dynamos, it has been made possi-

ble to escape that labyrinth of countershafts, belts, pul-

leys, clutches and bearings which for many years was
characteristic of an arc plant. This has made possible
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FIG. I. ARC LIGHTING IN AM

markets for the power to be developed are Hamilton and
Toronto, the first named city being 40 miles and the

latter 90 miles from the proposed power house. The
franchise, however, allows the transmission of one-half

of the developed power to the United States, and thus

the Canadian plant can be made an important adjunct to

the Niagara Falls Power company's plant, especially as

the Niagara Falls Power company controls a majority of

the stock of the Canadian Niagara Power company. The
officers of the Canadian Niagara Power company are:

President, Col. Albert D. Shaw of Watertown, the
former United States consul to Manchester, Eng.; vice-

president, Francis Lynde Stetson of New York; secre-

tary-treasurer, William B. Rankine of New York. These
gentlemen, with Charles J Holman of Toronto, Ont.,
form the board of directors.

ERICA AND EUROPE. COMBINED ARC AND RAILWAY STATION PLANT AT MUNICH, GERMANY.

Sealed proposals are being invited until June Sth for
furnishing a quantity of electrical supplies for the
Twelfth Lighthouse District. Further information
may be obtained upon application to Major C. E. L. B.
Davis, San Francisco, Cal.

cial and technical restrictions that are ordinarily im-
posed abroad. Europe, on the other hand, is split up
into many large and small states, with different customs,
racial peculiarities and animosities. The municipal ad-
ministrations are very careful in the granting of fran-
chises. They keep a watchful eye on the appearance
of the streets and wait until a system has been thor-
oughly tried before they introduce it; but by their strict

rules they often check the development of an industry
which at the beginning needs a helping hand. In Amer-
ica arc lighting was considered a necessity, while it was
a luxury in Europe. It is no wonder, then, that the
streets of American cities and towns have been glitter-

ing in the splendor of the electric light while Europeans
were still content with gas and oil, and thus, too, it be-
came possible that keen foresight and genius developed
in our country a system which allowed of an economical
distribution over a large area and left nothing to be de-
sired as regards simplicity.

Series arc lighting with constant current dynamos of
varying electromotive force found its birthplace, its ap-
plication and its perfection in America. Up to date it

could hardly gain a foothold on the European continent.
It was adopted in England at the time that the Brush
and Thomson-Houston machines made their first ap-

1. Read before the Cbicago Electrical association, April iG,

an economical arrangement of the steam plant. The
countershaft can be avoided; arc dynamos have been
direct-connected with the steam engine.

Series arc lighting predominates in America. Arc
lighting by constant potential circuits was developed
much later than in Europe. It has come into extensive
use here since 1891, especially in large cities for private
lighting. Most of the large direct current supply sta-

tions for light and motive power here and abroad use
the three-wire system with 220 volts across the outers,

in Germany in conjunction with storage batteries.

Plants which serve mainly for arc lighting on the Euro-
pean continent use the two-wire system with a pressure
from no to 650 volts. The turning on or off of public
street lamps, which are connected with constantly sup-
plied circuits, is mostly done by hand when the area
covered is small. When the supply extends over a large
area, street lamps are turned on or off from the station

or the distribution point. Each circuit with from two
to 12 lamps in series is controlled from the station
switchboard or from the distribution center, where the
necessary measuring instruments for each circuit (am-
meter, voltmeter, polarity indicator) and rheostats are
placed.

Fig. 1 is a modification of a diagram from the Elek-
trotechnische Zeitschrift. It shows the arrangement
made in the combined arc and railway plants of the city



May 8, 1897

of Munich. The voltage of the generators is 640; 12

lamps are connected in series in one circuit. The
feeders are run to well designed distribution centers

which are located on the street and resemble patrol

boxes in their exterior appearance. From these points

the arc circuits branch out. The all-night circuits are

connected with the same side of the bus-bars in the dis-

tribution center as the incoming feeder, while the 12

o'clock circaits are connected with the other side. Both
sides can be disconnected by an automatic cut-out, the

fine wire winding of which is connected with a test wire

which indicates in the statron the voltage of the feeder

end. By short-circuiting the voltmeter in the station the

current rises sufficiently to operate the automatic cut-

out, which disconnects the desired circuits. In the old

part of the plant the three-wire system is used for the

feeders as well as for the arc circuits. The all-night

lamps are placed on one side of the neutral, the mid-
night lights on the other. The three-wire system is

changed into a two-wire system after midnight; the dis-

connected dynamo can be used for the charging of a

storage battery during the rest of the night.

Thus far only direct current distribution systems have
been considered. Alternating arc lighting has been kept

in the background both here and abroad. Only within

a few years has it come into a more extensive use, es-

pecially in the European continental countries, where it

is no longer regarded as much inferior to direct current
lighting. The success is to some extent due to moderate
frequencies, to the use of the very best, proper size and
even special carbons, and to the prevailing tendency of

using lamps with a very fine adjustment and slow feed.

Alternating street lamps are connected in America
with an individual transformer, the secondary voltage of

which is 30 to 40, the primary mostly 1,000 or 2,000.

This does not require a great amount of wire, allows an
economical distribution over a large area, makes the

lamps independent of each other and avoids a compli-
cated lamp mechanism. It has the drawback of requir-

ing a special transformer for each lamp. When alter-

nating arc lamps are connected with incandescent cir-

cuits the lamp voltage is obtained either by the intro-

duction of sufficient resistance, by a transformer or by
a choking coil, usually called an economy coil. The
coils are wound either for 50 volt circuits for the connec-
tion of one or two lamps or for 100 to no volt circuits

for the connection of one to three lamps. Some are ar-
ranged so that the lamps can be turned on or off inde-

pendently of each other.

Since the Frankfort exposition in 1S91 a large number
of alternating current stations have been built on the
European continent. Some of the older ones, as Cologne
and Amsterdam, supply each consumer with an individ-

ual transformer; the secondary voltage is 72. An inter-

mediate terminal on the transformer allows of the. use of
single lamps at 36 volts. Most "of the stations built later

connect the lamps with a network of secondary mains
fed from a transformer sub station. The voltage is no
or 120, so that three lamps can be connected in series
with a suitable choking coil, which takes the place of the
ohmic resistance of the direct current lamp. Quite re-

cently the Avenue de l'Opera in Paris has been again
lighted with alternating current lamps. The first at-

tempt was made in 1S78 with Jablochkoff candles, but
after 1S82 the street was lighted with gas. The pri-

mary current is stepped down to 220 volts. Two trans-
formers are used, each supplying five circuits. Five
lamps are connected in series on one circuit, requiring
(5x36) 1S0 volis, the choking coil for five lamps requires
20 volts; a drop of 20 volts in the line is allowed, which
makes a total of 220. After midnight the illumination
is reduced by disconnecting the transformer from the 12
o'clock circuits.

These examples serve to show that alternating arc
lighting is in vogue on the European continent. Vari-
ous attempts have been made to run a large number of
alternating arc lamps in series from a constant current
dynamo with varying voltage, or they have been con-
nected with a constant current transformer; other
methods for alternating series arc lighting have been
proposed and tried, none, however, have come into ex-
tensive use. The difficulties in high series "alternating
lighting arise in the lamp=, which are not yet satisfactory.

They have been overcome in England by rectifying the
negative waves of the alternating current. The current
from the constant potential alternator is led to a con-
stant current transformer. This consists of movable
primary coils and fixed secondaries; the force of repul-
sion between primary and secondary is balanced by ad-
justable weights. The regulation is dependent upon
the leakage in the transformer. The current is brought
from the converter to the rectifier proper, which is a re-
volving commutator driven by a synchronous motor.
The pulsating direct current is sent from here into the
line. The crater is formed at the positive carbon; the
light is consequently thrown downward, just as in a
direct current lamp. A rectifier set requires but small
floor space and very little attendance. The wear of the
brushes on the commutator is said to be not worse than
on arc machines. The efficiency of a 40 light set is

about 81 per cent. The rectifier system fills a long-felt
want in England, as is amply demonstrated by its rapid
introduction. Fig. 2 shows the latest type of Ferranti
apparatus; it has a capacity of 50 twelve-ampere
lamps. These are the systems which at present are
used in America and Europe for the distribution of elec-
trical energy for arc lighting.

In taking up the final conversion into light we will
compare European with American lamps. Gravity
feed is nowadays used everywhere; the mechanical
means for accomplishing the feed, however, differ
greatly from each other. The clutch and rod is the
American standard; the clutch or brake wheel, in con-
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nection with a gear and a rack rod, the English; the
rack, the chain or ribbon in connection with a train of
wheels, the standard on the continent of Europe. The
arc in American lamps is mostly traveling. The in-
terior of the globe, the lower carbon holder and the
lamp rod are not protected against the weather. With
these concessions a greater simplicity has been obtained
than in foreign lamps, which are mostly of the focusing
type and encased. English lamps are very simple in

construction; those of the other European countries,
however, show strongly the hand of the clockmaker.
They are often fitted with contrivances which are easily
put out of order and are very delicate. For simplicity,
ability to stand wear and tear, quick carboning and
cleaning, ease of inspection and repair, quick handling
and connecting, the American clutch lamp has not been
surpassed.

In England the electrical regulation of the lamp is

mostly mechanically differential, while in Germany as
well as in many other countries the shunt lamp—filled

257

terial and allows a lower lamp voltage. Coated carbons
are unknown abroad, and at present are used here less
than heretofore. Their use was justified in the earlier
days when the resistance of the carbons was high and
their life short. The thin coat of copper which sur-
rounds the lower part of the peak of the^negative carbon,
where the temperature is not high enough to melt it very
readily, intercepts a good deal of the light. The molten
globules of copper which drop on the glass globe and
adhere to it account to some degree for the breakage of
the thus disfigured globes. It is just as important to
use good carbons and of the proper size as it is to em-
ploy efficient machinery. Else the advantages gained
by one are offset by the disadvantages of the other.
To the progress in the manufacture of carbons is due

the perfection of the long-burning arc lamps with en-
closed arc. The arc in these lamps is surrounded with
a small glass globe which is closed air-tight at the bot-
tom. At the top it is closed in such a manner as to
allow the passing through of the positive carbon, the es-

ARC LIGHTING IN AMERICA AND EUROPE.— FERRANTI ALTERNATING RENT RECTIFIER.

with a shunt magnet, which strikes, regulates and feeds

the arc—has displaced the differential type to a great ex-

tent . Of late high-tension series arc lamps have come into

use in our country which are focusing, encased, of the

clutch type, short length, ornamental in their outer ap-

pearance and fittedwith a single pair of carbons for all-

night lighting. Double-carbon lamps are very seldom
used at present in new installations; single-carbon lamps
with five-eighths inch carbons and the necessary length
for all-night lighting take their place. Double-carbon
focusing lamps are used in England; five-eighths inch

or eleven-sixteenths inch carbons are used for all-night

lighting elsewhere in Europe.
Very little need be said about the European solid and

cored carbons. They are used extensively here and are

well known. The purpose of the core is to anchor the

arc and keep it from wandering about, which results

when the section of the carbon is too large in proportion

to the current. The core decreases the resistance of

the arc by the higher conductivity of the vaporated ma-

capement of the products of combustion and the enter-

ing of fresh air. The oxygen of the air combines with
the free carbon to CO., and CO and prevents its de-

posit and blackening of the globe. The lamp which
has become standard in the United States—abroad it is

hardly in use at present—consumes 4.5 to 5 amperes at

a pressure of no volts. The arc voltage is about So.

The balance is taken up in a resistance which serves for

the steadying of the arc. Aside from the great saving

in carbons and attendance, these lamps have the advan-
tage that they can be connected singly with a no volt

circuit, whereas thus far constant potential arc lamps
had to be run in pairs on no volt circuits. Long-life

arc lamps require when run singly only a simple mech-
anism with a main circuit magnet; they are perfect

spark arresters. The double globes, with which the

lamps are fitted, diffuse the light very evenly when prop-

erly selected.

Clear glass globes for street lighting are used in

America, while abroad diffusing (opalescent, opaline,
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alabastrine) globes are used. European critics, who usu-

ally describe these clear globes as a mere protection

against the weather, have often made them the target of

their sarcastic remarks and have blamed the American

public for the poor protection they afford the eye. Of

late, however, opalescent globes have come into use.

Different attempts have been made to reduce the loss in

light produced by the use of the diffusing globes in out-

side service and to gain a better distribution. Although

these attempts are old it is only since a short time that

they have reappeared again, greatly improved and modi-

fied in France in the holophane or entirely luminous

globes- The outer surface of these clear transparent

globes is covered with a large number of very small

horizontal ribs and groovings (prisms). They have two

faces, one reflecting and the other refracting, and spread

the light vertically. The shape of these prisms is differ-

ent according to their relative position to the light. The
inner surface of the globes is covered with a large num-

FIG. 3. ARC LIGHTING IN AMERICA AND EUROPE.—GER-

MAN DESIGN.

ber of vertical flutes, which spread the light horizontally.

The flutes are concave at the bottom and separated by
narrow ribs. The loss in light is very small compared
with other diffusing globes, and the light is better dis-

tributed. Holophane globes are expensive at present,

are difficult to clean, are split in two halves, and require

special fittings for their support. Two-part globes are

sometimes used in France, where for street lighting the

harp and hood are in very extensive use for the rigid sup-

port of lamps on posts. Quite sharply marked from
this is the German method, which supports street lamps
on a so-called bishop's crook (Fig. 3)— a straight orna-

mental stem with a crook at the end—in such a manner
that they can be lowered for the trimming. This avoids

the use of a ladder or of steps on the post, but the line

wires hang flopping about, which does not add to the

beauty of the post or to the insulation resistance of the

net. _Where high voltages are used, lamps are rigidly

supported on the post and carefully insulated from the

ground. The American hood with its wooden hanger-
board and post answers these requirements. Since the

voltage on arc circuits has in late years been nearly
doubled, the hangerboard and hood have been discarded,

with the outside exposed binding posts of the lamp lo-

cated in the inside; the weatherproof lamp is insulated

suspended on the post.

An excellent idea of the style of lamp-post in general
use in France is given in Fig. 4. This type has also

been introduced of late in England, but heretofore the
design shown in Fig. 5 was pretty generally used. In
Portsmouth the character of the service requires the
employment of a lamp-post designed on the plan of Fig.
6. This is a combination post, providing for both arc
and incandescent lamps. The arc lamps are burned on
the streets until midnight in Portsmouth, at which time
they are cut out and the incandescent lamps turned on.
Recently arrangements were made for switching the
lights on and off from the station. Before this was done
an employe rode from post to post on his bicycle every
night.

Arc lighting is by far not in as general use as it is

here. Public street lighting is very often confined to
the main thoroughfares. The conditions under which
arc lighting developed in America and Europe differ
greatly, as shown, and the results are a consequence of
these varying conditions. On both hemispheres the
effort has been made to advance the development of arc
lighting, further its progress and make it an important
link in the chain which drives the world's restless ma-
chinery.

Important Changes in the Patent Law,
In the excitement attendant on the change of admin-

istrations at Washington, the fact that there were im-

portant changes made in the patent laws on March 3,

1897, seems to have escaped general notice.

One of the two new statutes passed is almost entirely

amendatory. It amends sections 4S86 and 4920 of the

Revised Statutes of the United States, adding to the

conditions of obtaining a patent that the invention shall

not have been published more than two years prior to

the application, in any printed publication in this or

any foreign country, and making it a defense to an ac-

tion for infringement that the invention has been de-

scribed in some printed publication more than two years

prior to the application for a patent therefor.

Such changes are made in section 4SS7, of the old

law, that the fact that a patent has been obtained in a

foreign country by the inventor or his legal represent-

atives or assigns, before it is obtained here, shall not

limit the term of the patent in the United States, though

the application for a patent must be filed in this coun-

try within seven months after the filing of the applica-

tion for the foreign patent, or no patent will be granted

in this country. As the law was before, patents that

would otherwise have run 17 years in this country have

been limited to two years, five years, and all sorts of

terms, by reason of the fact that they were first taken

out in foreign countries.

The right of a party to proceed in his application for

a patent, once having been rejected, was limited by sec-

tion 4S94 to two years; but the commissioner of patents

managed to change the rule, making it six months, which

the patent lawyers greatly disliked. Now the time is

fixed at one year, a compromise which is believed to be

satisfactory to all.

Section 489S, relating to the assignment of patents, is

amended by the addition of the provision that if any

assignment, grant or conveyance of any patent shall be

acknowledged before any notary public of the several

states or territories or the District of Columbia, or any

commissioner of the United States Circuit Court, or be-

fore any secretary of legation or consular officer author-

ized to administer oaths or perform notarial acts under

section 1750, the certificate of acknowledgment shall be

presumptive evidence of the execution of such instru-

ment.

Section 4921, concerning the estimation of damages

FIGS. 4 AND 5. ARC LIGHTING IN AMERICA AND EUROPE.
—FRENCH AND ENGLISH DESIGNS.

for infringement, has added to it the provision that in

any suit for infringement there shall be no recovery of

profits or damages for any infringement committed
more than six years before the filing of the bill of

complaint therein, which provision shall apply to ex-

isting causes of action. In every case where the head
of any department of the government shall request

the commissioner of patents to expedite the considera-

tion of an application for a patent, it shall be the duty

of such head of a department to be represented before

the commissioner to prevent the improper issue of a

patent. This is an entirely new provision.

January 1, 1898, is the date set for the taking effect

of all the foregoing changes, though the amendments to

sections 4886, 4920, 4SS7 and 4S94, it is declared, shall

not apply to any patent granted prior to that date, to

any application filed prior thereto, nor to any patent

granted on it.

The other statute passed is intended to cure the evil

growing out of the fact that corporations using patented

inventions frequently go for their charters into other

states than those where they do their business, making

it very difficult to serve papers on them in the states of

their incorporation, where the law has heretofore re-

quired suit to be brought. The new law authorizes suit

to be brought in the place where the business is carried

fig. 6. ARC LIGHTING IN AMERICA AND EUROPE.
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BINATION POST.

on, and service to be made upon an agent, in the case of

a corporation. The amendments took effect March 3,

1897.

Slacking Speed Between Stopping
Places.

It is the legal duty of a street railway company to

stop its cars at suitable places for passengers to leave

them, and have the cars remain stationary long enough

to enable them to do so safely. But a case just recorded

in the Pennsylvania reports presents an instance where

a business man using a certain line of cars to shorten

his walk was in the habit of leaping from the cars at a

point where they did not ordinarily stop, from which

point he walked to his home. He alleged that the con-

ductor and motorman knew of this habit, and, at a sig-

nal from him, would slacken the speed of the car down
to about four or five miles per hour, in order to relieve

him from the dangers incident to this mode of alighting

as much as they reasonably could. Granting that this

was so, the Supreme Court of Pennsylvania holds that

the company was not bound by this practice nor by the

good nature of its employes, as thus manifested. To
leap at all from a moving car it pronounces such contri-

butory negligence as will defeat an action for damages
for injuries sustained, unless the motion be so inconsid-

erable that a person of reasonable prudence, exercising

ordinary care, would not hesitate about the safety of

the attempt to alight. That the attempt to leap from an

electric car moving at the rate of from four to five miles

per hour is contributory negligence in the passenger, it

further holds, could be properly declared by the court,

on a motion for a compulsory nonsuit, without referring

the question to the jury.

Charles E. Rector, actiDg under the engineering ad-
vice of B. J. Arnold, has closed contracts for a 50 kilo-
watt direct-connected electric lighting plant to replace
the old outfit used in connection with his Chicago res-
taurant. New wiring and one new boiler are included
in the remodeled plant.
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Dr. G. H. B. Zahn.

In estimating the value of the World's Fair some

consideration should be given to the fact that many

foreigners who were attracted to this country by the ex-

hibition at Chicago in 1893 were so deeply impressed by

the advantages to be had here that they determined to

make America their home. In this way the United

States has gained many desirable candidates for citizen-

ship among scientists who were trained in the universities

of the Old World, and who otherwise might have passed

their lives in their native land. The electrical fraternity

has received many valuable acquisitions in this manner,

as all who had occasion to meet the foreign visitors at

the Columbian Exposition know.

Among those whose subsequent labors have attracted

attention in the electrical field, the subject of this

sketch has gained creditable distinction. Dr. G. H. B.

Zahn of Dayton, Ohio, was born in Germany 28 years

ago. In his boyhood he had the usual training in the

public schools and was graduated by the gymnasium at

Wiesbaden in 1SS9. He then went to the University of

Strasburg, where he devoted himself to the

study of mathematics, chemistry and physics,

paying especial attention to electrical science

under the guidance of Professor Kohlrausch,

who is now president of the Imperial Phys.

Techn. Institute at Berlin. In 2>£ years

at Strasburg Mr. Zahn not only passed

through the regular course of study, but he

also finished a thesis on an electro-chemical

subject. He then devoted some time to the

study of electro-metallurgy and in May, 1892,

he received the degree of Ph. D., after examin-

ation in physics, chemistry and mathematics.

He then spent considerable time at the Poly-

technicura at Zurich, Switzerland, where he

devoted himself to the regular course of elec-

trical engineering, dynamo design, etc., as well

as to scientific researches on alternating cur-

rents and the application of condensers to

alternating current work. In the spring of

1893 Dr. Zahn came to the United States to

visit the World's Fair and study the methods

of American manufacture, especially in regard

to electrical engineering. Having spent some

time at Chicago, he designed for several electric-

al companies alternating current dynamos and

transformers, as well as incandescent and arc

dynamos, and was also engaged as consulting

engineer in several important projects. After

a short trip to Europe in 1S95, Dr. Zahn went

to Ohio, where he designed a line of gas en-

gines for an Ohio company and devoted him-

self principally to consulting work. For the

purposes of later publication he made a great

number of comparative tests on gas, gasoline

and oil engines, the results of which will be

published in the near future, together with

tests of the prominent European machines of

that class.

Dr. Zahn is at present at Berlin, Germany.
On his return he will continue his work as a consulting

engineer, for which profession his liberal education and
wide experience abroad, together with his familiarity

with American practice, fit him. During his residence

in this country he has made some valuable contributions

to electrical literature. Several of these have been pub-
lished in the Western Electrician, including a recent

article on "Transmission of Heavy Currents." "A Cen-
tral Station with Three-phased Current Generators,"

"Cup Armature Dynamo" and "Selecting an Electric

Motor," were subjects of earlier contributions. In these

articles Dr. Zahn has displayed the same thorough
knowledge of the subject that has marked all his work.

He has also established a reputation as a designer of

electrical machinery, during his residence in this coun-

try. Probably his best known work in this particular

line is the multipolar dynamo and motor, which has been
described and illustrated in this journal.

Dr. Zahn's latest and most extensive work is a series

of six lectures upon "Direct Current Dynamo Design,"

which he has just completed for the Western Electri-
cian and which will be presented in serial form in this

journal. These lectures will be copiously illustrated by
original drawings and they will be supplemented by val-

uable data presented in tabular form. In these lectures

the author has aimed to present in a concise and graphic

manner the best ideas of foreign engineers and the most

approved American practice. Consequently they will be
of especial value to engineers seeking brief but thorough

information. They will contain all the necessary elec-

trical, magnetic and mechanical data for the construc-

tion of such machines. Realizing that a great help in

designing a new dynamo will be a careful study of the

dimensions of the parts of standard machines, especially

in regard to their fitness for special service, several ex-

amples have been presented for the consiieration of

readers. It is confidently anticipated that these articles

will prove of great value to students, designers and

engineers, and they will no doubt be fully appreci-

ated.

Mechanics' Institute of San Francisco.

The thirtieth industrial exposition of the Mechanics'
Institute of San Francisco has been announced to open
August 17 and close September 18, 1897. The fair

is said to afford an excellent opportunity for eastern manu-
facturers and producers to place their products before
the consumers of the Pacific Coast. Heretofore, these

expositions have been mostly confined to exhibits show-
ing the progress of California in art, science, mechanics,
agriculture and horticulture, but it is proposed to en-

DR. G. H. B. ZAHN.

large the scope of the exposition this year and receive

exhibits from all over the country.
The fair will be held in the Mechanics' Pavilion, a

building of two stories, covering a whole block adjoin-

ing the city hall, and in the heart of the city. It has
an ample floor area of three and one-half acres, and is

easily accessible by all car lines. Exhibitors will be
aided by generous concessions and a liberal manage-
ment to present their exhibits in the most attractive

form; and a large attendance will be ensured by low
rates of admission, exceptional attractions, special days
and excursions from the interior towns. Power for

machinery will be supplied free of expense. Space,

water and lighting will also 'be free to exhibitors. Lib-
eral premiums will be given.

The Mechanics' Institute has a membership of nearly

5,000. The proceeds of these fairs are expended in

paying premiums and in the building up and mainte-
nance of a large and growing library, free lectures and
classes, and the dissemination of knowledge. Premium
lists and other information will be supplied on applica-

tion to E. P. Heald, secretary, No. 31 Post street, San
Francisco, Cal.

Mr. Arnold's Lectures Appreciated.
The merits of Mr. Arnold's lectures on "Design and

Construction of Electric Power Plants," now being pub-

lished in the Western Electrician, are receiving

deserved recognition, especially in such educational in-

stitutions as have an electrical engineering department.

From one prominent university last week 11 subscrip-

tions were received, all of the subscribers being students

in electrical engineering.

Electricity and Compressed Air Not
Rivals, but Useful Agents for

Varying- Purposes.
[From the American Engineer .]

At the June convention of the Master Mechanics' as-
sociation, a report is expected on the subject of motors
for shops—steam, air and electric. The practical aban-
donment of steam motors for all purposes outside of the
main power plant is so general that we may expect the
report to be largely devoted to compressed air and
electricity. It is an interesting subject, and if the com-
mittee will realize that there is a field for each of these
types of motors and will as far as possible define those
fields, a valuable work will have been accomplished. To
an impartial mind, both compressed air and electricity
appear as valuable agents for the transmission of power.
Both have the advantages of small loss in transmission
and of conductors at the temperature of the surrounding
atmosphere and suitable for almost all places and posi-
tions. In the storage of power compressed air appears
to have an advantage over its competitor. When, how-
ever, we come to utilize the power transmitted we are
at once confronted with the fact that electricity can be
used satisfactorily only where a rotary motion is suit-

able to the work in hand, while the forte of compressed
air* is not rotary but reciprocation motion.
The relative values of the two agents conse-
quently depend not altogether upon the meth-
ods or economy of generating and transmitting
the power by each, but somewhat upon the
facility with which each can be employed at
the various points, and to the work for which
the power was generated. Under these cir-

cumstances it would appear almost axiomatic
and entirely beyond dispute that each of these
agents has its legitimate field. At present there
seems to be a disposition on the part of the
advocates of each to urge the use of one to the
exclusion of the other, but we venture the pre-
diction that in the near future large shops will

be equipped with both electricity and com-
pressed air for power purposes. Why not?
This present hustling after compressed-air
tools, much as it is to be commended, does not
arise from the fact that it is superior to all

known agents for all purposes, but because it

is much cheaper than the manual labor it re-

places; in fact, the cases are legion where com-
pressed air is generated and used in a thor-
oughly wasteful fashion, and yet saves much
money when compared with former methods
involving more manual labor. When we get far

enough into the new order of things tobe more
concerned in how much more we can save than
in the good work already done, the wasteful
methods of using air will not be tolerated, and
where the use of electricity is the proper solu-
tion for individual cases, that agent will surely
be employed. Then we will find electric gener-
ators and air compressors both installed in

the one plant, and each time it is decided
to employ power for certain operations form-
erly done by hand, the agent more suitable
for that particular case will be selected. Such
acourse will not result in reducing the extent
to which compressed air is used, for the em-
ployment of both air and electricity is bound to

extend greatly as the result of the ever pressing
demand for economy in shop operations.

Canadian and United States Tariff
Bills of 1 897 and British Tariff.

As soon as the Canadian tariff and the United
Slates tariff bills now pending become law, a

special edition of the Canadian Manufacturer of

Toronto, Ont. , will be published containing both of

them and also the British tariff bill now in force, all

reproduced in full from authentic copies obtained from
official sources. As soon as the new Canadian tariff bill

is presented in the House of Commons at Ottawa it be-
comes the law of the land, going into effect immedi-
ately. The Dominion Parliament being already in

session, it is the announced intention of the government
to present the tariff bill with as little delay as possible.

The new United States tariff bill now before Congress
is expected to become a law and go into effect at an early

day.

National Association of Street Railway
Employes.

"My report as secretary of the National Association

of Street Railway Employes will show a marked degree

of improvement for the past year," said Rezin Orr to a

reporter when discussing the annual convention of the

organization in Dayton, O. He says that there certainly

has been a marked degree of progress since the last con-

vention, especially so when the all-pervading business

depression is taken into account. Thirty-two divisions

have been organized during the year, a greater number
than for any similar period since the formation of the

national association at Indianapolis in 1S92.

At the last convention a death benefit was established,

and all just death claims have been promptly adjusted,

and a handsome balance is yet to the credit of that

fund.
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It is said that the Illinois Central railroad authorities

have decided to take no definite action for a year in the

matter of the electrical equipment for the suburban serv-

ice at Chicago. In the meantime various plans and

methods of electric traction will be carefully considered

by Chief Engineer Wallace, with the active advice and

assistance of John Lundie, the mechanical engineer.

Verv little positive information of the exact condition

of affairs could be gained by one unfamiliar with the

business of the General Electric company by the most

careful perusal of the annual report just submitted by
President Coffin. It is admitted that there has been a

very marked shrinkage, especially during the latter half

of the year, but it is added that "with a return to nor-

mal commercial conditions, a corresponding revival in

the business of your company may be expected." In

support of this position, it is shown that "the volume of

business secured by the company for the first three

months of the current year is slightly in excess of that

for the same period in either of the three previous years."

An improvement, such as that indicated, would indeed

be welcomed on every side.

An examination of the report of the financial branch

of the business shows that the "very marked shrinkage"

which has been noted in other departments is not recog-

nized there. The value of patents controlled by the

company still remains at $8, 000, 000, according to Vice-

president Ord's estimate, and the securities which

are owned by the company are rated at full value. The

company is indeed fortunate in beiDg so exceptionally

favored at this time.

In striking contrast to the excellent record made by

Chicago during the World's Fair in handling the im-

mense throngs that visited the city at that time was the

poor showing of New York in its feeble attempt to pro-

vide transportation accommodations during the dedica-

tory exercises of the Grant monument. The Herald

comments editorially on the lack of facilities, and says:

"The need of rapid transit in this city and a bridge

"across the Hudson River was never so greaily empha-

sized as on Tuesday. It is to be hoped that the persons

who have these enterprises in charge will be stirred into

greater activity by the object lessoa they received."

Poor old New York!

Electricity is property—in a legal sense, at least

—

down in Kentucky. In the Criminal Court at Louis-

ville, last week, Judge Noble overruled a motion to

dismiss the case of a saloon-keeper who had tapped an

electric light wire, and who maintained that he had

taken nothing of value. It was in passing upon this

point that Judge Noble decided that "electricity is

property," and ordered that the case be tried on its

merits. It is not to be expected, however, that this de-

cision will be accepted as a scientific definition by those

who have been engaged in an attempt to solve the prob-

blem of the identity of electricity. But it may be ac-

cepted as a fact that Judge Noble will hereafter be re-

garded as an authority by central station owners.

Members of the American Institute of Electrical

Engineers look forward to the annual meeting, which is

to be held in New York on May iSth, with much interest.

The organization has added many new members during

the last year and it has gained some valuable acquisi-

tions. But there is still much work to be done, and with

the infusion of new life into the management it is be-

lieved still greater advances may be made. The regular

ticket which has been prepared for this occasion contains

many excellent names and as a whole is acceptable.

Reports of the work done by the western members

indicate that interest in the proceedings of the meetings

held in Chicago is also increasing. Those in charge of

this work have certainly been untiring in their efforts.

Among the privileges accorded to tenants by the

modern decisions which elevate them above the position

of mere vassals to their landlords may be classed the

right to remove, during the term of their leases, all

trade fixtures annexed to the leased premises, and, in

the absence of any stipulation to the contrary, to also

remove, during the same period, erections and additions

made by them upon the premises which would at one

time have bten considered permanent fixtures. In view

of this modern doctrine, the Supreme Court of Oregon

says, in a recent decision, that it cannot think that dyna-

mos and other electric light machinery put in by a ten-

ant for an electric light system extending to other build-

ings are to be classed as erections or additions made
upon the leased premises, even where the lease ex-

pressly provides that at the end of the term the lessee

shall deliver up the premises "and all future erections

and additions to or upon the same."

What is legally a "line" for telephone taxation? A
provision of Florida law is that telephone companies

shall each pay, on every plant, a license tax of S100;

provided, telephone lines of less than 25 miles in length

shall pay a license tax of $25. The question was raised,

in the case of Southern Bell Telephone & Telegraph

company against D'Alemberte, as to what constituted a

line. The company- contended that its line was to be

estimated at the sum of the distances covered by the

poles supporting its wires, because in the telephone

business the word ' 'line" means ' 'a line of poles and the

wires suspended thereon, without regard to the number

of those wires." But, while it is true, as a general rule,

that popular words are to be construed in the popular

sense, and technical words in a technical sense, when
used in a statute, yet, the Supreme Court of Florida

maintains, in its decision of this case, that when a word

has both a popular and a technical meaning, the court

will give it effect according to the popular signification,

if it was so used by the Legislature, and the context

may be referred to in ascertaining the sense in which it

was used. In harmony with this, the Supreme Court

holds that, under the statute mentioned, where a

telephone plant consists of separate wires and instru-

ments for the use of subscribers, all connecting with

each other by mear>s of a call wire common to all at a

central office, and the sum of the length of all its wires

thus in use exceeds 25 miles, the company operating

such plant is subject to a license tax of Sioo, although

the sum of the distances covered by the poles support-

ing its wires is less than 25 miles.

Rumors of several important deals involving the pur-

chase of independent telephone exchanges by the Bell

interests have been circulated of late, especially in the

East, where the old concern is making a desperate fight

to maintain its position. The object of all these stories

about the failure of new companies to establish a paying

business and the readiness of the owners to turn over

the property to the Bell companies is apparent to all

familiar with the situation. It iriay be remarked that

the Bell company is not buying up worthless exchanges,

nor is it investing its money in non-productive property,

such as the independent companies' plants have been de-

scribed to be by the old concern. As a matter of fact the

announcement that the Bell company has purchased an

independent company's equipment may be accepted as an

admission of defeat on the part of the purchaser. That

is the last resort of the Bell company. All other meth-

ods must have failed to drive out competition before the

Bell company consented to part with any portion of its

spoils.

In the West the independent companies are making

such progress that the Bell company has found it neces-

sary to circulate statements showing the increase in the

number of instruments it has in use in its system, and in

doing so it has created an erroneous impression. For

instance; where a new subscriber is added to the service

the record is made to show two instruments, but no ex-

planation is made that this pair of instruments—receiver

and transmitter-—constitutes one set and means only one

additional subscriber.

The paper by Prof. Crehore and Lieut. Squier upon

the synchronograph before the American Institute of

Electrical Engineers has attracted considerable atten-

tion to the history of the art of telegraphy, and many
of the remarkable feats heretofore accomplished are

described. An operator who contributes some interest-

ing reminiscences in the Sun says that men who are

familiar with some of the remarkable word-sending feats

accomplished within the last 25 years are not surprised

at the possibilities of the system described, although its

practicability in commercial work has yet to be demon-

strated. In 1876 news of the Centennial was transmitted

between Philadelphia and New York at a rate of speed

at the time unheard-of in telegraphic exploits. By the

Edison automatic method the number of words sent in a

minute varied from 500 . to 5,000, a speed of from

1,500 to 2,000 being easy. A message of 1,000 words

was sent from Philadelphia to Sir William Thom-
son in New York in 56 seconds, every word of it being

received clearly and accurately. At other times, when
the need of absolute accuracy was not so great, 2,000

and 3,000 words per minute were frequently transmitted

for several minutes in succession. In the same year

dispatches were sent daily between New York and

Bridgeport at a rate of fully 3,000 words in one minute.

Between Pittsburg and Buffalo, also, a speed of from

1,000 to 2,000 words was regularly maintained. After

the close of the Centennial there seemed to be less de-

mand for extraordinary telegraphic communication, and

the Edison method fell into disuse. A great objection

to it was that a grounding of the wire would clip out

great portions of the message. There are, of course,

many difficulties to be overcome before the new system

can be introduced commercially, but those who are en-

gaged upon it consider that none of these obstacles is

insurmountable. They hope satisfactorily to solve the

problems involved.
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Barrett Forced to Resign.

John P. Barrett has been forced to resign the position

of superintendent of the City Telegraph Department

of Chicago. The resignation was not a voluntary act,

but was in compliance with a demand from the mayor.

Barrett, it appears, was wholly unprepared for this

action, and at first showed a disposition to bluster and

make a fight, but he was soon given to understand that

Mayor Harrison was inexorable, and that, unless the

resignation was promptly forthcoming, he would exer-

cise the power, of removal given him by the civil serv-

ice law according to the interpretation of Corporation

Counsel Thornton. Finding threats and entreaties alike

unavailing to secure even a respite, Barrett reluctantly

submitted.

The developments leading up to this climax in the

affairs of the "city electrician' are, for the most part,

known to readers of this journal. When the new mayor

came into office one of the first subjects that commanded

his attention was the condition of the city electrical de-

partment. In some quarters Barrett was still credited

with sufficient political influence to enable him to con-

duct his office in defiance of the rules governing other

branches of the civic administration, but so flagrant had

become these violations that there was a general protest

against the further retention in office of one who had ex-

erted such a demoralizing influence. Finally a commit-

tee from the Brotherhood of Electrical Mechanics,

headed by Charles B. Qnealy, waited upon the mayor and

laid before him a record of Barrett's official career.

This statement showed that the sentiment of the elec-

trical fraternity was against Barrett; that the under-

writers had no confidence in him and repudiated the

inspection work of his department; that the unjust dis-

crimination practiced by Barrett, as illustrated in the

awarding of the contract for fire-alarm boxes last winter,

had not only stirred up the electrical trades against him,

but had aroused pablicopinion generally; that his open

violation of the rule requiring bids for all city contracts

amounting to $500 had been a drain upon the city, and

that finally he had discriminated against organized labor,

and in defiance of the civil service law had refused to

appoint certain applicants solely b3cause they were

members of the Brotherhood of Electrical Mechanics.

In support of these charges the committee presented

abundant evidence of a convincing character; prominent

citizens, well-known business men and representatives

of different branches of the electrical business supported

the movement.

On Wednesday, April 21st, the mayor took the sub-

ject under advisement, and announced that he would

give his decision in a week. At the expiration of the

allotted time the decision was announced in a curt note

to Barrett, demanding his resignation. After an unsuc-

cessful attempt to secure a respite and with apparent

reluctance, Barrett submitted his resignation, thus end-

ing his public career by being driven from office after

31 years on the city's pay-rolls.

chanical connection between the bridge and the motor
room; and the motor portion of the apparatus can be
placed as near the rudder as convenient, the wires being
readily run to the desired point of control.

It is also an improvement to have the motors contin-

uously in motion. The rudder of a ship may require to

be moved several thousand times a day, and the con-
stant reversal of the engines forms a great part of the

wear and tear upon a steam steering gear. Essberger's
apparatus is now being introduced and tested in the

German navy, and similar devices doubtless will be tried

soon in the merchant marine.

Banquet of Chicago Electrical Men.

It will be remembered that at the recent dinner of the

Chicago electrical fraternity at the Union League club

it was determined to keep up the meetings, and for this

reason the chairman of the last banquet committee was

authorized to make arrangements tor another dinner.

These preparations have been concluded and the date

announced. It has been decided to hold the next dinner

at the Union League club, on Wednesday, May 12th, at

6:30 p. m. The committee having the arrangements in

charge is composed of B. E, Sunny, Charles A. Brown,

Samuel Insull, W. H. McKinlock, Angus S. Hibbard,

W.
J.

Lloyd, Charles T. Page and F. B. Badt.

Electrical Steering Machinery.
The use of electric power on shipboard is being ex-

tended to nearly all the functions formerly performed
by auxiliary steam engines, and it is to be expected that

the steam steering engines will prove no exception. The
Elektrolcchnische Zeitschrift gives an account of

Essberger's electric steering gear, showing very clearly its

arrangement and operation. The principle upon which
this gear operates is that of two continuously-running
motors coupled to an epicyclic train of gearing in such
a manner that, when both motors run at the same speed,

the motion of the final wheel is zero, but for any differ-

ence in speed the shaft is operated in one direction or

the other. This "over-running," as it may be called,

can continue only so long as the lever upon the bridge

is moved, as otherwise a resistance interposes to check
the overrunning motor, much in the same manner as the

action of a steam steering gear is controlled.

Among the advantages of the electric gear, the great-

est, of course, is the absence of the necessity of any me-

Alexander Dow to Test the West Park
Lighting Plant.

Much difficulty has been experienced in the operation of

the new arc lighting plant installed under the supervision

of Foree Bain at a cost of $180,000 for the illumination

of the West Side parks and boulevards in Chicago.

The dynamos are 150-lighters, seven in number, and to

these the trouble is attributed by Mr. Bain, who has

given his best thought and effort as an engineer to the

park commissioners, and who is confident that the plant

in other respects is all right. This is shown conclusively,

he thinks, by the fact that a machine of another manu-

facture was connected at the power house, for a test, to

one of the long circuits, carrying the load successfully

and without trouble. Mr. Bain insists that the dyna-

mos shall be made right, if it is possible, before they are

finally accepted by the board of park commissioners,

and this the contractor is, and has been for several

months, trying to do. The manufacturing company ad-

mits that the arc machines were faulty, but claims that

they were not altogether to blame, and were not cared

for properly, and that now, with new or rewound arma-

tures and other changes, they are equal to the work re-

quired of them under the specifications.

In this situation the present board, which is a recent

creation of Governor Tanner and has taken charge since

the practical completion of the plant, acting on the ad-

vice of its attorney, has concluded to employ a disinter-

ested and independent engineer to make a test of the

electrical plant and make a report, so that no injustice

may be done to anyone. This report, with those of Mr.

Bain, will form the basis of the board's action in rela-

tion to the acceptance of the dynamos. For this work

Alexander Dow of Detroit has been retained. Mr. Dow
is an experienced and capable engineer, whose fairness

no one questions. He was formerly the electrical en-

gineer of the Chicago office of the Brush compaay, and

while in this city installed the plant in Washington

Park which furnishes light to the South Side parks and

boulevards. He afterward accepted the position of city

electrician of Detroit, resigning not long ago to accept a

responsible appointment with the Edison Illuminating

company of that city.

Public Lighting in Des Moines.
Press and people in Des Moines, Iowa, have devoted

much attention to the prospect of establishing a munici-
pal plant for electric street lighting. The city has been
expending $55,000 a year for street illumination, and it

is asserted that the money can be profitably invested

in a city plant. Frank B. Rae of Chicago was retained

as consulting engineer for the city, and the matter was
discussed with great energy and heat. Finally, specifi-

cations were issued for a proposed municipal arc lighting

plant, and bids were invited on two plans—one for com-
bined tower and low-lighting and one for all low-light-

ing in the usual fashion. Des Moines includes within

the corporate limits quite a large area of outlying terri-

tory, sparsely built, and it is to light this that the tower

system is seriouly considered, although the point has
has not been decided. The Board of Public Works has

decided to accept the bids of the McCaskey & Holcomb
company of Springfield, 111., as the best and lowest.

However, according to law and as noted in the specifi-

cations, a contract cannot be entered into with the bid-

der selected by the board as making the best tender un-

til the action is confirmed by vote of the electors of the

city. Accordingly, a special election for this purpose is

set for May 17th. Two questions will be submitted

to the voters. One provides for an expression of opin-

ion as to whether the city should enter into contract

with the company named. The other is the formal

proposition that the city purchase a plant for electric

lighting.

The bids of the McCaskey & Holcomb company thus

accepted are as follows: Towers and low lighting,

$114,588; all low-lighting, $105,365. This is for the

building, machinery, poles or towers, wires and lamps
complete. la the low-lighting system there are 500
lamps. If the other plan is adopted there will be 250
lamps on towers and 100 on posts. In order that the

present appropriation may serve to pay for the plant,

the McCaskey & Holcomb company makes this propo-

sition: It will build the low lighting plant and operate

it, lighting the streets of the city for the period involved,

for 67 monthly payments of $4,583 33 each. At the end
of the five years and seven months it binds itself to trans-

fer the plant to the city in as good condition as when
new, ordinary wear and tear excepted, for the sum of $1.

In the case of the tower-lighting plant, the monthly pay-

ments (which are simply one-twelfih of $55,000) are

to last through a period of six years.

Telephone News from the Northwest.
[From the Minneapolis correspondent of the Western Elec-

trician.!

The Mississippi Valley Telephone company's repre-

sentative met the St. Paul Assembly committee in secret

session and had the plans of the company outlined. The

ordinance granting the company a franchise will be con-

sidered at an early day. This company proposes a long-

distance line from Keokuk, Iowa (its home), to the Twin

Cities and claims to have contracts for about 8,000 in-

struments in cities where franchises are assured. Every

one of these is to be in operation by the first of next

year. Work has been begun on the company's plant at

Burlington, Iowa, and is being rushed. At Keokuk the

Retail Grocers' association has voted to order out the

Bell telephones and use only the Mississippi Valley in-

struments. Other retail merchants pledged the grocers

they would follow suit.
'

Canosia, Minn., voted $400 to aid in the construction

of a telephone line from Duluth. Minn,, to Pike Like.

R. R. Pritchard of Princeton, Mo., has completed ar-

rangements for the establishment of a second telephone

exchange in Leon, Iowa.

The American Telephone & Telegraph company has

been granted a right of way through Black River Falls,

Wis.

F. C. Bradbury of St. Paul will establish a telephone

system in Wadena, Minn., with lines to Verndale and

Park Rapids.

The E. H. Martin Telephone company, Webster

City, Iowa, is an applicant for a telephone franchise at

Eagle Grove, Iowa.

The Northwestern Telephone Exchange company's

new exchange building in Minneapolis is approaching

completion. The operating room and switchboard, it is

announced, will be the finest in the world.

Receiver for Calumet Street Railway
Company of Chicago.

The Calumet Electric Street Railway company of Chi-

cago has at last found its way into the hands of a receiver.

On Friday, April 30th, Judge Sbowalter appointed John

McKeon, receiver of the National Bank of Illinois, to

act as receiver of the road.

This action by Mr. McKeon, on whose application the

receivership was granted, was not generally anticipated.

No change in the Calumet Electric situation was expected

after Judge Showalter entered a decree vesting the owner-

ship of an eleven-twelfths interest in the property in the

Illinois National and one-twelfth in Farson, Leach & Co.

,

with the understanding that if the road were sold inside

of three years the proceeds were to be divided between

the interests on a basis of 9173 per cent, and S}< per

cent., and that if it required longer than three years to

dispone of the property the bank was first to receive its

share, reckoned on an arbitrary valuation of $3,000,000,

which would amount to 82,750,000.

However, the receivership is a friendly one in -every

respect. Mr. McKeon decided upon the course only

after long consideration, and the position of the Illinois

National, as well as that of the railway property, is im-

proved in various ways by it. In the first place, without

the receivership, if the expenditure of money for re-

pairs, improvements or extensions happened to rise in

excess of the net earnings of the road, it would be neces-

sary to draw upon the funds of the Illinois National,

whereas the receiver will be enabled in case funds are

needed to secure them on receiver's certificates, which

may be authorized by the court. Another advantage of

the receivership is that it affords a method of bringing

out all claims against the Calumet Electric and adjust-

ing them. Again, it places Mr. McKeon in absolute

control of the property, so that he cannot be hampered

by any disagreeing interest from conducting the road in

the best interests of the Illinois National, which holds

by far the largest claim against the property, and for the

safe conduct of the affairs of which Mr. McKeon is

solely responsible.
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Wirt Alternating Current Short-gap
Lightning Arresters.

The Wirt alternating current short-gap arresters have

been especially designed to operate effectively with very

small gap spaces. The arrester for 1,000 volt circuits

has but one spark gap of gV inch between two metal

cylinders two inches in diameter and two inches long.

One cylinder is connected to the overhead line and the

other to the ground, and a low non-inductive graphite

resistance is placed in circuit. The combined action of

the metal cylinders and non-inductive resistance pre-

vents the heating of the cylinders when the lightning

discharge passes across the gap, making the gas which

would enable the alternator to maintain the arc. The

arc itself is extinguished by the reversal of the alter-

nator current. This arrester is, therefore, not an arc-

rupturing device, but actually prevents the formation of

an arc. The action is dependent upon the cooling

effect of the large metal cylinders, which is increased by

the introduction of a non-inductive resistance, and not

upon any non-arcing property of the metal itself.

The arrester for 2,000 volt work has two gaps of ap-

proximately ¥V inch each and a low non-inductive resist-

ance. This arrester will not hold a short-circuit when con-

nected directly across a 2,400 volt alternating current

line, but will hold an arc when tested on a 500 volt con-

tinuous current line. This proves clearly that the re-

versal of the alternating current itself extinguishes the

arc.

The Wirt arresters are designed for use on alternating

current circuits at practically any potential, the stand-

ard list including an arrester for 15,000 volt lines. For

circuits above 2,000 volts the standard 2,000 volt double-

pole arrester has been adopted as a unit, seyeral of these

being connected in series for high potential work.

Arresters of this type have been adopted for the pro-

tection of the power line connecting Niagara Falls and

Buffalo at the powerhouse of the Niagara Falls Power

company. An exhaustive test was recently made to de-

termine the proper number of gaps and resistance for a

11,000 volt, 5,000 horse power line. The arrester under

normal action only showed a small arc about as large as

a pinhead between the cylinders. After many success-

ful tests the proper number of gap spaces was ascer-

tained to be 14, with a wide margin of safety. The gap

spaces are each -^ inch.

Arresters of this type are now made by the General

Electric company for .all alternating current work, and

a large number are already in service protecting long-

distance transmission power lines having a working

voltage as high as 15,000 volts.

the country. This location was selected that the com-

pany might have a first selection of the lumber and have

it cut especially for its product. After a series of prac-

tical tests covering many months, the company now
claims to produce an article that stands the test for dis-

integration better than iron conduit, taking as a basis a

wooden conduit that was taken up Ln Philadelphia and

which had been under ground, without any mechanical

treatment, for nearly forty years.

The company makes its material from live timber, cut

and bored in eight-foot lengths when green. These

lengths are placed on trucks and run into a large boiler

made especially for this purpose. Live steam at a pressure

of 65 pounds is turned on and kept at this rate until all

thus far been rejected for any cause is a record of which

the Williamsport Wooden Pipe company feels justly

proud; it substantiates the claim that each length is

carefully inspected before leaving the works.

Some Comparisons Showing the-Futility

of Free Telephones.
[From the Michigan Tradesman.}

The last general telephone directory issued by the

Bell Telephone company, in Grand Rapids, was dated

May 1, 1896. It -contained 25 pages of names—in

all i,Soo—the highest telephone number issued being

1,448 and the actual number of telephones in service

being 1,481. Three supplementary lists have recently

WILLIAMSPORT WOODEN PIPE COMPANY.—WORKS AT CAMMAL, PA.

Williamsport Wooden Pipe Company.
Much attention, especially in cities, is now givea to

the subject of placing electrical wires underground. Ap-

moisture and sap are entirely removed from the wood.

The product is then perfectly dry. The next process is

the filling of this large boiler with a specially prepared

creosote oil, which is forced through the grain of the

wooden pipes at 75 pounds pressure until every pore of

the wood is completely filled, and an average of 15

pounds of the creosote to the cubic foot is absorbed.

It is found that, after the laying of this pipe in the

average soil, owing to this treatment of creosote, the

pipe becomes "petrified" as solid as stone and moisture

proof; and under such conditions will easily last a hun-

dred years. Some pipe made by this firm three years

ago was piled out of doors to note the effect of various

conditions of heat, cold and moisture. The result was

been issued, showing new telephones alleged to

been put into service as follows;

Offices.
May 1 to December i, 1896

__
22

December 1 to January r, 1S97"." .r 5

January 1 to February r, 1897'. 13

40

have

Residences.
84
in
64
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predating this, N. B. Bubb, general manager of the
Williamport (Pa.) Wooden Pipe company, made ar-

rangements whereby the capacity of the company's fac-

tory for the manufacturing of wooden conduit was
increased nearly 50 per cent.

The accompanying illustration shows the present
works of this company, which are located at Cammal,
Pa., in the heart of the lumber district of that section of

very satisfactory, there being no warping or decay of any
kind, and it is thought there would not be for years to

come.

This concern has been doing a very large business,

and is now running its plant night and day in order to

have stock on hand to fill orders which are already

placed. It has over 500 miles of this conduit laid in

Philadelphia. The fact that not one length of pipe has

Total in nine months, 299.

As there has been no revised list of the May, 1896,

subscribers issued, in order to ascertain the exact num-
ber of Bell 'phones in use, the names of all subscribers

whose instruments had been removed, to the certain

knowledge of the writer, were crossed out, and the re-

mainder determined by crossing out the names of those

reported by the operator at the central office as being no
longer connected—which methods resulted in showing
660 telephones in actual use on December 1st; and it is

estimated that since December 1st the Bell company has
lost 120 subscribers, making the present
number of connections 839.
Reference to the supplementary list issu-

ed by the Bell company this month discloses

several very amusing subterfuges which
have been adopted to pad out the list and
make it appear larger than it really is.

For instance, it will be noted that the two
telephones in the Democrat office are
repeated three times each, as follows:

21. Daily Democrat

.

23. Daily Democrat.
2-1. Grand Rapids Democrat.
23. Grand Rapids Democrat

.

,21. Democrat, Grand Rapids.

23. Democrat, Grand Rapids.
These two instruments have been in ser-

vice for several years under the numbers
"21-1 ring" and "21-3 rings;" and while
the change in numbering adds to the list

of names, it does not increase the actual

number of instruments in service. Because
of the difficulty in eliminating the dupli-

cates as here indicated, it is probable that

the actual number of instruments in service

is less than the S39 already indicated.

A comparison with the figures furnished
by the Citizens' Telephone company as to

the actual number of telephones in service

is of interest:

October 1, 1896 r.554
November 1, 1896. - -•

.. i.&35

December 1, 1896 " 1,698
January i, 1897 1,770
February 1, 1897. 1,813

February 15, 1897 1,837

The Citizens company has not lost a single telephone
subscriber because of the free service of the Bell com-

The following comparison is interesting:

Citizens 'phones in use
Bell 'phones in use. mostly free.

.1.837

Excess of independent 'phones.
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Also the following:

The Citizens' company (with competition) 1.S37

The Bell company (May, 1S96, without competition) 1,481

Excess of independent telephones 356

An Instantaneous Make-and-Break
Safety Knife Switch,

The Hope Electric Appliance company of Providence,

R. I., has just put on the market an ingenious double-

pole knife switch, which is claimed to be the only instan-

taneous make-and-break knife switch now before the

trade. The illustrations show a style adapted to 500

volt circuits which has a rated carrying capacity of 50

amperes. The mechanism moving the switch consists

of a link motion operated by a handle, which puts in

tension a coiled steel spring connected to the axis on

which the blades revolve. As soon as the spring is

brought to the maximum tension, the slightest further

movement of the handle starts the blades, and they are

immediately thrown open. The same operation in a

reverse direction instantly closes the switch. The action

is positive, and all four contacts are broken at exactly

the same time. This is an important feature. When
the switch is in a normal position, either open or closed,

the spring is under no tension whatever. If by any

chance it should become broken, it does not destroy the

quick make-and-break action.

The wearing parts are of dropped forged steel having

a machine finish. The blades, which are securely riv-

eted to a block of fiber, are of the highest grade of rolled

Lake Superior copper and the contact edges are care-

rully milled to size. The same metal is put in the

brushes, which are of ample size to provide sufficient

carrying capacity. Brass composition of the highest

conductivity is used in the construction of the posts, that

have milled slots into which the brushes are securely

wedged and riveted.

The switch is made with the utmost care in order to

secure an easy working of the parts, and especial atten-

tion is given to the accurate alignment of the blades and

brushes. Since the switch is operated only by the action

of the handle, it can be set in a sufficiently high position to

prevent injury or an accidental short-circuit of the

blades, and they can never be thrown out of line by

Electrical Protection Against Store
'Hold-ups."

Daylight robberies of stores, banks and business

offices are, unfortunately, of not infrequent occurrence;

and to protect the cash in daily use in such places the

device illustrated has been invented and patented. This

contrivance is known as the "cashier's electric safety

cabinet," and in the picture is shown open and closed.

The operation of this invention is both mechanical and

electrical—mechanical, during the routine of business;

electrical, should a dash be made by robbers upon the

bank or business house. With this cabinet in use, the

funds will be placed inside the cash receptacle, which

is always locked by the service mechanism, except when

the cashier desires access to it in the ordinary course of

ELECTRICAL PROTECTION AGAINST STORE HOLD-UPS.

business. By a quick and convenient manipulation by

the foot, the' cabinet opens and remains open just so

long as the cashier requires. At the instant the cash

receptacle is no longer needed, the cabinet is automatic-

ally closed and locked by the day locker, and it remains

locked until again needed

In the event of a raid, notwithstanding the fact that

the cabinet is locked by the service mechanism, there is

an additional protection, which is electrical. Wires are

stretched from the base of the cabinet to all points of

the store, with push-buttons at every desk and all along

the inside of the counters. In the event of a rush by

robbers, any employe, by moving his foot a few inches

and touching a push-button, can operate the emergency

mechanism which locks the machine absolutely; it is
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AN INSTANTANEOUS MAKE-AND-BPEAK SAFETY KNIFE SWITCH.

rareless handling. The position of the handle at the

lower corner of the switch eliminates any danger to the

operator, which is especially desirable on high-voltage

circuits.

The Hope Electric Appliance company has given

special attention to standardizing all the parts, so that

any becoming broken can be easily replaced. The
switch is mounted on a marbleized slate base, and with

the high polish presents a pleasing appearance. It is

made in sizes to carry 25, 50, 75 and 100 amperes for

circuits of any voltage.

then impossible for the burglar to open the machine;

neither can he compel anyone else to open it, for it

cannot be opened until an instrumentality remote from

the bank or business house is applied. At the instant

of the emergency locking, in case of a raid, the electric

attachment also sets in motion a large gong, the noise of

which can be heard at a distance, calling help from

every direction.

The device is made in three sizes, weighing 400 to

700 pounds, and is built by the Cashier's Electric Safety

Cabinet company of Cleveland, Ohio.

Telegraphic, Telephonic and Mail Serv-
ice in the United States. 1

When the extent of the transmission of intelligence at
the present time is considered, and the direct influence
which this service has upon the development of the
world's progress, any proposition which promises to in-
crease its efficiency should be received with considera-
tion.

To better comprehend the volume of this service it is
of interest to observe the statistics on the subject. These
have been prepared for the United States mail service,
the Western Union Telegraph company and the Ameri-
can Bell Telephone company of the United States. The
statistics for the United States mail service for the last
few years were furnished through the courtesy of the
postmaster-general.

It is noticed in general that there is an increase in all

departments of the intelligence transmission service from
the earliest dates. The number of pieces of mail sent dur-
ing 1896 was 5,693,000,000, which is the greatest amount
ever sent in a single year. The greatest number of tele-
phone messages on record for a single year is 757,000,-
000 in 1S95. The largest number of telegraph messages
was sent in 1893 and amounted to 66,000,000. Thus
the greatest number of telegraph messages as compared
with telephone -messages is in the ratio of 1 to 11K..
The greatest number of pieces of mail is in the ratio of
S6 to 1 as compared with telegraph messages, or in the
ratio of 7*4 to 1 as compared with telephone messages.
It is also seen that the cost of the mail service of the
United States in 1896 was $90,626,000, or about $1.25
per capita. The greatest receipts for any year of the
American Bell Telephone company were in 1895 $16,-
400,000, about 25 cents per capita, while the greatest
receipts of the Western Union Telegraph company were
in 1893 624,978,000, about 35 cents per capita.

It appears, therefore, that the people of the United
States pay for a telegraph service of about ^ the
amount about one-fourth of that paid for the entire
mail service of the United States. It also costs 1%
times as much for telegraph service as for the telephone
service, although the number of telephone messages is

about n_!< times as great.

A conclusion to be drawn from this general data seems to
be that the people are willing to pay more in proportion
for a kind of service like that of the telegraph than any
other. From the point of serving the people, as well as
from a business standpoint, it appears that improvement
in this class of intelligence transmission is at present
much to be desired. The present state of the art of
telegraphy points to improvements along the line of
automatic machine transmission.

It is of interest to inquire what effects a system of
telegraphy capable of sending continuously 3,000 words
a minute would have on the existing methods. To take
a single example of the business between New York and

Chicago, where about 40,000
letters are carried daily, it

would require but two lines
in continuous operation to

handle the entire business.
At present it takes three days
to receive a business reply
between New York and Chi-
cago. This transmission by
machine telegraphy could be
accomplished easily the same
day. It is thought that an
effect of this would be to

increase business transactions
to such an extent that the total

volume of intelligence trans-
mitted would be augmented,
rather than to diminish the
business now done by existing
methods.
The class of business which

such a system would probably
at first obtain would be the
less urgent telegraph business
of greater volume, such as the
Associated Press dispatches
and newspaper press reports.
Among the possibilities is the
simultaneous publication of
the same newspaper in differ-

ent parts of the country. For
example, in an edition of a
daily paper having 12 pages
and eight columns per page,
making 96 columns in all,

there are less than 185,000
words. At the rate of 3,000
words per minute it would
only require about an hour
to transmit the entire con-
tents of the paper. This cal-
culation futhermore assumes

that the whole paper is uniformly printed in fine type.
It would require a single operator, working by hand and
averaging 20 words per minute, over six days of 24
hours each to send this amount.
The system proposed in this paper is especially

adapted to meet the demands of this class of business,
for the great flexibility of the alternating current, as em-
ployed, permits if necessary considerable amounts of
power to be transmitted over the line which may be
used for making simultaneous manifold copies of the

1. Abstract of paper by Albert C. Crehore and George O.
Squier, before the American Institute of Electrical Engineers,
April 2i,'iSg7.
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same dispatches in each of widely separated cities. In

this manner each of the several newspaper company
subscribers in each city receives the identical service

with the minimum delay, since each copy received is an

original. Each additional subscriber to this service

represents no appreciable expense to the company,

since it requires but another receiving needle. Further-

more, the use of the alternating current permits the line

to be used quadruple* at very rapid speeds, that is, four

entirely different dispatches may be sent over one wire

at the same time, two in each direction, and any number
of copies of one or all the dispatches may be received in-

dependently at the same time.

In addition to the above it is practicable to employ

the line for a system of the ordinary quadruplex teleg-

raphy at the same time. In trial experiments in the

laboratory, particular instructions were given to the

operator of the Morse instrument to observe if possible

when messages were being sent by the alternating cur-

rent, and absolutely no effect was detected.

The objection may be urged that it is already difficult

to handle the business at the present rate of operation of

the Wheatstone system, and if the instruments worked
faster it could not be handled. This objection is un-

doubtedly a real one in some cases, and it is partly this

fact which indicates that it may be easier to inaugurate

new methods than to attempt to adapt the new rapid

transmitters to the present methods.
A telegraph office of the future will probably present a

different appearance from that which may now be seen

in any of the large cities. At present in operating the

Wheatstone system in this country, sending to long dis-

tances at the rate of 150 to 200 words per minute, both

those who prepare the sending tape and those who
translate the receiving tape are employes of the tele-

graph company and are near the sending and receiving

instruments, If it requires about to men to prepare
tape, and as many more to translate it for a single in-

strument operating at 150 words per minute, it will re-

quire 20 times this working force for one of the rapid

machine transmitters. Evidently changes would be re-

quired in the present methods to handle this business.

It is thought that a telegraph company of the future

will fulfill a somewhat different function from the pres-

ent ones. The company will own its wires and rights of

way as now, but the tendency of the offices proper will

be to transmit and receive letters already prepared
rather than to undertake the preparation of the letters as

well. The income of the company will be derived from
the rent of its lines at a fixed price per minute, or a fixed

price per hundred words. The service of the telegraph
office then becomes like that of the post office, its duty
being to receive and deliver letters already prepared, as
the postoffice does. The difference between the two
offices is in the manner in which this is accomplished. The
telegraph office becomes a postoffice which employs an
electric current in a copper wire to carry its letters in-

stead of a railroad train. The advantage in point of
speed of delivering letters by the former method are ap-
parent. Instead of requiring 24 hours to deliver let-

ters between New York and Chicago, it will require but
a few hours at most, and make it possiole to receive a
reply the same day. It is probable that such a system
would take more business from the present postal sys-

tem than any other, for when telegraph letters can be
sent at reasonable rates comparable with postage, in a
few hours instead of many days, a certain amount of

present postoffice business will be diverted. More than
this, when business can be done with greater facility

than at present, the total volume of business will un-
doubtedly be increased, because transactions may take
place place in a day which formerly required a week.

It would be to the interest of such a company to seek
that class of less urgent business now done by corre-
spondence, rather than the class handled by the present
telegraph companies, where the highest speed of deliv-

ery is expected. If one trunk line becomes established
between large business centers, it will draw business
from a surrounding area. For instance, if a line were
established between New York and Chicago, and a per-
son in Albany desired to communicate with Chicago or
points beyond, it would be quicker to send the letter to

New York for transmission over the trunk line to Chi-
cago, and then by rail to its destination, than to send
directly- by rail from Albany. With a few trunk lines in
successful operation it would not be long before they
would be multiplied.

It is understood that these telegraph letters are sent
by mail in envelopes in the usual manner, except that
the envelope contains the prepared message ready to be
sent through the transmitter, and thus the telegraph
office becomes relieved of the preparation of the letters,
which is not strictly a part of its business. When
the system comes into general use, business offices will
have their own perforators, and it will become necessary
for the operator to learn the telegraph alphabet as a part
of his preparation as a stenographer and typewriter.
The three-key perforating machine is comparatively
inexpensive, but undoubtedly a machine could be de-
vised at an early date, as an attachment to the present
typewriter, for the purpose of perforating letters at the
same time that they are being written by the typewriter
in the usual way. This could be constructed to operate
by the use of electro-magnets, and could be attached to a
typewriter without interfering in any way with its opera-
tion. No extra power would be required, for this can
be derived from an electric current which operates the
attachment. The writing may be perforated at the
presentrateof speed of typewriting without the operator
having any knowledge of the telegraph alphabet as far
as perforating is concerned. This machine will cost
more than the three-key perforator, but it would in a
short time more than pay for the difference in cost on ac-

count of the great gain in speed, and also because it

prints a copy of the letter which may be kept on file.

Before these perforators are introduced into common use
it will be necessary to establish offices in the immediate
vicinity of the terminals of the trunk lines, to prepare
letters for persons furnishing printed or written copy, as
well as to furnish a printed translation when desired of
letters received -from the central office. The opportu-
nity to obtain a cheaper rate for prepared letters will act
as an inducement to those employing a stenographer to

add a perforator to their offices.

Concerning the daily correspondence of the large busi
ness houses between cities which are the terminals of
the trunk lines, it might be an advantage for them to

have exclusive use of the line for a certain number of
minutes daily at a certain fixed time of day, by subscrib-
ing and paying an annual rental to the company. Know-
ing definitely at what hour the mail would be dispatched
daily, it would then be possible for each house to send
by messenger its daily mail already prepared for trans-
mission to the general transmission office, where it could
be placed in boxes prepared for the subscribers, to be
taken out and transmitted when its time arrives. The
distribution at the receiving end of the line could be ac-
complished as now by the regular mail service.

In the limited use of rapid automatic intelligence trans-
mission at present, the sending and receiving records are
made upon prepared paper in the form of tape. In the
larger volume of business which is being considered
here, it does not seem certain that tape would be the
best form for the sending and receiving paper. It would
be an advantage to have the letters received upon sheets
of paper with the dots and dashes arranged in parallel
lines. Besides facilitating the reading, this formwould
be more convenient for mailing. It would also easily per-
mit reference to any part of the letter at a glance. The
amount of paper required by the use of sheet form in-

stead of tape would be reduced, which is an item of im-
portance where such a volume of business is being
handled. Sending and receiving from the surface of a
cylinder seems entirely practicable.

Another point which must be considered, is whether
with these systems, the induced currents from neighbor-
ing wires along the line or from any other cause will af-

fect the legitimate signals materially, as has been at
times the case with the Wheatstone system. In reply
to this it can be said that these receivers for telegraphy
are not necessarily more sensitive to small currents be-
cause they are rapid. On the contrary, they may be
made to require as much current as is found desirable to

rid them of the effects of outside influences, and at the
same time retain the property of quick action in response
to currents of the proper magnitude. In this connection
it may be said that the utility of a single line wire be-
comes so great that more attention will be given in the
future to the line construction and maintenance. If

millions of dollars are invested in the construction of a
single railroad, is it not as necessary to make the tele-

graph lines which carry important and profitable busi-
ness as perfect in their construction?
The telegraph line of the future will comprise sub-

stantial poles carrying a few copper wires worked to

their full capacity for transmitting electric signals. The
cost of maintenance of such a line when once constructed
will be li 1 tie more than for an ordinary iron wire now
used, while its carrying capacity for intelligence at 3,000
words oer minute simplex will be about equal to 160
wires used for hand transmission simplex. By duplex-
ing the line, the carrying capacity is doubled and be-
comes 6,000 words per minute, which is about equal to

160 wires worked duplex, or to So wires worked by hand
quadruplex.

It is thought that the influence which the inauguration
of a telegraph letter system would have upon the exist-

ing telegraph and telephone business would be to in-

crease rather than diminish it. Each of these services
has its own special field of usefulness but little affected
by the others. A new field would be occupied rather
than an old field supplanted. The present telegraph
and telephone would still have their natural field of op-
eration, even though the best hopes for a telegraph let-

ter service are realized.

A single line capable of sending 6,000 words per min-
ute between New York and Chicago becomes a differ-

ent kindof investment from a long-distance telephone
line where the number of words per minute with the
fastest rate a speaker can talk is very slow in compari-
son, and

;
the charge is $9 for five minutes' use of this

line.

The application under government control of a rapid
system of correspondence transmission such as has been
outlined, operating in conjunction with the present
postal system, by supplementing and relieving their serv-
ice, could hardly fail to prove of bsnefit to the people
of the United States. This comes within the proper
duty of the Postoffice Department, and would be under
the direct control of the postmaster-general. The
simplification in operation and expense which would re-

sult from uniting directly with the general postoffices of
large cities the telegraph letter service would soon be re-

alized by the people and a better service insured.
As a practical means toward ultimately assuming the

direct responsibility of this new service, it would prob-
ably be easy to secure private companies which would
be willing to contract with the Postoffice Department
to transmit telegraph letters at a fixed rate for a term of
years. In this manner the department could gradually
absorb this branch of its busines and be relieved of any
sudden new responsibility and radical reorganization.

It is not thought that the development of a rapid in-
telligence transmission service to the extent suggested
could be accomplished before many years, nor indeed
that the manner or means of this development should

closely follow the lines indicated, but that something
analogous to this development seems among the possi-
bilities if not the probabilities of the near future.

The persistent efforts of Mr. Delany and thegreat sys-

tem which he has developed are well known, and the
ideas which he has advanced in regard to the applica-
tions of rapid systems are in the main in accordance
with those stated herein.

General Electric Company.
The annual meeting of the General Electric company

will be held at Schenectady on May nth, at which time

the annual report will be presented for consideration.

"Owing to absence in Europe of the first and third

vice-presidents, their annual statements cannot be pre-

pared in time to accompany this report, which is sent

out in advance of the annual meeting of stockholders."

Such is the announcement that accompanies the fifth

annual report. It is added, however, that the missing

statements will be prepared and sent out ' 'in due course."

The departments under the immediate direction of the

absent officers are the sales department and the manu-
facturing and electrical department. President Coffin's

report to the stockholders is appended:

The business of your company has suffered during the
past year, in common with that of all manufacturing en-
terprises, from the disturbed financial and political con-
ditions which have prevailed during a considerable por-
tion of the time. These conditions have curtailed the
amount of capital ordinarily available for the establish-
mentand extension of power and lighting plants, and have
enforced the practice of great economy on the part of its

custpmers. As a result, the shrinkage in orders received
by your company was very marked, especially during
the latter half of the year. This shrinkage is not shown
by a material falling off in shipments, as given in the
profit and loss statement on page 17 of this report, but
the amount of work iu progress and unfilled orders on
hand is considerably less than a year ago.
With a return to normal commercial conditions, a cor-

responding revival in the business of your company may
be expected. The volume of business secured by it for
the first three months of the current year is slightly in

excess of that for the same period in either of the three
previous years.

On January 31, 1S95, the sum of $2,000,000 was set

aside, as shown in the annual report of that year, to pro-
vide for shrinkage in assets, exact values of which it was
then extremely difficult to fix. During the past year your
directors have been able to value these items with sub-
stantial accuracy, and the $2,000,000 fund has been
found sufficient and has been used to provide for the
proper adjustment of all accounts and other assets for
which it was created.

BUSINESS OF THE YEAR.
Gross earnings 512,820,395.87
Less expenses 11, 207,38s. 65—^— £1,613,007.22
Deduct

—

Interest on debentures 1 S 431,250.00
Less interest and discount, and inter-
est and dividends received on se-
curities owned 370. 470. 70

60, 770
.
30

Sr, 552, 236. 92
Deduct amounts written off

—

Sundry losses and allowances for pos-
sible losses s 318,531.13

Patents 349,919,20
Inventories and consignments 61,084.36

s 729,534-69-
Less

—

Profit on securities sold and deben-
tures canceled '36,955.85

592,578.84

Reduction of the deficit of previous years S 959,658.08

Additional purchases of your company's debenture
bonds have been made during the year to the amount of

$750,000, leaving now outstanding $8,000,000. All de-
bentures purchased have been canceled.
The decrease in the amount of interest and dividends

received, as compared with the previous year, is due
largely to the cessation of dividends by the Canadian
company, which it is hoped will soon resume dividends
on its reduced capital. Asa partial offset there has been
an increase in the income derived by your company from
dividends on stocks held by it in various local companies.

PATENT LICENSES AND PATENT LITIGATION.

In the last annual report attention was called to an
arrangement which had then been concluded with the
Westinghouse Electric & Manufacturing company for

an exchange of licenses under patents owned and con-
trolled by the two companies. Your directors are
pleased to report that the result of this arrangement has
been highly satisfactory.

The result of the work of your company in protecting
its patents and enjoining infringers thereof has been
especially encouraging, aud a considerable number of
patents of value has been acquired by it during the year.

The courts have invariably recognized the validity and
controlling importance of the Vandepoele patents on
the electric railway trolley and switch system, and at
the present time substantially all manufacturers of in-

fringing trolleys and switches are under injunction. The
company has met with no reverses in its patent litiga-

tion during the past year.

Many new suits have been brought, involving import-
ant patents, and are now being actively pushed.

1. On $8,750,000 for 10 months and on SS.ooo.ooo for two months.
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SALES, FINANCIAL AND MANUFACTURING DEPARTMENTS.

Attention is called to the reports of the first, second
and third vice-presidents, containing much valuable in-

formation with respect to their various departments.
The great improvements made by your company dur-

ing the past year in the design and construction of its

apparatus have been very satisfactory. The develop-

ment in long-distance transmission of electricity and the

progress made in electric railway service have been
especially noteworthy. Many new enterprises, involv-

ing the application of electricity to railways now oper-

ated by steam, are under consideration, and the ensuing
year promises to be marked by a very rapid growth in

that field of work.
Your company has added one large factory of brick

want." And the same suggestion, differently stated, is

also to be found at the beginning of the first leading ar-

ticle on page 6.

It is true that a number of years prior to this-—that is,

in the early sixties—there had already been a weekly
journal bearing the same title, viz , the Electrician, but
this had gone out of existence long before, and certainly
the present journal cannot by any sensible person be
regarded as a continuation of the earlier Electrician,
which had lived an ephemeral life, and had passed to-

tally out of existence.

I have never been able to obtain a copy of this earlier

paper, but think that I have seen somewhere a state-

ment that it started in 1861. aDd did not exist more than
two or three years at the outside. It is mentioned in the

Consolidated Balance Sheet of January 31, 1897.

Patents and franchises
Factory- plants

Real estate (other than factory plants) :

Edison building, New York City S 412,584.63
Other real estate 230,431.61

Stocks and bonds

Cash

Notes and accounts receivable §4,578,600.96
Work in progress 517,866.30

55.096,467.26
Inventories:
Factories S3. 375.

5

11 - /

General and local offices 621,489.32
Consignments 37752.65 4,034,753.04

Profit and loss

0,000,0

3.400,0

643

8,545

703

9.I3I

12.957

016.24

795-68

483.84

220
.
30

413.40

$43. 380,931. 46

Liabilities.

Capital stock

:

Common .• S30.46o,ooo.c
Preferred 4,252,000.1

Five per cent, gold coupon debentures

Accrued interest on debentures S 66,666.65
Accounts payable 402,264.81
Mortgage on Edison building 200,000.00*

8,000,000.00

668,931.46

S43. 380.931. 46

'* Paid off February 26, 1897.

Consolidated Profit and Loss Account of January 31, 1897.

Balance January 3r, 1896 513,917,071.48

Tost of goods sold ; $9,691,501.12
General expenses and taxes 1,515,887.53

" y 11,207,388.65

Interest on debentures

Sundry losses and allowances for

losses 5 318.531 . 13

Depreciation of inventories 50,354 -85
" " Consignments 10,729 51

Patents and patent expenses

379.6i5.49

349.919.20

126,285,244.82

and steel construction to its plant in Schenectady during
the year, besides completing and occupying another,

which was commenced in 1S95. Other important im-

provements at these works are in preparation, designed

to add to the facility and economy of handling their

output.

The report of the second vice-president includes the

tabulated statements herewith given.

In the detailed statement, a list of the principal secur-

ities held by the company is given. It contains many

items that will be recognized at once as "old friends"

by those who have had occasion to examine former re-

ports or who are familiar with the financial transactions

of the company.

Sales S12, 540,993. 88
Royalties and sundry profits 279,401 .99

S12, 820,395. S7

Dividends and interest received on
- stocks and bonds owned S 282,143.69
Interest and discount 88,336.01

370,479 70

Profit on sales of stocks and bonds S 79,816.76
Discount on debentures purchased and
cancelled 57,13909

136.955 .85

Balance January 31, 1897 12,957.413.40

$26,285,244.82

celebrated Ronald's Catalogue of Electrical Books as

''Electrician, The. A weekly journal of telegraphy,

electricity, etc., 4to. London, 1862."

Thomas D. Lockwood.
Boston, April 30, 1S97.

COMMUNICATIONS.
English Electrical Journals.

To the Editor of the Western Electrician:

I observe that on page 246 of your last issue, you
have an article referring to the relative ages of your
two British contemporaries, the Elect ricctl Review and
the Electrician, both of London. In view of the ap-

parently conflicting statements which have been made,
it is not surprising that the question, Which of the two
was the first journal to appear? is something of an enigma.

I happen to possess the first volume of both, and can
give you the facts. The Electrical Revieiv appeared
first as the Telegraphic Journal and Electrical Rc-
z'iezu in 1872, No. 1 of Vol. I. bearing the date of No-
vember 15, 1872, and as the consecutive numbers of the

volumes and issues have been carried on up to the pres-

ent time, there can, I conceive, be no question that this

journal is entitled to its claim that the present Electrical

Reviezv is in fact the same journal as that which origi-

nally bore the double name of the Telegraphic Journal
and Electrical Reviezv. No one would dare to say that

a man has changed his identity because in his mature
life he may have chosen to drop one of the several

Christian names given to him by his "godfathers and
godmothers in baptism."
The Electrician does not go farther back than 187S.

No. 1, Vol. I., of that publication is dated May 25, 187S;

and every editorial line of that issue shows that it con-

siders itself to be the first of its race. Its prospectus

begins as follows: "The want of a weekly paper de-

voted to the consideration of electrical subjects has long

been felt, and we venture to attempt to supply the

Competitive Telephone Interests.

To the Editor of the Western Electrician:

I have, at various times, been asked to contribute some-
thing in the way of telephone history, and more recently

to supply something in the way of general information,

or a review of competitive telephone interests. There
are many in the telephone business to-day who possess

an ability for presenting these matters in a more forcible

manner than myself, but, viewed from a standpoint of

experience and absolute knowledge, gained through
nearly twenty years of constant telephone work, there

are few who are better qualified to know whereof they
speak.

During the summer of 187S, when there were, per-

haps, a half a dozen telephones in service in the city of

Chicago, I entered the employ of the Bell Telephone
company of Boston. H. H. Eldrid was then general

agent, located at Chicago, where my experience began
and where it ended, so far as the Bell company was
concerned, with the Chicago Telephone company, Jan-
uary, 1S94. During 1S94 and the early part of 1S95 my
efforts were directed toward the building up of a mag-
neto telephone interest; not that I had confidence in its

eventual success, but at that time capitalists were afraid

to invest money in the manufacture of battery trans-

mitters. During the last two years I have pretty thor-

oughly covered the country, in serving the company with
which I am connected, in the interests of competitive
telephone exchanges. I have gained much experience,

or, I might say, I have reviewed a part of my earlier ex-

periences in my endeavors to assist those who have had
the determination and good sense to invest money in a
money-making business at a time when the more doubt-
ing were frightened off by the Bell company's published
and oral statements of a misleading character, and, as a
rule, misrepresentation of facts. This brings me to the

subject in hand, and with which I propose to deal at

some length.

A communication under date of March 15, 1S97, from
one of our best customers, reads as follows:

I enclose clippings which will explain the kind of literature
that the Bell company is circulating among its telephone users in

, and there is not a week that more or less of this kind of
literature is not being circulated, first, by appearing in the col-

umns of some local paper, marked copies of which are sent to all
telephone users. The purpose of this matter, originally, was, to
prevent persons from signing our telephone contracts, but upon
reading these clippings you will see that their aim is to prevent
would-be investors. All of this matter has been of advantage to
us. as it haskept us before the public, and has convinced the
telephone user that our proposition must have merit, or it would
not have been so vigorously attacked by the Bell company.

The clippings referred to will not be dealt with at
length herein. One is a copy from Electrical Engi-
neering of recent date, a bright little electrical journal
which has devoted much time and effort to contributions
from prominent Bell telephone writers, and whose edi-
tor assured me personally, not long ago, that a great
many thousands of copies of the little work which he
was publishing had been ordered by the Bell company's
representatives for wholesale distribution.

One of the clippings in question presents a very
gloomy treatise on the subject of "Rival Exchange In-
stallation." It winds up by citing 24 failures, which oc-
curred principally during 1895 and 1S96, according to

dates furnished. Let us review the situation as per-
taining to the 24 exchanges which the writer of the arti-

cle states have gone out of existence. They are: Jeffer-
son, Texas, population, 3,000; Memphis, Mo., r,78o;
Ridgefield, Conn., 1,650; Argus, Ind., 1,500; Mad-
isonville, Ky., 3,500; Sayville, L. I., r,6oo; Far Rock-
away, L. I., 2,300; Highland Park, 111., 2,700. The
small population at these points is in itself a suffi-

cient explanation for a discontinuance ol a telephone
system where making money was the objective feature,
because in an exchange organized for such a purpose
an operator must be employed and rent paid, together
with other expenses of maintenance. Or, to put it dif-

ferently, where the population is so small that one can-
not secure at least 70 subscribers, the net profit would
not be sufficient to warrant the investment, condition-
ally; a co-operative company of 50 subscribers can be,
and is, without question, successfully conducted in

small towns. I presume the company which I repre-
sent has sold to nearly 50 different exchanges apparatus
for the installation of 25 to 50 telephones, and, in every
instance, we find that from the manner of operation the
revenues received are satisfactory, or at least the bene-
fits to co-operative interests are all that could be asked.
This satisfactory condition is accounted for, to some ex-
tent, in the fact that a small switchboard can be located
in a drug store, hotel or office about town, and operated
with nominal expense to the company. The calls are
not frequent, and experience has proven the ease and
simplicity with which a little exchange of this character
can be operated if properly treated in the beginning,
which was not true of the towns just mentioned. Re-
ferring again to the article, we find mentioned Great
Barrington, Mass., with a population of 4,750; Nevada,
Mo., 7,500; Waukesha, Wis.; 7,200; Big Rapids, Mich.,
5,300; Uhrichsville, Ohio, 6,000; East Liverpool, Ohio,
13,500. In cities having a population of from five to

ten thousand, a fine paying telephone plant may be in-

stalled successfully and operated at rates not exceeding
$2 50 per month for business telephones and Si. 50 per
month for residence 'phones, and pay a dividend to the
original investors of not less than 15 per cent. If there
are any who doubt this statement I will produce positive
evidence as to its reliability, and can refer doubting
ones to exchanges which are making at the present mo-
ment not less than 25 per cent, on the original invest-

ment after deducting maintenance and operating ex-

penses, of course, while some of our exchange man-
agers claim to be making as much as 35 per cent. It

is to be borne in mind that in cities of this size the
number of subscribers, at these rates, will average
a 'phone to every 35 inhabitants. In Madison, Wis.,
the Dane County Telephone "company is operating
an exchange to-day having a total of 720 subscribers,

an average of one 'phone to every 25 inhabitants. The
rates charged are S2 a month for business and Si. 50 for

residence telephones under three and five year con-
tracts. The Wisconsin Telephone company's exchange
at Madison, at the time the Dane county began opera-
tion, numbered a total of about 250 subscribers, and has
steadily decreased since the installation of the Dane
County Telephone exhange. The service given by this

company to the Madisonians is a revelation and is far

superior to that originally furnished by the Wisconsin
company at that point. This is only one of many in-

stances I might cite. Before dismissing Madison, how-
ever, I wish to say that the Dane County company is

making money, and, for that matter, so is every other
exchange which has been properly managed, and which
we have supplied with apparatus. I know of no single

failure among all our customers. The towns which I

have named, and others which go to make up the list of

24 were all supplied with apparatus of very inferior

character, so far as we can learn, many attempting to

operate with the old magneto 'phones, automatic systems
and with the Harrison transmitter and auxiliary appa-
ratus. Many of the towns in question used a very
crude form of battery transmitter, imperfectly made,
and utterly unreliable. Many of the cities which are
represented to have failed did not even get so far as a
beginning. The second largest failure indicated, that

of East Liverpool, Ohio, for instance, never installed a
competitive telephone; a subscribers' list had been
secured which was afterward turned over to the Bell

company. It is stated in the article which I have un-
der review that these points have all proven failures.

Fort Smith, Ark., population 16,500, is also mentioned.
This was an original Harrison exchange, and the elec-

trical reading world at large is pretty thoroughly
acquainted by this time with the Harrison company's
experience. La Grange, 111., population 4,500, is also

named. This exchange the writer happens to know-
personally was originally installed with magneto tele-

phones, and the wires were strung on electric light
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poles; probably their money was all expended in an en-

deavor to make a system of this character a satisfactory

one. Summerville, N. J.,
population 4,500; Clarks-

ville, Tenn., population 8,000; Augusta, Me., population

10,000; Pittsburg, Kan., population 10,000; Ypsilanti,

Mich., population 6,100, and Fayetteville (we do not

know which one), may be considered in the same class as

those exchanges cited, and, referring to which I quote

from a number of letters received in reply to the follow-

ing inquiry:

You will at once note that we are telephone manufacturers and
dealers. Our present inquiry is with regard to the statement re-

cently made in the Bell company's interest and very generally

published with a view to discourage competitive enterprise. We
believe the statements made are at variance with the facts in

each individual case, and desire to secure some reliable informa-

tion on the subject. The question we would like answered is

this: What occasioned the failure of the rival telephone com-
pany operating in your city and reported to have suspended oper-

ations in ? We enclose stamp for reply, and thank you in

advance for your courtesy, and ask, in conclusion, that if you

cannot answer the question you will kindly hand this to some
one who has knowledge of the facts.

Answer i. (Memphis, Mo.) "Parties putting in telephones

were irresponsible, and the whole thing was of little account and
failed to w jrk in a few months. I do not know whether it was a

rival to the Bell or not. We now have no system.

Answer 2. (Selma, Ala.) While the telephones used by the

late competitor of the Bell company in this city were not perfect

in every particular, we think it was for lack of first-class construc-

tion, and especially want of such close management of the system
as the Bell company maintains. The competitive company was
getting 'phones into fine shape and was making itself so severely

felt that the Bell company bought it at a price.

Answer 3. (Waukesha, Wis.) The cause of the failure of the

National Telephone company in this city seemed to be due to in-

competency on the part of the management. The electrician did

not understand his business and failed to keep the plant in run-

ning order. The citizens gave it moral and financial aid and it

should have been a success.

Answer 4. (Great Barrington, Mass.) From inquiry and upon
belief, my answer would be lack of patronage and largely failure

to supply outside communication.

Answer 5. (Uhrichsville, O.) Lack of funds seemed to be the

reason ot the failure of the rival telephone company which was in

course of construction in our village. Their poles and wires and
the one or two 'phones they had invested were levied upon, ap-

praised and sold at public outcry to pay the laborers. They did
not get so far as to operate in our county until they- were levied

upon and sold out. Wish a rival company would come here and
commence where these people left off and complete a rival line.

I think it would certainly be a good investment.

Answer 6. (Nevada, Mo.) Some of their patrons were not sat-

isfied with, the service, while others were perfectly satisfied.

They claim to have had about 100 subscribers at the time they sus-

pended. It may have been lack of money that caused the suspen-
vSion. I know that at' the time of their suspension they owed
their manager something like S250, for which he sued and at-

tached their plant or fianchise. His name is and he is

now employed by the Bell company.

Answer/' (Rig Rapids, Mich.) The telephone company you
speak of did not fail ; they sold out to the company that was here,
and the proprietor of the company became manager of the com-
pany which is here at present. The Bell company is the only
company with the exception of the one mentioned that has ever
operated here.

Answer 8. . (East Liverpool, O.) There has never been any
other telephone company in operation in ibis city except the Bell
company. An effort was made a year or so ago to have the Phoe-
nix Telephone company of Indianapolis come here, and a list of

200 subscribers was secured, but the company failed and the ma-
jority of subscribers were turned over to the Bell company.

I have selected these letters from the total number
received as showing very generally the complete situa-

tion. In dealing with a few individual instances, we are
apt to lose sight of the most prominent and pronounced
factor in connection with the repotted suspension of the

exchanges in question, and that is. the very small per-

centage of failures cited during %% years of financial

depression, a condition or affairs which has not only
sent to the wall some of our finest and most prominent
commercial interests, but closed the doors of a number
of our leading banks all over the country. I recently

read an article published in one of the eastern electrical

journals, in which the writer cried "Look out for the

bear," and referred to the operation of possibly one or

two hundred exchanges which had been established in

opposition to the Bell, and apparently showing the great

expense involved in the first cost of a telephone exchange.
I speak of this only from recollection; I may not literally .

quote the writer, but, reference will show such to have
been the general character of his article. Now what is

the actual situation? "We will not indicate by names,
but will style the various companies, good, bad and
indifferent, who have and who are still selling telephones,

by number: Company one claims to have installed over

325 dividend-paying exchanges; company two claims to

nave installed over 275 dividend-paying exchanges; com-
pany three claims to have installed over 300 dividend-
paying exchanges; companies four, five, six, seven and
eight have a total of 700, making a total of 1,600 ex-
changes, and over r,5oo of this number are in successful
operation to-day. Let me ask again what 24 failures in
such a business indicates, when we come to compare it

with other lines of commercial investment, and the list

of failures to be singled out from any one branch, and a
similar comparison made during the years in question?
Realizing from long experience the absolute folly of

indifferent construction, cheap apparatus and inexperi-
ence of men employed to build and care for exchanges,
it has been my object from the first to present this mat-
ter to prospective investors in a thorough manner. I

have always placed much stress upon the necessity of
buying only the best, and employing as superintendents
and managers men of experience in the business, and
perhaps the greatest proof of the carrying out of these

.
ideas is found in the fact that every exchange installed
by the Standard Telephone & Electric company to date
is in operation, and has proven a satisfactory investment
to the promoters. Possibly in one or two instances a re-
construction has been necessary, which has deducted
from the profits somewhat. One of the greatest proofs
of_ the earning capacity of an exchange, which I call to
mind, is in connection with a somewhat prominent rival
telephone concern which undertook to construct a $60,-
000 plant with $30,000. They managed to buy their line
material and construct their lines for the $30,000, and

were successful in procuring apparatus for the plant with

a small additional outlay. The $30,000, amount of in-

debtedness on their hands when the exchange began
operation has been very nearly paid in less than three

years, and there is now no question but that another
year will see the plant entirely free from debt. This
means that the exchange will have earned 25 per cent,

on the original $30,000 invested. It is true that it also

means that the manufacturer and dealer have waited a

long while for their money, but the conditions were such
three years ago that manufacturers were really obliged

to accept considerable risk as to payment on the sale of

apparatus. I am happy to state that this condition no
longer prevails. The company I represent has estab-

lished a reputation for quality, workmanship and fair

dealing which renders it no longer necessary to furnish

goods on small cash payments with unsecured paper.

As a further proof of the advance of the rival tele- -

phone interests of the country, I quote a few ques-

tions, together with replies received recently from a

number of telephone exchange companies. We have
received many hundreds of replies of similar character,

but simply quote from a few exchanges of 400 sub-
scribers each and less.

Question: When did your exchange begin operation?

Answers: (1) January 1, 1896. (2) August 1, 1895. (3)

July i, 1895. (4) December 1, 1895. (5) June, 1896.
,

(6) September 1, 1S95. (7) July 1, 1896. (8) July 1,

1896. (9) May 1, 1895. (10) August 1, 1895. (11) Oc-
tober, 1S95. (12) July 1, 1S94. (13) October 1, 1895.

Question: How many subscribers at present?

. Answers: (1) 90. (2) About 60 or 70. (3) 225. (4)

172. (5) 118. (6) 59. (7) 74 and 50 more in sight. (8)

55. (9) Toll lines. (10)266. (11} 775 in three ex-

changes. (12) 100. (13) 75.

Question: What is the cost of your exchange to date

per subscriber? that is, divide your total cost by the total

number of subscribers.

Answers: (1) About $21 each. (2) About $15. (3)

.$61; one- tenth of our 'phones are on toll lines. $(4) $43.33.

(5) S30. (6) $50. (7) We sold telephones direct to each
subscriber, making cost of exchange that much less. (8)

Expense of building toll and exchange lines was not kept

separate: cannot give figures, probably $20 per mile,

equipped. (9) Toll lines. (10) $50. (n) $40. (12I Can-
not answer. (13) Actual cost has not been $50 per num-
ber since I started; I spent probably $100 in making
changes on line.

Question: Are you making any money? If so, what
net per cent, on the actual cost of your plant? (While
we should like very much to know just what you are do-

ing, it will be satisfactory, if you prefer to simply state

that you are making money, and are well satisfied with
the investment.)
Answers: (1) I am making money and am not for sale.

(2) About 35 per cent. (3) 25 per cent. (4) 20 per
cent. (5) A good per cent, on investment and satis-

fied. (6) Making money. (7) We are making money
and are perfectly satisfied witti the investment. (8) 20
per cent, last year. (9) We are doing very well. (10)

Dividend satisfactory to all. (n) 20 per cent, or more.

(12) Constructing now, making money for future. Sat-

isfied. (13) This plant is netting me on invest-

ment, but do not want it known.
Question: Do you consider the telephone which you

are using to be as satisfactory in talking qualities as the

instruments used by the Bell company?
Answers: (1) The poorest one I have works better

than their best one which they have in here. (2) Yes,

and more so. (3) The exchanges are fully as satisfac-

tory, and I think they are for toll lines. (4) Yes; our
patrons consider it superior. (5) As far as is known it is

better. (6) Superior. (7) We consider the telephone
we use superior to the Bell. (S) The Standard "is

superior to the Bell. (9) In every particular. (10) Far
superior and has the advantage of not requiring adjust-

ment, (n) We are using the Milde (Standard) which is

far ahead of the old Bell. (12) Arenot acquainted with
the Bell telephones. (13) Our instruments are far ahead
of any 'phone 1 have tried yet of Bell company.

Question: Are you furnishing a more satisfactory

service to your subscribers than that heretofore fur-

nished by the Bell company?
Answers: (1) Yes, in every respect. (2) Not repre-

sented here. (3) We are not in same town with Bell,

but many men who have used both say our exchange is

better than Bell exchanges. (4) Yes; we are. (5) Yes.

(6) Yes. (7) No Bell telephone here, and none wanted.
(8) The Bell never had an" exchange here; we rented of
them. (9) Toll lines. (10) Yes. (11) We are. (12)

No Bell company here. (13) The Bell is not in it here.

Question: Do you find it difficult to talk overtoil
lines?

Answers: (1) No, sir. (2) No. (3) No. (4) No. (5)
Have none at present. (6) No. (7) No difficulty what-
ever in talking over toll lines. (8) No. (9) Not at all.

(ro) No; get the best of service. (11) No more so than
over Bell lines. (12) Do not over our lines. (13) Not
at all.

Question: What is .
the greatest distance you are car-

rying on business over these toll lines?

Answers: (1) 35 miles. (2) About 60 miles. (3) As
far as 150 miles. (4) 18 miles. {5) . (6) 11
miles. (7) 30 miles; will soon be talking over nearly 60
miles of toll lines. (8) 70 miles, (g) 150 miles grounded
circuit. (10) 19 miles through three boards. (11) 50
miles. (12) 50 miles. (13) iS miles on one line.

Question: How many more telephones have you in
service than the Bell company had before your exchange
was installed?

Answers: (1) 30. (2) 60 or 70. (3) Not in this town.
(4) 117. (5) 115. (6) 19. (7) No Bell 'phones. (8) We
rented six from the Bell company. (9) Toll lines. (10)
78. (11) From four to six times as many. (12) No Bell

company. (13) The Bell has never been able to do busi-
ness here; only two or three instruments.

Question: How many paying telephones do you esti-

mate the Bell company has in operation?
Answers: (1) Between 80 and go; they have 135 in all

together. (2) Not any. (3) Don't know. (4) Not one that
I know of . (5) Three. (6) None here; 35 telephones. (7)
None. (8) . (9) =— . (10) 80 free telephones;
none are paying rental. (11) One-quarter our number.
(12) No Bell company. (13) Two and toll station.

- Any additional information that you may be pleased
to furnish will be treated confidentially or otherwise as
you may direct. Many replies were received in answer to

this offer, some of which are given:

(1) We have an exchange near here of 20 numbers
which compares with the Bell; same as here, they are
losing subscribers right along. (2) We have tested sev-

eral other 'phones and found none as good as the Stand-
ard; we consider them the best in this country. (3) I

believe the local exchanges will displace the Bell ex-
changes, and in time, as soon as the local companies can -

construct long-distance lines, they will displace the Bell
in them. (4) The Wisconsin Telephone company has
been giving free service from the time we first entered
the business, but has lost all important connections.

(7) We can prove to anyone interested that there is good
profit in a telephone company rightly conducted. (8)

Our exchange is working so efficiently that we expect to

put in a 100 drop board this season. (10) The Bell
company, through its medium, has circulated some mis-
leading pamphlets, but these are of no avail, as our com-
pany is prospering, thus showing the falsity of their

statements. (11) There never was as favorable a time to

invest in the telephone business, but the telephone busi-
ness can no more be neglected than can a railroad; suc-

cess depends on work. A telephone exchange is not
like a clock, to be wound up and left to fun down. (12)
We have two exchanges and about 60 miles of toll line.

I have gone into this matter at some length, believing

it to be in the interest of all parties concerned, except,
possibly, the Bell Telephone company. I say "possi-
bly," because it seems to me it would be better for them
to co-operate with these local exchanges, and by so do-
ing increase at least toll-line earnings without much, if

any, additional investment, and in condescending to do
this they would naturally exert a good influence as to the
quality of apparatus used, which in itself would serve to

kill the class of dealers .who at the present time are
" handling an inferior apparatus, or whose methods of ap-
parent fair dealing win upon the confidence of investors,

oftentimes seriously. The suggestion, however, is ap-
parently useless, as it seems to be the Bell company's
intention to hamper rather than assist. This is not
questioned, as the laws of competition are, and have
been for many years, thoroughly established. How-
ever, competition should be fair, and misleading state-

ments withheld.
In conclusion, I touch briefly upon the question of

toll-line service. It has been asserted that there is no
apparatus on the market which can be successfully used
in long-distance work. This statement is incorrect.

The Standard Telephone & Electric company has sold

at various times to a toll-line company in the West tele-

phones for long-distance service. The aggregate sales

to date probably are not less than 2.000 instruments.
This company controls and operates over 2,000 miles of

toll lines, and is frequently called upon to communicate
with parties separated many hundreds of miles. It is

giving good service, and the apparatus is entirely satis-

factory. The Standard company has also sold to parties

who are operating as many as 20 instruments on lines

varying from 50 to 250 miles in length. Needless to say
that in some instances failures occurred until wires of

lower resistance were used. Some of the beginners in

long-line work have attempted to successfully talk over
a 14 steel wire with 10 to 15 instruments connected in

series; others have undertaken to establish a successful

talking line over a conductor of similar size, bridging
to earth; not a few have run metallic circuit wires fail-

ing to transpose. All this has been in the nature of ex-

perience to the investors, but, in spite of the money
lost in gaining this experience, we find only a most
favorable condition of affairs at the present writing. I

refer not only to the quality of service furnished, but
the earning capacity of a line or exchange plant, as the
case may be. That a few of the exchanges installed a
year and a half or so ago will need some overhauling
due to inferior construction at the time of installation,

is also a fact, but this does not imply any vast outlay.

An exchange of 100 telephones can earn $100 per month
after paying operators, rent and incidental expenses;
such an exchange should not cost to exceed $4,000.
With rates at an average of $2, for 100 telephones a
revenue of $200 per month would be realized, of which
$100 is sufficient for all expenses incurred, leaving a net
of $1,200 per year on an investment of $4,000. Suppose
that it is necessary to spend $50 per month of this sum
in repairs and reconstruction, it still leaves $600 a year
or t5 per cent, on an investment of $4,000; one could
even stand a complete loss of plant once in every four or
five years, and still make money in the telephone busi-
ness at half the rales usually charged by the Bell Tele-
phone company or its associate exchanges.
As an additional proof of the success of competitive

telephone interests, it is only necessary to note the num-
ber of telephones now in operation and sold by the dif-

ferent manufacturers:

Company No. 1 claims to have sold. . .60,000 telephones"2 '' "
. . .50,000 "

" "3 "_ "
• .40,000 "

" 4-8 " " .50,000 "

Miscellaneous .25,000 " -

Making a grand total of 225,000. Does this look like
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failure, more particularly when we compare the figures

with the Bell company's output for any three years of

its experience and its present methods of discouraging

competition? J. J- Nate.
Madison. May i, 1S97.

CORRESPONDENCE.

New York Notes.

New York. May 1.—On Thursday the Rapid Transit

Commission held a short meeting to talk over the work

of obtaining consents of property owners in the various

streets through which the rapid transit road is to run.

Lewis L. Delafield, secretary of the board, said in reply

to an inquiry: "If the consent of the majority in value

of the property owners upon each street through which

the railroad is to run is obtained, this board will be in

a position to proceed immediately to frame a contract for

the construction and operation of the railroad, and to ad-

vertise for bids for such contract. If the consent of the

property o>vners upon any street is withheld, it will be

necessary to seek the substituted consent of the Ap-

pellate Division of the Supreme Court. The obtaining

of the latter consent might occupy a good deal of time."

"Is there any prospect that ground for the railroad will

be broken this year?" Mr. Delafield was asked. "De-

cidedly yes," he replied, "but, speaking for myself, I

am of the opinion that if the Greater New York measure

is approved by the governor it will very seriously affect

the prospect of obtaining any adequate system of rapid

transit unless the contract for the construction of the

railroad is actually made before the proposed consolida-

tion takes effect. My reason for saying this is that the

narrowed debt-incurring capacity whifch would be occa-

sioned by consolidation would not affect the right of the

present city of New York to meet obligations lawfully

undertaken before consolidation took effect."

Eugene Clifford Potter applied to Justice Beach, in

the Sapreme Court, on Wednesday, to continue, pend-

ing the determination of a suit brought by him, the

temporary injunction restraining General C. H. T. Col-

Its, commissioner of public woiks, from issuing a per-

mit allowing the Metropolitan Street Railway company

to tear up Sixth and Eighth avenue pavements, in

order to substitute the underground trolley system for

animal power, and also sought to restrain the traction

company from changing the motive power of the two

surface roads. Elihu Root and James C. Carter ap-

peared for the defendant company, and submitted affi-

davits from business men in Sixth and Eighth avenues

in favor of the change to electricity. Justice Beach re-

served decision.

One of the features of the Grant monument celebra-

tion was the searchlight display in the evening. The
scene on the Hudson near the tomb was beautiful. Be-

ginning at the foot of the" bluff and ranging far to the

southward were hundreds of brilliantly illuminated ves-

sels, the white hulls of the American warships sharply

outlined against the opposite shore. From far down
the river came the beams of the searchlights of the

men-of-war sweeping the shoies on either side, and now
and then resting for brief intervals full on the tomb.

_M, S.

PERSONAL
Morgan Brooks president of the Electrical Engineer-

ing company of Minneapolis, was in Chicago last week.

J. R. Cravath, formerly electrical editor of the Street

Railzvay Review, Chicago, has severed his connection
with that journal, and will devote himself to the intro-

duction of a new device to be applied to electric motor
cars for recording the power wasted by the motormen.

Herbert H. Brooks, the general managerof the Amer-
ican Circular Loom company, was in Chicago last week.
Mr. Brooks is well acquainted' with the electrical trade

of Chicago, having been associated with Mr. Chandler
in the establisment of the office of his company iu this

city. He was heartily welcomed by a host of friends.

Dr. F. W. Gunsaulus, the president of the Armour
Institute of Technology of Chicago, who is also pastor of

Plymouth Church, is considering the advisability of re-

moving to New York to assume pastoral control of the

Broadway Tabernacle. He is reported as saying that be
is unwilling to leave Chicago, but that the proposition

from the New York church is very alluring.

The Cia. Proveedora de Material Eleclrico of Mexico
issues this statement: "We regret to announce the death

by typhus on March 31st of T. C. Price, late manager
of the Electrical Supply company of the City of Mexico.
Mr. Price, although a comparatively new man in the

field, had already won a host of friends here as well

as in 'God's country' in the electrical field, and we
are in receipt of many letters expressive of the esteem
in which he was held. His position as manager of this

company has been filled by the appointment of Joseph
Ketchum of New York. Mr. Ketchum has been in the

market as an engineer, manufacturer and dealer for the
last 20 years, and we expect that the sound business
methods practiced by Mr. Price in the conduct of the
business will be ably continued by Mr. Ketchum."

An unusual number of out-of-town visitors registered
at the headquarters of the National Electric Light as-

sociation. New York, last week, including
J. H. Bowker,

Philadelphia; James Clark. Plainfield, N. J.; Wilson
Kistler, Lockhaven, Pa.;

J.
H. Fredericks, Lockhaven,

Ta.; O. W. Ruggles. Chicago, 111.; L. A. Robinson,
Pittsburg. Pa.; A. J. Smith, Cleveland, O.; B. F.
Horner, Cleveland, O.; F.

J.
Moore, Buffalo, N. Y.

;

Frank Van Dusen, Pittsburg, Pa.; H. J. Caukins, De-
troit, Mich., George W. Vallee, Philadelphia, Pa.; J. R.
Wood, Philadelphia, Pa.; W. E. Davis, Montreal, Can-
ada; D. B. Martin, Baltimore* Md ; Charles Schryver;
Baltimore, Md. ; C. E. Lambert, Haverstraw, N. Y.,

J. W. Packard. Warren, O.; W. H. Dearborn, Phila-
delphia, Pa.; C. F. Munder, Springfield, Mass.; James
I. Ayer, Boston, Mass ; A. M. Young, Waterbury,
Conn., and J. H. Reid, Pittsburg, Pa.

ELECTRIC LIGHTING.
Enterprising English lamp makers call attention to

the fact that there is only a short time to prepare for the
national illumination of June 22d, on the occasion of

the queen's diamond jubilee, and suggest that electrical

contractors prepare at once for the great demand for

electrical signs and decorations.

MISCELLANEOUS.
More than 50 per cent, of the copper produced thus

far this year in the United States has been exported.
The supply for home use is, accordingly, restricted.

Bids of nji cents for lake copper have been repeatedly
refused, it is said, and 11% cents appears to be the bot-
tom price. The European demand for the first two
months of the year was largely in excess of the corre-
sponding period in 1S96. The increase in consumption
in England, France and Germany for the two months is

estimated at 8,354 tons. The outlook in the copper
market is considered favorable.

According to Gli'tckaiif, the largest pumps driven elec-

trically that have yet been constructed in Europe are
being erected at the Kiibeck shaft, Anina, Hungary.
The plant consists of two three-ram pumps, each of
which is designed to raise 176 gallons of water per min-
ute to a height of 787 feet, driven by two motors, each
of 60 horse power, making 550 revolutions per minute.
At the mines of the Upper Hungarian MiniDg & Iron

' Works companv, Szomolnokbuta, an electrically driven
duplex pump is being erected for raising 154 gallons per
minute to a height of 328 feet. Special interest is at-

tached to this plant because of the metallic composition
of which the rams and suction pipes are cast, and the
fact that the cast-iron delivery pipes are lined with
asphalt on account of the very acid water.

TRADE NEWS.
The Electric Appliance company is putting on the

market a line of electric tailoring and laundry irons for
which great claims are made. It goes without saying
that the best work can be accomplished with an iron
which can be kept constantly at a uniform temperature,
and this can only be accomplished with an electric iron.

The Electric Appliance company is prepared to send a
special circular of this line of goods on application.

The business of Nightingale, Johnson & Co. , electrical

engineers and contractors, 26 and 28 Catharine street,

Utica, N. Y , will hereafter be carried on under' the
firm name of Johnson & Morton, Mr. Nightingale retir-

ing from the business. The old firm has met with grati-

fying success in contracting work and also in the man-
ufacturing of special junction boxes and switchboards,
and the new firm will carry on the same work, making
every endeavor to give entire satisfaction to customers.
New machinery has been placed in the shop, and the
firm is now equipped to do a general electrical repairing
business.

The Swarts Metal Refining company of Chicago has
secured the building at No. 20 North Desplaines street,

where its facilities for handling larger quantities of metal
are greatly improved. A few years ago the company
was hardly known to the metal trade. To-day, with
customers in every state and territory in the Union and
a good export trade, it is perhaps as widely known as any
firm in the same line of business. The business was
secured in a comparatively short space of time by fair

treatment of customers, liberal advertising and by mak-
ing fortunate purchases which made low quotations pos-
sible. An invitation to call at the new quarters is ex-

tended.

The Peerless Rubber Manufacturing company an-
nounces that discharged and ex-employes are making
folse claims as to the founding of this company and the
manufacture of its goods. It adds that the company
was founded in 1S72 by Charles Foster, Jr., and Henry
S. Winans, who associated with themselves as superin-
tendent John H. Deming, who has had entire charge of
the manufacturing department. Mr. Deming has been
with the company continuously since 1S72, and is at
present general superintendent. He has had 34 years'
continuous experience in the manufacture of fine me-
chanical rubber goods. Rainbow packing was suggested
by a prominent merchant to C. H. Dale, then general
sales agent, and with all other goods made by this com-

pany was introduced to the trade solely by Mr. Dale.
Mr. Deming is the only man who has ever manufac-
tured Rainbow packing, and the company claims that
he is the only man who knows how.

"The Care of Commutators" and "A Few Points in
Relation to the Construction of Commutators" are sub-
jects of such general importance to all who have to deal
with electrical apparatus that the little reprint of two
papers on these subjects from the American MacJiinist

,

which has just been issued by Charles Wirt of Philadel-
phia, will prove valuable. Incidentally; Mr. Wirt takes
occasion to call attention to the merits of the Wirt dy-
namo brush, which is just now having such a large sale.

Wirt brushes are intended for all cases where a metal
brush can be used, with the exception of open-coil arc
dynamos. This excludes railway motors and all cases
where end-on carbon brushes are used.

Recent additions of presses to the United Brethren
publishing house in Dayton. Ohio, are notable by the
direct attachment of slow-speed electric motors made by
the Thresher Electric company of that city. A regula-
tor is provided with each motor, giving four variations
of speed, placing the press under immediate control of

the operator, so that the speed can be varied according
to the work in hand. The motor attached to the web
press has a capacity of 20 horse powerand operates at a
speed of 180 to 280 revolutions per minute. It is pro-
vided with automatic attachments, so that in case the
press has to be stopped on account of the paper break-
ing or from other causes, it is brought to a dead stop by
pressing a push-button, which entirely cuts out the mo-
tor and applies an electric brake. Two 40 horse power
dynamos furnish light and power for the establishment

The Cleveland Ship Building company has awarded
to the Card Electric company of Mansfied, O., the con-
tract for the entire electrical equipment of-its new ship-

building yards and establishment, which will be located
at Lorain, Ohio. The electrical apparatus covered in

this contract calls for one 100 kilowatt 240 volt direct-

connected generator designed for a speed of 250 revolu-
tions per minute, one 40 kilowatt 240 volt belted gener-
ator and 26 motors, varying in size from two up to 40
horse power. The motors are to be used in various de-
partments of the works for driving machinery of differ-

ent kinds. In this equipment of motors there will be
two of 30 horse power capacity, to be used for operating
two large bending rolls, etc., the total equipment aggre-
gating 500 horse power. It is said that there are only
two electrical manufacturers in the United States be-
side the Card company in position to furnish all of the

apparatus called for in the specifications, owing to the
design and sizes of the motors adapted for the special

use of the Cleveland company.

Writing of the business outlook, President Ford of the

People's Electric company of Madison, Wis., says: "We
are having a very good trade, as the weather permits the

commencement of construction work, and we think that

this year will be a decided improvement over 1896. We
have secured the contract for material for the plant

which is being put in at Randolph, Wis., and have sev-

eral more plants for which we are ready to close con-
tracts. Our shipping facilities are considerably im-
proved over those of last year, owing to some changes in

the running time of trains running out of Madison, and,
as you know, there are about 20 trains a day on the Chi-
cago & Northwestern railroad, Chicago, Milwaukee &
St. Paul and Illinois Central, which enable us to reach
our trade with very little delay. We have been espe-
cially fortunate in securing many desirable things to

handle duriDg the coming year, and these, with our old

siand-bys such as Wagner transformers, the New York
Insulated Wire company's wires and Anchor and Paiste
goods, give us an assortment to offer to our friends and
customers which we think will be winners. We are at

present devoting all our energy to getting out our new
catalogue, which we hope to have ready by the 1st of

June, if not before. In the meantime we are in a posi-

tion to quote the very best of prices on the very best

gcods to all who may ask for them. Under its new man-
agement our company hopes to meet all its old friends,

and has already made many new ones. Its motto of 'A

square deal or no deal' will be carried out in spirit as
well as in letter, as it is our belief that only through this

method of doing business can success be obtained
.

"

BUSINESS.
The American Battery company. Chicago, reports a

carload shipment to Mexico of 122 boxes containing SS

storage cells.

The firm of Carlisle & Finch, manufacturersof search-

lights, has been succeeded by the Carlisle &. Finch com-
pany, with a capital stock of Sio.ooo. The address of

the company is 828-830 West Sixth street, Cincinnati.

The Missouri Telephone Manufacturing company is

now putting on the market an entirely new invention in

the way of a switchboard drop, Mr. Lewis of that con-
cern being the inventor. This drop has been put to all

manner of tests and has proved itself very efficient.

James S. Barron & Co of New York, wholesale deal-

ers in general electrical supplies, announce their re-

moval to their new building at the corner of Hudson and
Duane streets. The offices of the electrical department
are located on the second floor, where Manager Copeland
will be pleased to meet any of the friends of the firm.

One of the important trade catalogues for 1S97 is that

of Charles H. Besly & Co., 10 and 12 North Canal street,

Chicago. The book is in a convenient form for desk,

pocket or tool chest (size 4
1 - inches by S'i inches), and

contains 300 pages of matter relating to manufacturers
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and machinists' hardware, brass and copper in rolls,

sheets, rods, tubes and wire, fine tools for metal work-

ers, seamless tabes in brass and copper, platers, polish-

ers and grinders' supplies, and supplies for machinists,

railroad shops, founders, molders, agricultural imple-

ment manufacturers, pump manufacturers, gold, silver,

and nickel platers, amateurs, grinders, polishers, in-

ventors, pattern makers, gunsmiths, locksmiths, black-

smiths, bicycle manufacturers, electrical, iron and steel

manufacturers, saw-mill men, etc. The arrangement

of this work is excellent, and many half-tone illustra-

tions serve to elucidate the text. Full descriptions have

been embodied as far as possible and the cuts and sub-

ject matter are so condensed that Besly & Co. are able

to present in the scope of their book as much matter,

perhaps, as is ordinarily shown in a book of 1,000 pages.

Manufacturers' lists are used exclusively. Special at-

tention is called to the index or finding-list, which con-

tains over r,7oo titles. The firm of Charles H. Besly

& Co. was established in 1S76. Its endeavor has

been to be ever in advance of the demands of the trade

and by courteous treatment and honest dealings merit
patronage. The catalogue will be sent to any address
upon application.

Thomas Smith & Co. of Worcester, Mass., report a

steady growth in the business of supplying armature
disks. Three years ago this house began business in

this line, supplying a few customers in New England,
but the demand has steadily increased, and now large

quantities of disks are shipped to all parts of the coun-
try. The uniform excellence of the product is said to

account for this.

The Card Electric company of Mansfield, Ohio, has
recently booked the following orders: One 30 kilowatt

direct-connected generator to Thos. McGraw, to be in-

stalled in McGraw building, Detroit, Mich. ; one 50
kilowatt direct connected generator, Mechanical Rubber
company, Cleveland, Ohio; two 10 horse power motors
with automatic controller for operating elevators, to the

Edmonds Elevator company, Cleveland, Ohio; one 100
kilowatt direct-connected generator to the Ohio & Penn-
sylvania Coal company, Salineville, Ohio; one 10 horse
power motor to M. A. Bradley, Cleveland, Ohio; two 10
horse power motors to Wolverine Manufacturing com-
pany, Detroit, Mich.; one 100 kilowatt belt-driven gen-
erator to Monongah Coal & Coke company. Monongah,
W. Va. ; one 65 kilowatt belt-driven generator to Jeffrey
Manufacturing company, Columbus, Ohio; three 25
horse power motors to H.

J. Heinz company, Allegheny,
Pa.; one 11 kilowatt belt-driven generator to Union
City Ice company, Union City, Tenn.; one 50 kilowatt
belt-driven generator and switchboard to Wm. Metcalf,
Pittsburg, Pa.; one 20 horse power motor to Mansfield
News; one 25 kilowatt belt-driven generator to Oak
Ridge Hotel, Green Springs, Ohio; one 10 horse power
motor to Stewart, Howe & May, Cleveland, Ohio; two
100 kilowatt belt-driven generators, one 67 horse power
and two 30 horse power motors to the Raton Coal &
Coke company, Raton, N. M.

ILLUSTRATED ELECTRICAL PATENT RECORD.
581,263. Electrical Connection. Harold P. Brown,

New York, N. Y. Application filed February 2,

i895-

The combination with two meeting or jointed conductors,

of a permanently plastic alloy electrically connecting the

two.

581,281. Underground Trolley Conduit. JobnD. Grif-

fen, New Y'ork, N. Y. Application filed May 22,

1893.

An underground trolley conduit, comprising a main
trench formed of metal yokes set at intervals apart in the
ground, the intermediate space being closed to form a con-

tinuous main trench, slot-rails mounted on the yokes and
a diaphragm forming a trolley casing closed at its bottom
and sides and fastened in and along the main trench, the

trolley casing having an opening or slot at its top near one
side of the main trench, and a separate guard-plate secured
to the structure above the trolley casing, the adjacent
edges of the guard-plate and the diaphragm of the trolley

casing being in substantially the same horizontal plane
and offset or spaced therefrom to form a second or interior

slot, in combination with a trolley arm bent to form an
angle below the guard-plate, and also bent to form another
angle above the upper edge of the trolley casing.

581,283. Secondary Battery. Varian M. Harris, Chi-

cago, 111. Application filed July 6, 1896.

A central metallic positive element is surrounded by a

porous cup containing a mass of active material ; there are
also an outer copper gauze mercury-covered negative ele-

ment, a case or cup to contain the whole, and a suitable

fluid within the same.

581,29s Registering Mechanism. William H. Mc-
Fall. Philadelphia, Pa. Application filed February
6, 1S97.

When used-in an electric meter there is the combination
with an ampere indicator, of a register or counter, an
actuator in the form of a cam engaging the gearing of the
counter, a motor for rotating the cam, and means controlled
by the ampere indicator for varying the engagement be-
tween the cam and gearing:

581,327. Electric Gas Lighter. Lewis L. Borradaile,

Philadelphia, Pa. Application filed December 23,

1896.

In a pendent gas burner the following elements are com-
bined : A gas burner, a gas valve for the same, a valve-
operating lever and a spring, one end of which is fixed

relatively to the burner, and the other end of which is free
and acts upon the valve-operating lever in one of its posi-
tions in the plane of and aga ; n"st the direction of its then
possible movement, and in the other of its positions at an
angle to tbe plane of its then possible movement.

581,340. Magneto-electric Machine. Elisha B. Cut-
ten, Atlantic Highlands, N. J. Application filed

February 12, 1897.

There is the combination with the armature winding and
driving mechanism for the armature, including as part
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thereof a gear-wheel, of a spring-contact device adapted to
engage the teei.li of the gear-wheel during rotation thereof,
a shunt circuit for the armature including the wheel and
spring-contact device, and means, such as a lever, for mov-
ing the spring-contact out of position for engagement with
the gear-wheel.

581,350. Telephone Instrument. James E. Keelyn,
Chicago, 111. Application filed January 5, 1897.

Claim is made for a magnet carrying a coil at one end, a
disk screw-threaded on its outer surface rigidly mounted
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on the magnet, and an outer shell carrying a diaphragm
and having on its inner surface a screw-thread into which
the threaded disk fits, whereby the magnet may be adjusted
longitudinally toward or from the diaphragm by turning it

in the shell, and means whereby the magnet may be clamped
into any desired position,

581, 366. Electric Generator. Charles C. Poole, Evans-
ton, 111. Application filed February 26, 1894.

An electric generator, consisting of a plurality of gener-
ator sections having reciprocating moving parts, and which
act successively in the production of current, each of the
generator sections embracing a plurality of conductors or
generator elements acting to produce a plurality of electric
inductions or impulses during tbe middle part only of the
stroke of the movable part in each direction.

581,368. Support for Electric Railway Conductors.
Edward D. Priest, Schenectady, N. Y. Applica-
tion filed August 28, 1896.

The support consists of a clamp having separable mem-
bers adapted to engage with the inner surface of the con-
ductor, and means for separating the members of the clamp
after they are placed in position.

581,406. Telephone Receiver. William
J.

Morton,
New York, N. Y. Application filed May 15, 1895.

A telephone receiver having a soft-iron diaphragm located
between two magnets, one of the magnets being a perma-
nently magnetized disk and provided with perforations.

581,411. Printing Telegraph. John Burry, Long Island

City, N. Y. Application filed June 27, 1896.

The combination is claimed of opposite magnets, an arma-
ture between them, stops carried by the armature, and ad-
justable magnet spools provided with beveled heads for co-
action with the stops.

581,426. Primary Battery. Richard R. Moflatt, Brook-
lyn, N. Y. Application filed September i, 1896.

A battery is described, comprising a metal frame having
a plurality of openings and a plurality of independent bat-
tery vessels, each consisting of two cups having rims se-
cured in the openings of the frame.

581,430. Semaphoric Electric Signal. Robert S. Rob-
erts, Philadelphia, Pa. Application filed October
16, 1896.

An electro-magnet is adjustably borne by tbe franie.^ the
helices of the magnet having proper terminals adapted to
receive the ends of an electric circuit; a rocking shaft is

adjustably journaled in the frame, with an armature ad-
justably attached to the rocking shaft and operatively pre-
sented to the poles of the magnet ; semaphoric arms are at-

tached to the rocking shaft; adjustable means are provided
for limiting tbe oscillation ot the arms, whereby one arm
atone is visible through the sectoral opening when the mag-
net is energized, and another arm alone visible through the
sectoral opening when the magnet is demagnetized.

581,446. Electric Call. Hubbard C. West, New York,
N. Y. Application filed July 29, 1896.

The principal claim is given : An electric call, compris-
ing two batteries located at two stations, one at each sta-
tion, a call-bell at each station, a switch at each station,
each switch having three contacts, the middle contact be-
ing connected to line, and the end contacts being joined by
a conductor including the call of the station, and each
switch also having two contacts movable relatively to said
three contacts and connected by a conductor including the
battery, said latter contacts adapted to close with one end
and the middle contact, or with the other end and the
middle contact of the three contacts first mentioned, and
the normally open end contact of said three contacts being
connected to line, whereby the call-receiving circuit at each
station includes the call thereof, and the call-transmitting
circuit of each station excludes said call.

581,460. Electric Fuse. Walter E. Harrington, Phila-
delphia, Pa. Application filed October 29, 1895.

An electric fuse having a central primary section, termi-
nal sections of greater cross-section, and masses of non-
conducting material arranged to surround portions of each
of the terminal sections without inclosing the central pri-
mary section.

581,465. Revolving Electric Headlight. John Kirby,

Jr., Dayton, Ohio. Application filed February 2,

1897-

In a revolving headlight there is the combination of a
screw-threaded bearing at one side thereof, and a corre-
sponding screw-threaded journal fixed to a suitable support,
and on which the bearing revolves; anon-screw-threaded
bearing and a corresponding journal on which the same re-
volvesat the opposite side thereof, the latter journal being
likewise fixed to a suitable support, and means for con-
trolling the movement of the headlight and securing it in
either of several positions on the journals.

581,528. Electrical Alarm Device, John J. Barton,
Ypsilanti, Mich. Application riled December 12,

1S96.

The claim is made for the combination of two magnets, a
single armature for the magnets, a bell, a knocker for the

bell carried by the armature, a normally open circuit, in-
cluding a battery and one of the magnets, the armature and
a contact point to be engaged by the armature when the
magnet is not excited, a normally closed circuit including
the other magnet, a battery and two plates, and a plug
arranged to be inserted between the plates, and when so
arranged to cut the magnet out of the normally closed cir-
cuit.

581,544. Thermostatic Fire Alarm. Oscar A. Enholm
and Thomas H. Beck, New York, N. Y. Applica-
tion filed November 23, 1S96.

In an electric thermostatic alarm there is the combina-
tion with the circuit, of a rotatable recessed disk contain-

NO. 581,465.

ing fusible material, and a spring, one end of which rests
en the surface of the wax, the disk and the spring being
connected with the terminals of the circuit.

581,557. Controller for Electric Cars. Slaughter W.
Huff, Baltimore, Md. Application filed July 26
1S95.

In a controller for electric cars the combination is claimed
of the fixed and movable parts, the hollow thimble on the
fixed part forming a conduit tor wires, and means of at-
tachment and the adjustable collar.

581,561. Selective Signal for Telephone Circuits. Henry
W. Mason, New Bedford, Mass. Application filed

July 31, 1S96.

A vertical switchboard is provided with a series of in-
clined parallel ways, having their upper ends provided with
switch-points, and their upper sides with contact-pieces,
one of which constitutes one terminal of a bell circuit; a
circuit closer is adapted to be switched by the switch-points
to traverse either of the contact-pieces f a circuit closer
carrier is adapted to be raised vertically over the inclined
ways, and, when released, to resume its normal position by
gravity, and means provided whereby the carrier is raised
to any desired point on the switchboard and released.

581,658. Electric Motor Controller. William H. Chap-
man, Portland, Me. Application filed February 24
1896.

In combination with an electric motor having a shunt
winding on its field, a coil of wire, is connected in series
with the shunt winding and having a vertically movable
iron core, a series of conducting segments arranged in the
arc of a circle and forming the terminals of a set of resist-
ance coils, a contact-shoe operatively "connected to the
upper end of the core and arranged to move in tangential
contact with the peripheral surface of the series of seg-
ments, a piston and cylinder operatively connected to the
lower end of the core, a ring placed loosely on the top of
the piston and made to fit the cylinder more closely than
the piston, adapting it to operate as a valve and to check
the upward movement of the core more than it does the
downward movement.

581,684. Electrical Transmission of Power. Rudolph
M. Hunter, Philadelphia, Pa. Application filed

November 9, 1887.

Two or more secondary generators are arranged close to
the primary generator, a local circuit connecting the coarse-
wire coils of the secondary generators in parallel with the
primary generator, a line circuit including the fine-wire
coils of the secondary generators in series, a tertiary gener-
ator having its fine-wire coil connected with the line, and a
distant local circuit containing current-consuming or trans-
lating devices receiving current from the coarse-wire coil
of the tertiary generator and permanently closed when
operating.
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Three-phase Transmission Plant at
Traverse City, Mich.

An interesting three-phase transmission plant has

been in successful operation for some time at Traverse

City, Mich., putting to practical use the hitherto unutil-

ized waters of the Boardman River.

The project of harnessing the river and utilizing its

energy was set afoot late in 1893, and 200 acres of land

on both sides of the river, 4^ miles from Traverse City,

was purchased. It was not until almost the end of the

year, however, that the adoption of electricity was de-

termined upon and the Boardman River Electric Light

& Power company organized. In April, 1894, work was

begun on the dam, and on June 15th, last year, the

waters of the Boardman River were turned from the

course they had followed from time immemorial. The
dam is 700 feet long, 175 feet wide at its base and 30 feet

wide at the crest. The height of the dam is 24 feet, and

the depth of water about 22 feet. Over 1,000,000 feet

of timber was used, including 300 cedar piles, and 300

cords of stone was laid as

foundation. The chute is

210 feet long and 30 feet

wide, and it is estimated

that 30,000 cubic feet of

water per minute will always

be available.

A canal leading to the

power house has been exca-

vated. It is 250 feet long,

50 feet wide and 12 feet

deep. The plant is operated

under a head oisi5 feet, 300

horse power being taken.

The ultimate capacity will

be about 1,200 horse power.

The power plant is located

on a site apparently devised

by nature for advantageous

development, as will be

readily understood from ex-

amination of the illustration

(Fig. 2) on page 270. The
river banks are so shaped

and situated that by raising

a comparatively short dam
the whole stream could be

deflected if necessary into

the canal, forming at the

same time a small but

deep pond of ample capac-

ity and depth enough to FIG -

prevent the formation of the much dreaded anchor ice.

The power house stands at the head of the short

canal. It is a frame structure, sheathed within and

covered without with corrugated iron. The lower floor

is occupied as the wheel room, containing a 48-incb Sam-

son cylinder turbine, from ihe James Leffel & Co.

works, belted to a jack-shaft, from which belts pass to

the dynamos on the floor above. The dynamo room (Fig. 1)

is on the level of the canal bank and contains two 60 kilo-

watt General Electric three-phase generators, with the

appropriate station equipment. A Thomson-Houston

arc machine is also installed. The equipment is in du-

plicate, and renders possible a continuous 24-hour

service without fear of annoyance from accident or

failure.

From the power house the current at 2,500 volts is

carried to Traverse City over three No. 1 copper wires,

stretched over 30-foot cedar poles, to step-down trans-

formers filled with oil, reducing the pressure to 115

volts. Branch wires are stretched all over the city, and

the electricity is brought to the door of almost every in-

habitant. Alternating arc lamps, incandescent lamps

and induction motors are all operated from these lines,

with the same satisfactory results as are found in every

other three-phase installation undertaken by the Gen-

eral Electric company. A telephone line connects the

station with the offices in Traverse City. The officers

of the company are: President, Frank Friedrich; vice-

president, E. Greilick; secretary, A. V. Friedrich;

treasurer and general electrical superintendent, William

Bauer.

Alley "L" Electrical Equipment.
Bids are in for the power house machinery and feeder

cables for the new electrical equipment of the South

Side Elevated Railroad company of Chicago, but no con-

tracts have been awarded.

In the matter of car equipments it is understood that

Frank J. Sprague is to secure the contract, and that he

will install a new system by which every car will be pro-

pelled by its own motors. Mr. Sprague is a pioneer in

the electric railway field, but has of late years turned

his attention to elevator work. His plan contemplates

120 car equipments. Each equipment will consist of two

55 horse power motors installed on one truck, complete

with a controller outfit and contact shoes. Thus every

preparations that have been 1 made for the meeting and
explaining the requirements of the passenger associa-

tions in the matter of securing reduction of fare under the

certificate plan. The convention will assemble on Octo-

ber igch and last four days. It is proposed to hold the

meetings and the exhibition of street railway apparatus

in the same building—a temporary structure now being

built for gatherings of this character. The meetings

will be held on the second floor of the building, which

will be arranged especially for this purpose. The lower

floor will be devoted to exhibition purposes. The build-

ing will be 120 feet by 154 feet and will have plenty of

light. Power will be furnished to exhibitors and the

building will be comfortably heated. The headquarters

of the association will be established at the International

hotel, Niagara Falls, during the convention. The an-

nual dinner will be held at the International Hotel on

October 21st at 8 p. m. The building in which the

meetings and the exhibition will be held within easy

access of the principal hotels.

The programme for the

meetings is now being ar-

ranged. The list of subjects

upon which papers will be

read has already been de-

cided upon and includes

the following:

Municipal O wnersh ip of

Street Railways.
Modern Electric Rail-

ways: Their Construction,

Operation and Disadvan-
tages.

Application of Electricity

to Railroads Now Operated
by Steam Power.
The Best Method of Set-

tling Damage Cases and the

Prevention of Accidents by
the Use of Fenders and
Otherwise.
Producer Gas for Use in

Street Railway Power
Houses and Gas Engines.

Storage Batteries for
Street Railways.

Discipline of Employes.
Long-distance Transmis-

sion and the Use of Multi-

phase Current for Ordinary
Street Railways.

I. THREE-PHASE TRANSMISSION PLANT AT TRAVERSE CITY,

car can be operated independently if desired, approxi-

mating street-car practice and improving the service by

decreasing the time interval between trains during the

hours of light traffic. However, during the "rush"

hours several cars will undoubtedly be coupled together

as at present. By Mr. Sprague's method of motor con-

trol these can all be operated by one motorman in the

forward car. The system includes the use of small

pilot motors to operate the controller levers on the indi-

vidual cars. These motors can be controlled from any

point on the train by a circuit of light wire and a three-

way switch. The only electrical connection between the

cars will be the light pilot- motor circuit, and thus trains

of any number of cars can be made up without the use of

electric locomotives and with but one motorman to a

train. The system gives great flexibility in train opera-

tion and promises a decided improvement in elevated

railway work. Mr. Sprague will sub-let contracts for

the motors and trucks, the railroad company supplying

its present car bodies for equipment.

American Street Railway Association.
Circulars have been sent to members of the American

Street Railway association and others who might desire

to attend the sixteenth annual meeting of the organiza-

tion, which will be held at Niagara Falls, announcing the

New Canadian Tar-
iff.

The following are the rates

of duty under the new Can-
,ICH - adian tariff on items that are

of interest to the electrical industry:

Wire, single or several, covered with cotton, linen,

silk, rubber or other material, including cable so cov-
ered, not elsewhere specified, 25 per centum ad valorem.
Wire of all metals and kinds, not otherwise provided

Eor, 20 per centum ad valorem.
Wire rope, stranded or twisted wire and wire cable,

not elsewhere specified, 25 per centum ad valorem.
Wire, cloth or woven wire, or netting of iron, steel,

brass, copper or other material, 30 per centum ad
valorem.
Telephone and telegraph instruments, electric and

galvanic batteries, electric motors, dynamos, generators,

sockets, insulators of all kinds, and electric apparatus,
not elsewhere specified, 25 per centum ad valorem.

Electric light carbons and carbon points of all kinds,

not elsewhere specified, 35 per centum ad valorem.
Carbons over six inches in circumference, 15 per

centum ad valorem.
Lamps, sidelights and headlights, lanterns, chande-

liers, gas, coal, or other oil fixtures and electric light

fixtures, or metal parts thereof, including lava or other
tips, burners, collars, galleries, shades and shade-hold-
ers, 30 per centum ad valorem.
Lamp springs and glass bulbs for electric lights, 10

per centum ad valorem.

L. B. Engle of Nelsonville, Athens county, Ohio, was
granted a franchise May 1st to establish a telephone ex-

change in Logan, Ohio.



270

Design and Construction of Electric

Power Plants.

By Bion J.
Arnold, M. S.

[Copyright, iSgT, b' B. J. Arnold, Chicago.']

Part V.

Engines.

Having considered the devices used to transfer the

greatest possible number of heat units from the fuel to

the steam, we are now ready to discuss the steam engine,

the device by means of which the energy of the steam is

turned into mechanical energy ready to give motion to

the electrical generator. Here we find ourselves con-

fronted with a great variety of types and styles, all

agreeing in general principle but differing in details in a

way calculated to confuse the novice.

In the time at our disposal it is impracticable to at-

tempt to discuss the theory of the steam engine to any

greater extent than was embodied in Lectures I. and II.

WESTERN ELECTRICIAN.

mean effective pressure per square inch of piston area
may be obtained from the formula

V A S
Horse power gained= ,

33,000
Where V = Vacuum in pounds per square inch.

A = Area of piston in square inches.

S = Piston speed in feet per minute.
Deducting the power required to work the condenser,

the practical gain of a condensing engine over a
non -condensing type is, in general, from 20 to 30 per
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Fourth—Heat losses due to radiation and conduction
should be checked as far as possible. This dictates the

use of suitable non-conducting jackets for the cylinder

and steam chest. With large sized engines it is found
to be economical to provide steam jackets by means of

which the cylinder is surrounded by live steam.
Fifth—The admission valves should admit steam into

the cylinder promptly at full boiler pressure, and after

sufficient steam has been admitted the valves should close

quickly. These results are accomplished the most effect-

ually by the releasing valve type of engines, which will

FIG. 2. THREE-PHASE TRANSMISSION PLANT AT TRAVERSE
CITY, MICH.

Our object at the present time will be to call attention,

briefly, to the general conditions for economy in the

engine when working under different kinds of loads; to

endeavor to classify the different types and discuss their

advantages; to show the steam economy to be expected

of the different classes; to point out the considerations

external to the engine itself which enter into its selec-

tion, and, finally, to mention some of the things a de-

signer of power plants should know about the main
parts, relating to strength, proportion and relationship,

in order that he may intelligently select an engine for

the work in hand.

The conditions for the best working efficiency of the

engine are, briefly:

First—High steam pressure. The influence of steam
pressure upon the engine efficiency was discussed in

Lectures I. and II., where the effect of increased steam
pressures, and, consequently, higher temperatures upon
the theoretical law for the efficiency of the engine, as

derived from the second law of thermo-dynamics, was
pointed out. Recent engineering practice tends con-

stantly toward higher steam pressures where economy
of fuel is an important item. At the present time, how

DESIGN AND CONSTRUCTION OF ELECTRIC POWER PLANTS.—TYPICAL CORLISS CYLINDER.FIG. II

cent., and it is customary to calculate on about 25 per
cent, for average conditions. The types of condensers
have already been discussed in Lecture IV.
Third—Small cylinder condensation. Any attempt to

fulfill the first two conditions of economy by securing
the greatest possible difference in the pressure and tem-
perature of the steam entering and exhausted from the

engine cylinder will be confronted by the fact that when
steam at a high pressure is worked at a great rate of ex-

pansion the extreme variations in temperature of the

cylinder during each successive stroke cause condensa-
tion, followed by evaporation. These processes result

in loss of heat and a consequent reduction of the ex-

pected economy. A common method used to overcome
the losses due to cylinder condensation is to expand the

steam in two or more cylinders successively, instead

of in one, thus reducing the range of temperature in

each. Engines are known as "simple," "compound,'

DESIGN AND CONSTRUCTION OF ELECTRIC POWER PLANTS.—CORLISS CYLINDER WITH VALVES PLACED
HEADS TO REDUCE CLEARANCE.

ever, 200 pounds seems to be the limit which may
be considered safe with existing methods of construc-
tion.

Second—Low exhaust pressure. The lowest exhaust
pressure can be obtained by the use of a condenser which
will reduce the pressure from 15 pounds per square
inch (that of the atmosphere), against which a non-
condensing engine exhausts, to from two to five pounds.
When a condenser is used the engine is known as a
"condensing" engine. Condensation has practically the
same effect as increasing the steam pressure about 10
pounds, and since this additional pressure or, rather,
this greater difference between initial and exhaust
pressures, is secured without increasing the boiler pres-
sure, the added efficiency due to condensing is apparent.
The increase in power which may be obtained by using
a condenser having a vacuum equivalent to V pounds

"triple" or "quadruple," depending on whether the
steam passes through one, two, three or four cylinders.

The greater the number of expansions the less the loss

due to cylinder condensation and consequently the

higher the steam pressure possible. On steady loads

the steam economy is always, of course, the greatest
with the quadruple expansion engine. 1

1. Since these lectures were delivered there has been published
in the Engineering News of April 8, 1S97, a very complete descrip-
tion of a new method of utilizing the heat units of a steam plant,
developed by the late A. M. Wellington, formerly editor of the
Engineering News, in which he proposed to use a number of boiler,
engine and condenser units of a given size in multiple. The hot
gases from the furnace were to pass successively through the
series of boilers, and the condensing water was to be passed in
the opposite direction from that of the gases, through the con-
densers arranged in series. By this method he expected to util-
ize a larger proportion of the heat units of the furnace and effect
a grea t saviDg. The plan has not yet been tried, but the discus-
sion is very interesting.

be referred to later. The exhaust valves should open
promptly to allow the steam to escape and close just at

the right time to allow the piston to properly compress
the remaining steam and form a cushion for overcoming
the inertia of the piston and other moving parts at the end
of the stroke.

Valve Types.—Valves may be classed under two
general heads, the classification depending on whether
the admission and exhaust valves are independent or not.

With the independent type four valves are usually pro-

vided, two for admission and two for exhaust. The cyl-

inder shown in Fig. 1 1 is fitted with a Corliss valve gear,

which is one of the best types of the independent valve.

The valves operate by turning slightly and can be thrown
wide open or closed very quickly. The great advantage of

the independent valves is that the admission of the steam
can be controlled irrespective of the position of the ex-

haust valves.

In the Corliss type all four valves are driven from a

"wrist-plate" which is pivoted on a pin projecting from
the center of the cylinder and is operated by an eccentric

attached to the main shaft of the engine. The actual clos-

ing of ihe admission valves, however, is effected by at-

mospheric pressure, by means of a vacuum pot, called a

"dash-pot," which is very quick in its action. The point

of closing of the valves is determined by the governor,

which operates to change the length of the admission of

the steam into the cylinder as the load upon the engine
varies, by releasing the steam valves from the power
which drives them and allowing the dash-pots to sud-

denly close them. In this manner the governor is re-

lieved of all work of operating the valves and is only

called upon to set, by means of light and easily operated

parts, the small cams or projections which release the

steam valves. The general arrangement of the Corliss

mechanism is shown in Figs. 11 and 12, the latter being

the highest type of Corliss cylinder. The valves in the

latter are in the heads to reduce the port areas and the

cylinder is steam jacketed to prevent radiation.

Of valves in which the admission and exhaust are not

independent there are two general types—slide valves

and piston valves.

A typical balanced slide valve, such as is used in elec-

tric plants, is shown in Fig. 13 (p. 271). Slide valves

have the advantage that, if properly made and fitted,

wear will not cause leakage. Unless they are properly

balanced, however, the steam pressure is upon one side

only, which causes excessive friction between the valve

and seat and reduces the efficiency of the engine.

A piston valve is shown in Fig. 14. This valve has the

advantage that a large opening of the port can be ob-

tained with a very small movement, and on account of

being surrounded by steam it is easily balanced; but, on
the other hand, the natural wear to which it is subjected

soon causes leakage, and, unless the valves and seats are
replaced by new ones when worn, the engine becomes
very wasteful of steam. Again, as it is necessary to en-

tirely surround the valve with the ports in order to get a
large and quick port opening from a valve of small diame-
ter, the volume of the ports is much greater than is re-

quired to accomplish the same result with a slide valve,

resulting in an unnecessary amount of clearance, with

the consequent waste of steam at each stroke of the pis-

ton. These objections have caused engine builders as a

rule to abandon the use of the piston valve, which five

years ago was so popular, and to adopt some form of the
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slide valve on simple engines. If this type of valve is

properly balance&and accurately fitted to its seats, it is

very satisfactory in operation, but if not it becomes more
wasteful than the piston valve. Slide valves are usually

accurately fitted by the builder before the engine leaves

the shops, but it sometimes happens that owing to the

unequal expansion of the cylinders the valve seats be-

come warped, or the valves themselves warp when hot,

thus causing serious leaks. When this happens the valve

and seat should be scraped hot until a suitable joint is made.
In compound engines the use of the piston valve for

the high-pressure cylinder is not objectionable, for the

reason that whatever steam is used or wasted by the

high-pressure cylinder on account of the large steam
ports or by leakage is used over again in the low-pres-

sure cylinder. Fig. 15 shows a compound engine in

which a piston valve is used on the high-pressure cylin-

der and a slide valve for the low-pressure cylinder. Al-

most all of our modern marine multiple expansion

engines are fitted with piston valves on the high and in-

termediate cylinders, but with slide valves on the low-

pressure cylinders. This arrangement allows the use

of balanced valves for the cylinders working under high-
' pressure steam, but permits the reduction of the clear-

ance to a minimum at the vital point, viz., where the

steam leaves the last or low-pressure piston to enter the

condensers. Fig. 16 shows a four-valve engine of the

slide-valve type.

Point of Cut-off.—Stopping the admission of the

steam to the cylinder at just the right point has been
spoken of as one of the duties of the admission valve.

This point is termed "the point of cut-off," and with all

engines there is a point corresponding to each steam pres-

sure and load which is the "most economical point of

cut-off." If the steam is cut off before this point is

reached the expansion is carried too far, and losses by
condensation result; if the cut-off is prolonged

-

until this

point has been passed, then there is insufficient expan-

sion, and a consequent waste of steam, owing to the ex-

haust taking place at too high a pressure. With most
engines the "point of cut-off" is determined by the

maker and stipulated when rating the engine. With a

simple engine it will vary from one-fifth to one-quarter

stroke, depending on the steam pressure, while in com-
pound engines it is usually placed at five-sixteenths stroke,

and sometimes as high as three-eighths stroke in the

high-pressure cylinder, for the reason that the steam is

utilized again in the low-pressure cylinder, as previ-

ously stated, and in order that the high-pressure cylin-

der may be made to do its proper portion of the work
with a limited diameter of cylinder. Fig. 17 (p. 272) is an
efficiency curve of a simple condensing engine operating

under 100 pounds steam pressure, and will serve to show
graphically the variation in the economy of an engine
working under different loads, and that the point of cut-

off for this particular type of engine for best economy
is at \\ stroke. 1

Speed of Engines.—There is yet one other classifica-

tion of engines, into which they may te divided accord-

ing to the number of revolutions per minute, viz., high
speed, low speed and medium speed.

High-speed engines are generally used in small plants,

and run at 200 to 350 revolutions per minute. Engines
of this class usually have a governor of the centrifugal

or inertia type, which is carried on the main shaft or in

the flywheel.

Governors.—The action of all governors upon steam
engines operating electrical generators is to keep the

speed as nearly constant as possible, whether the engine
is operating on "full load," "underload" or "overload."

Fig. 14. Typical Balanced Piston Valve.

In practice the load on the engine will vary from time to

time. In lighting work these variations will take place
slowly, but with motor loads, especially in electric rail-

way work, these changes will take place suddenly and
often. The result is that many times the load is thrown
on and off nearly instantaneously, and without a suitable
speed governor the engine would change its speed sud-
denly. The governor should control the speed by regu-
lating the supply of steam admitted to the cylinder, the
object being to admit just enough steam to give the
power necessary to maintain a given speed, whatever
the load may be. In so far as this is accomplished
quickly and effectively is the governor efficient.

1. Figs. 17 and 21 show curves prepared by Mr. Arnold in 1893
for Mr. W. J. Buckley's book on "Electric Lighting," and are re-
produced by permission. Several similar curves of different
types of engines were shown by the lecturer.

The high rotative speed of the first class of engines
makes possible the adoption of shaft governors, which may
be directly connected to the eccentric, and thus control

the action of the valve effectively and conveniently.
Governors for use on electric power plant engines are

usually one of the three following-named types:

1. The fly-ball centrifugal type is generally adopted
for Corliss and other releasing-valve engines. It gov-
erns by communicating its motion, caused by a slight

change of speed in the engine, through light rods and
cams to catch mechanisms attached to the steam valves,

as previously pointed out.

2. Centrifugal shaft governors are practically the same
in principle and act in the same manner as the fly-ball

governor, depending upon the speed of the engine for its

action, can only be used with high rotative speeds.
High-speed Engines.—Close regulation is not the

only advantage possessed by the high-speed engine.
For the same horse power the higher the speed the
smaller the engine. This results in compactness and,
as a rule, lower first cost. The high-speed engines are
convenient for "direct connection" to generators, which
is now common practice, and they may also be belted
directly to the dynamos without countershafting. They
cause extra wear and tear, however, and require good
lubrication and close attention while in use. Owing to

the high rotative speeds a larger amount of steam must
be used to provide a suitable cushion at the end of

FIG. 13. DESIGN AND CONSTRUCTION OF ELECTRIC POWER PLANTS.—TYPICAL BALANCED SLIDE VALVE

type, except that they are mounted in a vertical plane
on the main shaft of the engine and are attached di-

rectly to the eccentric which drives the main cut-off

valves of the engine. Fig. iS shows a typical governor
of this class. Two masses or weights are pivoted in

such a way that any increased speed will cause the

weights to fly outward and by their ir.overr.eit revolve the

eccentric around the shaft in the direction of rotation

and close the admission valve earlier in the stroke.

When the load is thrown upon the engine the tendency
to slow down allows the springs which are attached to

the weights to come into action and by retarding the ec-

centric cause the admission valve to cut off later in the

stroke. Fig. 19 (p. 273) shows another kind of the same
type of governor, the only difference being in the method
of handling the eccentric. In this kind the eccentric is

thrown across the shaft and its stroke constantly varied

to correspond with the load on the engine instead of be-

ing revolved around the shaft, as in Fig. iS. For single-

valve engines the type shown in Fig. 19 is preferable,

as it does not affect the exhaust by excessive cushioning
as seriously as when the stroke of the eccentric remains
constant as in Fig. iS. For engines having independ-
ent exhaust valves the type shown in Fig. 18 is unob-
jectionable except on account of its slightly increased

resistance to quick action, owing to friction. Either of

these governors may be adjusted to maintain the speed
at any desired rate by varying the tension of the springs

or by changing the lever arm of the weights.

3. Another type of shaft governor, shown in Fig. 20,

is called an inertia governor. The controlling effect is

secured by the "inertia" of weights, which, by means of

springs, are adjusted to maintain a certain position with

respect to a fixed point on the flywheel, when revolving

each strcke for the moving parts. The extra steam
required more than offsets the saving in the losses of
cylinder condensation which result from the quick
strokes of the piston.

Loiu-speed £?igines are usually of the independent-
valve type, such as the Corliss, and run at 75 to 150 rev-
olutions per minute. They are usually horizontal, can
be made in large sizes and are very reliable in operation.
They are governed usually by a fly-ball or spindle gov-
ernor, which is connected either by a belt or shaft to

the main shaft. This governor can cause the cut-off to

occur at any point, from the beginning up to nearly half
the full stroke, which gives a wide range of power, and
is satisfactory for engines operating arc lights or on loads
which do not fluctuate. When the engines are to be
used for driving electric railway motors or other vari-

able loads which are liable to call for an excessive
amount of power for short periods, engines of the Corliss
type should be provided with two eccentrics and wrist-
plates, one of which should operate the exhaust valves,

with the other arranged to operate the steam valves, so
that steam can follow the piston to three- fourths stroke
if necessary. This cannot be done with one eccentric
on account of its position on the main shaft when prop-
erly set to operate the steam valves.

The result of the usual valve mechanism with the low-
speed engine is high steam economy. These engines
have little wear and require the minimum of attention.

The disadvantages are that the cut-off is not adapted
to high speeds on account of the non-positive action;
therefore the engines must be considerably larger for a
given horse power than with higher speed types. This
results in a larger amount of floor space to be provided
and entails a greater first cost per horse power of plant.

Fig. 15. Combined Piston and Slide Valve.

DESIGN AND CONSTRUCTION OF ELECTRIC POWER PLANTS.

at the desired speed. Any retardation of the rim of the

wheel, caused by a sudden increase of load, will cause

the lever arm, of which the weights are a part, to move
forward in the direction of rotation faster than the wheel

to which it is attached, resulting in a sudden opening of

the steam valve, as the valve rod is attached to a pin on
the arm, as shown. In like manner the inertia of the

arm or weights prevents the sudden opening of the valve

when the engine is relieved of its load. This type of

governor has the same effect upon the valve as the one
shown in Fig. 19, inasmuch as it throws the eccentric

across the shaft, and is coming into general use quite

rapidly, on account of its good regulating qualities, its

simplicity and its low first cost.

The great advantage of the flywheel governor is that

it is compact and directly attached to the engine shaft,

which insures reliability and prompt action. The shaft

Typical Four-valve Slide-valve Cylinder.

Medium-speed Engines are a "cross" between the

high and low-speed types. If they are large, they re-

semble the Corliss type; if they are small, they will ap-
proximate toward the automatic high-speed class. En-
gines of this class are frequently vertical, and when
built on this plan have the advantage of occupying a
minimum amount of floor space for a given horse power.
The tendency of the present time seems to be toward
medium-speed engines—the speed ranging from 100 to

150 revolutions per minute. However, no strict line of

difference can be laid down between the types men-
tioned.

Economy of Water Consumption.—In regard to act-

ual economy of water consumption per indicated horse
power, the table following this paragraph is given. It

represents very fairly what may be expected of the va-

rious types of engines already discussed. The first
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numerical column in the table gives what is thought to

be a fair raDge for each particular type, but it is to be

understood that no arbitrary limits can be established,

as under very favorable conditions each type may show

slightly better results than given in the table. Special

test conditions are, unfortunately, seldom continued in

actual operation, and the second column has been added

to show what may reasonably be expected in everyday

actual operation.

Table Showing Water Consumption fer Indicated

Horse Power.-
General * Working

Type of Engine— range. average.

Simple single valve non-condensing 30-40 33

four " " 25-30 28

single " condensing 20-30 24

four "' " 18-25 21

Compound single " non-condensing 22-30 25

four " 18-25 22

single " condensing 16-24 2°

four " " 1+-23 18

Triple single '" 13-20 17

four " '• 12-1S 15

Several things may be learned by studying the figures

in the table. It will be noticed that compound engines

show a saving over simple engines of between 20 and 30

percent., the largest saving being shown in engines of

the non-condensing class. Condensing over non-con-

densing engines show a saving of between 20 and 35 per

cent. Thus, condensing effects about the same saving as

compounding. The gain from condensing is more
marked with simple engines than with compound. The
four-valve engines show an advantage over the sin-

gle-valve type of about 10 to 15 per cent. It is to be

noticed that the greater percentage of gain from independ-

ent valves is obtained in simple engines, which result is

probably due to the fact that in compound and triple

expansion engines the effects of condensation due to the

variation of steam temperature are much less marked
than in simple engines. It will be noticed that the

water consumption which may be expected of the best

triple-expansion condensing engines is less than one-half

of that of the simple non-condensing type.

The figures given in the table are for engines of com-
paratively large power, ranging between 260 and 500

horse power, working at their most economical point of

cut-off and on steady loads. Unfortunately, this is an

ideal condition seldom reached in the electric power
station, for here, instead of a uniform and steady load,

we have to contend with a demand which is subjected to

many variations. And then, too, as the output of the

engine departs from its rated capacity in either direc-

tion its efficiency falls off rapidly. Fig. 21 shows this

condition graphically for a simple non condensing en-

gine of the single-valve type.

In this curve the efficiency of the engine at its rated

capacity and at its most economical point of cut-off has

been taken as 100 per cent., and the ratio of the water

consumption at other loads to that at full load is taken

as the measure of efficiency. The curve was drawn
from information supplied by indicator cards, the dots

showing the points at which cards were taken. It will

be noticed that between 75 per cent, load and 125 per

cent, rated load the efficiency varies comparatively little,

but beyond these points it decreases rapidly, and that

the decrease is much more rapid for low loads than for

overloads.

Fig. 17 represents also an efficiency curve forasingle-

CFnciENCV '00 PER CENT

90 PER CENT

bo pen cent

considered at a later time, when the principles just

mentioned will be applied.

But it is not a question of economy alone which will

determine the choice of the type of engine for any par-

ticular case, though economy is one of the most impor-
tant considerations. The factors in the cost of the pro-

duction of electrical energy were pointed out in Lecture
II. In the selection of no part of the power station

equipment should the relation and value of these differ-

ent factors be better understood than in the choice of

the engine and the method of driving the electric gener-

ators therefrom.

The designer of power stations is frequently called

upon to decide between the condensing and non-con-
densing, between the Corliss and high-speed or other

types of engines, and he should be'in a position to de-

FIG. iS. DESIGN AND CONSTRUCTION OF ELECTRIC POWER
PLANTS.—TYPICAL CENTRIFUGAL SHAFT GOVERNOR

FOR REVOLVING ECCENTRIC AROUND SHAFT.

cide intelligently. The economy to be gained by com-
pounding and condensing are understood, but the ques-

tion will often arise whether the extra investment in en-

gine and condensers will be justified by the saving in

fuel. If coal is cheap, the time in which the station

operates each day is short, or water is difficult to obtain,

it is evident that the higher priced steam equipment
will not pay; but often the conditions are such that to

the most experienced engineer the question of the

proper selection is a puzzling one. A very instructive

comparison of the cost of a delivered horse power by
different types of engines operated under practical con-

ditions was made some time ago by Dr. Chas. E. Emery
and may be found in the Transactions of the American
Institute of Electrical Engineers, March, 1S93. In this

comparison due allowance was made for the fact that

the better the engine economy the smaller would be the

boiler capacity required. The cost of a plant complete
to develop 500 horse power for 30S days of 10 hours each

was determined for each style of engine, and to the

interest and depreciation on the plant were added in

each case the cost of fuel required, the cost of labor,

supplies, repairs, insurance, taxes, renewals and other

"/«

70 PER CENT

60PEB CENT

—
-i iH^--- TTT-^-

1
,—|
—.—__1 1—

1

J . . e. . 1
;

. . . 1 _L . . 1\ 1_

> : —1 j 5 .
j

u 1
1

J L
!

__j ^—^ 1__|

< -
1

' < < O O O 'Op O
_Q >-' O O.' J J - -> J 'J. -1

El °!°- <£
!

e a ' '
c

FIG. 17. DESIGN AND CONSTRUCTION OF ELECTRIC POWER PLANTS.—CURVE SHOWING ECONOMICAL POINT OF CUT-OFF.

current expenses. The result of this particular com-
parison seems to show that the compound condensing
engine will deliver a horse power hour cheaper than any
other type.

The one great drawback to the adoption of the com-
pound or triple-expansion engine is the amount of

water required for condensation purposes. This amount
can be calculated from the formula

cylinder condensing engine working under a steam pres-

sure of 100 pounds. In this case the indications were
carried further, and we have the result in efficiency at

100 per cent, overload.

These curves are simply types of the efficiency ob-

tained with any engine on varying loads, although the

loss in efficiency with engines of the Corliss type is

somewhat more marked at points below 50 per cent, of

their rated capacity.

Selection of the Engine.—With these facts before us

it is easy to formulate the rule that with a variable de-

mand the size of the engine cylinders should be such as

to give the best economy at average load. The cylin-

der, however, is the only part of the engine which
should be proportioned for average conditions, and es-

pecially should all moving parts subjected to wear and
strain be of ample size to operate successfully under the

maximum possible demand. The choice of the actual

size of the engine unit for any particular case is to be

WH
Q =

R
Where W = Weight of steam condensed.

H = Heat units given up by one pound of

steam in condensing.
R = Rise in temperature of the cooling water.

This formula is applicable to both jet and surface

condensers. The usual allowance is for between 30 to

35 times as much water for condensing as is evapo-

rated in the boiler. We have seen that a 200 horse
power triple-expansion engine will require at least 3,000
pounds of water per hour. For condensing purposes,
then, there would be required about 100,000 pounds of

water. The necessity of locating the station near a
natural source of water supply is thus given added em-
phasis, for a water works system would baldly be ex-

pected to furnish this enormous supply of water. In
case of a "dryland"' plant, where conditions make it

impossible to secure water from a natural source, ex-
pedients for cooling the condensing water are occasion-
ally resorted to. These consist of evaporating reser-

voirs, "cooling towers," etc., by means of which the
water from the condenser is reduced to about the tem-
perature of the atmosphere by being spread out over a
large surface, which in the cooling towers and like ap-
pliances is obtained by means of deflecting plates, pans,
screens or tiling.

After the decision as to whether the engine is to be
simple, double or triple compound has been reached,
there will be a great variety of other considerations
which enter into the selection of the special type to be
used.

In a later lecture the arrangement of the plant for

particular cases is to be discussed, when the influence

of such items as the amount of real estate available, the
size and shape of the building, the "layout" of the pip-

ing, etc., will be considered.
Questions involved in the selection of the system for

driving the generators from the engines will be consid-
ered in the lecture upon "Connections between Engines
and Generators," when the advantages and disadvan-
tages of shafting, belting, rope driving and direct con-
nection" will be pointed out. That discussion will

naturally involve the consideration of economy, cost and
desirability of the different types of engines, and until

we have a fair understanding of all the conditions ex-

ternal to the engine itself which enter into its selection

general remarks upon the advantages of this or that

type will be of little use.

In order that we may have a somewhat definite under-
standing of the principal dimensions of the vital parts

of any steam engine, however, the following rules are
given as some of the things which thedesigner of a plant
ought to know:
Rule 1. That for safety the thickness of the metal in

the barrel of the cylinder should be not less than given
by the formula

_pd
2f

Where p is the maximum steam pressure, d is the
diameter of cylinder in inches and f is the safe working
stress of the metal per square inch. If the cylinder is

of gray cast-iron the value of f may be taken as 1,850,

and if due allowance is made for reboring at least twice
when worn, the formula may be used in the following
form:

p d p d
t= h-5" to h-75"-

3.700 3,700
Rule 2. That the diameter of the steel piston rod

should not be less than determined by the following
formula, which isdue to Marks, and which has stood the

test of successful practice:

d = .03525 V D- 1- p.

Where D is the diameter of the cylinder in inches, 1 is the

length of the piston rod in inches, and p is the maximum
steam pressure in pounds per square inch.

Rule 3. That the steel used for the different parts of

an engine should be of the best quality of annealed open
hearth steel having the following properties;
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For crank pins,
cross - head pins
and similar parts. *-45 of 1%

.30 of 1%

.25 of 1%

80,000 pounds
65,000 pounds

58.000 pounds

40.000 pounds
32,000 pounds

27.000 pounds

1 7%

For connecting
rods, piston rods
and similar parts. 28%

*None of these should contain over .04 of one per cent, phos-
phorus or sulphur.

Rule 4. That the ratio of the length of the connecting

rod to the stroke of the piston should not be less than

2>< to 1 (preferably 3 to 1), on account of the irregu-

larity introduced into the valve motion of the engine,

due to what is termed the angularity of the connecting
rod. (See any good text-book on valve motion.)

Rule 5. That the pressure per square inch of rubbing
surface upon the guides and cross-heads should never

exceed 100 pounds per square inch. The area of the

slides may be found from the formula

A = P tan 9 + p .

Where P is the total pressure on the piston, obtained by
multiplying its area by the initial steam pressure per

square inch, angle is the angle whose sine = half the

stroke of piston -f length of connecting rod, and p„ is

allowable pressure upon the guides per square inch.

Rule 6. That the mean pressure per square inch on
the crank pin and cross-head pin should not exceed 500
pounds and 1,200 pounds respectively per square inch,

the pressure being figured upon the rectangle bounded
by the diameter and length of the pin.

Rule 7. That the pressure per square inch on the

main and outboard bearings of an engine should not ex-

ceed 150 pounds. The value of the pressure upon the

bearings may be taken as a resultant of the load due to

the weight (W) of theshaft, flywheel, armature, etc., and



May. 15. 1S97

the mean pressure (Pi from the piston. The resultant R
may be calculated by the formula

r= rw* + ps

for horizontal engines and R=W+P for vertical en-

gines. In case of a generator armature keyed to an
overhanging engine shaft, the weight of the armature
should not only be considered, but some allowance must
be made for the magnetic pull which will result if the

armature is not exactly in the center of the fields. By
wear or otherwise the center line of the armature may
become displaced slightly, and an eccentricity of -^ of

an inch will cause a magnetic pull which should be es-

timated as equal to the weight of the armature.

Rule S. That the diameter of the main shaft should
not be less than the value obtained by the formulas
herewith given. If the shaft were subject to twisting

only we have T=the twisting moment on the shaft in

FIG. 19. DESIGN AND CONSTRUCTION OF ELECTRIC POWER
PLANTS. TYPICAL CENTRIFUGAL SHAFT GOVERNOR

FOR THROWING ECCENTRIC ACROSS SHAFT.

inch-pounds, balanced by the moment of resistance of

the shaft to twisting, which is:

3.1416
D :I

f,

16

so that

vhence

3-1416

16

d 3 f = .19635 r>
:!

f

D = 1.72 V~TV 16 T
3.1416 f f

where D is the diameter of the shaft in inches and f is

the maximum shearing stress in pounds per square inch.

The value of f may be taken as 9,000 pounds for

wrought iron and 13,500 pounds for steel. T, the twist-

ing moment in inch-pounds on the shaft, may be
found directly from the indicated horse power, as fol-

lows:

12X33000 H H
T= = 63025.2

2X3-1416 N N
where H is indicated horse power and N is speed of

shaft in revolutions per minute. When the shaft is

FIG. 20. DESIGN AND CONSTRUCTION OF ELECTRIC POWER
PLANTS.—TYPICAL INERTIA GOVERNOR.

subject to both twisting and bending at the same time,
as is the case with engine shafts, and especially flywheel
shafts and shafts carrying a generator armature, the
diameter is found by first calculating the equivalent
twisting moment. This is given by Rankine as fol-

lows:

T, = B + V-&* + T»
where E is the bending moment on any section and T
is the twisting moment, as before. The bending
moment B may be found, in the case of an overhang-
ing crank, by multiplying' the maximum pressure in

pounds on the piston by the distance in inches between
the center of the crank pin and the middle of the engine
bearing. In the case of a flywheel or armature shaft
having an outboard bearing, the bending moment is

found by treating the shaft as a beam, supported at both
ends and loaded at one or two points. The weight sich
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bearing is to sustain, due to the weight of the flywheel,
the pull of the belt or the weight of the armature, with
due allowance made for magneiic pull, is determined,
and this amount in pounds is multiplied into the distance
between the middle of the bearing and the point which
may be taken as the point of application of the resulting
load upon the shaft. The equivalent twisting mo-
ment T

l
is substituted in the formula already given.

D _ r . 72
V~%

f

Kent has derived the useful rule from results by the
usual formula that the diameter of the shaft =.43 X di-

ameter of the cylinder. For simple Corliss engines the
rule that diameter of shaft = one-half the diameter of
cylinder — -^ inch is sometimes given.

Large engine shafts are preferably made hollow. In
the smaller sizes they are bored out, while very large

shafts are forged hollow. The interior of a shaft is liable

to be composed of defective material, as the forge ham-
mer has little effect upon it, and consequently the central
portion may be removed without materially affecting the
strength, while at the same time a reduction in the weight
is made. If D is the diameter of a solid shaft and D j and
Do the external and internal diameters respectively of a
hollow shaft, they will have the same strength when

D
t

4 —Do 4

D :t =
Di

It is safe to assume that 15 per cent, greater strain can
be allowed per square inch of metal in a hollow shaft

than in a solid one, on account of the removal of initial

strains or on account of the metal being more thoroughly
worked under the hammer, and this makes it possible

to show very often that hollow shafts are as strong or

stronger than solid ones.

Rule 9. That the clearance volume in the ports and
end of cylinder of any simple engine or the low-pressure
cylinder of a multiple expansion engine should not ex-

ceed 10 per cent, of the volume described by the piston
in a single stroke for high-speed, short-stroke engines and
three per cent, for low-speed, long-stroke engines. In
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horse power is equal to the square of the diameter of
the low-pressure cylinder, divided by 2, when the
mean effective pressure is 35 pounds per square inch
and the piston speed 600 feet per minute, which values
are the average of present practice. If these values
change, the result will be changed proportionately.
Rule 12. That a very good formula for the weight of

the flywheel is by Theiss, as given in Kent's handbook
as follows:

d X I. H. P.
W= C

V- X n

Where d = Co-efficient of steadiness.

V = Mean velocity of flywheel rim in feet.
n = Number of revolutions per minute.
C = A co-efficient dependent upon the point of

cut-off.

The value of d :

normal velocity

maximum velocity—minimum velocity-

The allowable variation is usually limited to two per
cent. The value of C depends upon the point of cut-off,

and the ratio of the length of stroke to connecting rod.
This latter ratio is usually about -§-. With this ratio
the value of C may be taken as follows:

Point of Cut-off in Fractions of Stroke.
.to .15 .20 .25 .33= 241,500 230,000 218,500 207,000 iS4,ooo

It is the usual practice to allow not more than 1,00c
pounds per square inch tension in cast-iron, and 5,000
in wrought-iron. The velocity of the cast-iron rim is

usually kept below a mile per minute ©r 88 feet per sec-
ond. The maximum allowable practice is a speed not
exceeding 100 feet per second. A study of flywheel ac-
cidents seems to show that more accidents have occurred
to engines of slow rotative speeds than to high-speed en-
gines. This can be accounted for in a number of ways.
With slow-speed engines the wheels are necessarily much
larger and therefore harder to build. Slow speed en-
gines govern much less closely than high-speed engines,
and a change in the number of revolutions causes a cor-
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FIG. 21. DESIGN AND CONSTRUCTION OF ELECTRIC POWER PLANTS.—CURVE SHOWING EFFICIENCY OF AN ENGINE AT
DIFFERENT LOADS.

the highest types of these engines the clearance is re- respondingly greater proportionate increase in centrifugal

duced to eight per cent, and two per cent, respectively. force. Too much carecannot be exercised in the design,

Rule 10. That the horse power of a simple engine is construction and inspection of flywheels, for the record

calculated from the well established formula in this line of engineering seems to show a remarkable
PAS number of failures. 1

H. P. = ,
where [The next lecture will be on "Piping."]

33,000 ^^—^^——

—

P=The mean effective pressure on the piston in _, , . , _ ,_. , ^, _
pounds per square inch. Electrical Section of the Trans-Missis-

A= Area of piston in square inches. sippi and International Exposition.
S- Piston speed in feet per minute.

Pfof R R Q thfi faead q£ tfae D tment of
For different points of cut-off the mean effective pres-

. ...
sure may be taken as follows: Electrical and Steam Engineering of the University of

's stroke = initial pressure (absolute) X .3S5 Nebraska, has been appointed commissioner for the

i'V " = ^ -5°° electrical section of the Trans-Mississippi and Interna-
ls " = " " " V ro-)

,
u

, „ ° , tional Exposition, to be held in Omaha next year, be-
lA = X 59"

r
'

1/ < »• x 6qq ginning in June and ending in November. Prof. Owens

$/%
" = " " " X 744 is excellently well qualified for the duties of this respon-

% " = " " X -S47 sible position, and he will have full charge of the work

(i ,, ,, M w °f organizing and superintending the electrical depart-

3/ .< = .1 .. ' x .966 merit. Thoroughly capable from a technical point of

~/§ " = " " " X .992 view, the newly appointed commissioner has also the

From the result obtained by the above table deduct energy and executive ability of a man of affairs, together
the mean absolute back pressure to obtain the mean ef- w j tn valuable exposition experience gained while serv-
fective pressure from which to calculate the power of

;ng as a judge for the electrical department at the
the engine. In non-condensing engines this would be World's Fair. The appointment is a good one and will
the atmospheric pressure of about 15 pounds, plus two mee t the hearty commendation of the electrical fra-
to four pounds, depending upon the type of engine and ternity.
the conditions under which it is relieved of its exhaust. jn connection with the exposition it is proposed to
Rule 11. That the power of a compound or multiple attract to Omaha next year as many meetings of learned

expansion engine is determined from the dimensions of or technical societies as possible. It is thought that this
the low-pressure cylinder, the speed of its piston and arrangement will be advantageous both to the societies
mean effective pressure of the engine as a whole, the aDd to the exposition. Among others, the American In-
functions of the other cylinders being to divide the ex- stitute of Electrical Engineers will be asked to hold its
pansion of the steam into two or more intervals, in each annual meeting of 1S9S in the Nebraskan metropolis. It

of which an equal amount of work is done. The method wju then be six years since the Institute held a general
of determining the power of a compound or multiple meeting in the West.
expansion engine is somewhat laborious, if extreme ac-

curacy is required, and it is not thought best to intro- * The lecturer described the different types of swam turbines
j -,. . ji. i_/-_i_t-_» and gave the results of tests, but as this type of marhinerv isduce it here. A good rule to remember (given by Kent), not & generaI use in this C0UDlrv the treatment of the subject is
which will answer for all practical purposes, is that the omitted in this abstract.
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Arrangements for the annual gathering of street

railway men have been completed and the programme

adopted. The principal features are outlined in another

column. At the head, of the list of subjects to be consid-

ered is that of "Municipal Ownership of Street Rail-

ways." At the present time this is probably one of the

most important problems that confronts the street rail-

way interests of the country, and the expression of

views of practical men that is expected should certainly

prove a very instructive feature of the proceedings.

In this connection it may be well to call attention to

the fact that there is quite a difference in the methods

pursued by the American Street Railway association and

other organizations of a somewhat similar character.

Tbe.street railway convention will be held in October and

the members are informed in May of the principal sub-

jects to be discussed so that those who are particularly

interested or have in their possession valuable informa-

tion bearing on any of these topics may prepare to con-

tribute to the discussion. In other organizations the

publication of the programme is generally delayed until

the last minute. This is particularly true of the Na-

tional Electric Light association. Last year the pro-

gramme was scarcely ready for distributional the meet-

ing, and up to the present time, although there have

been many inquiries, it has been impossible to give any

definite information as to the programme for the meet-

ing next month. This may be due in part to lack of

proper organization, but the principal blame should be

placed upon those members who are invited to contribute

papers and who do not comply with the requirements of

the association. Probably this may explain in a meas-

ure the lack of interest that is often noticeable at the

meetings of the National Electric Light association. If

announcement could be made sufficiently in advance to

insure the presence of those who were particularly inter-

ested in the subjects to be discussed the conventions

would be much more valuable.

Privileges now enjoyed by telegraph companies un-

der special acts of Congress may be extended to tele-

phone companies under certain conditions, and at times

the rights conferred by the federal law may prove of in-

estimable value. Judge Goff of the United States Circuit

Court in the Eastern District of Virginia has handed

down an important decision in the case of the Southern

Bell Telephone & Telegraph company against the city

of Richmond. The company, it was stated, was duly

incorporated under the laws of the state of New York.

Its wires, poles and instruments, as located and used

along and over the streets of the city of Richmond, it

was further alleged, were so located and used under the

provisions of, and were protected by, the act of Con-

gress, approved July 24, rS66, entitled "An act to aid in

the construction of telegraoh lines, and to secure to the

government the use of the same for postal, military and

other purposes," which provided that any telegraph

company then or thereafter organized under the laws of

any state, on complying therewith, should have the

right to construct, maintain and operate lines of tele-

graph over and along any of the military and post roads

of the United States.

The pivotal point of the case was as to whether the

company was entitled to the rights and benefits claimed

under the federal law. It did business in, through and

between several states. It also set up the contention

that it maintained a telephone office in Richmond, con-

nected by wire with a large number of subscribers, all of

whom were connected with the office of the Western

Union Telegraph company in that city, and that all such

subscribers might, and many of them did, transmit

through their instruments connected with the wires, and

through the telephone company's office, to the Western

Union Telegraph company, messages addressed and in-

tended to be sent to other states and foreign countries,

under an agreement that existed between the two com-

panies. Under such circumstances, Judge Goff held

that the first mentioned corporation was both a tele-

phone and telegraph company, and clearly entitled, if it

had complied with the conditions thereof, to claim the

benefits and protection of the act of Congress, and that

the city could not require it to remove its lines from the

highways occupied in accordance therewith, though it

could tax and regulate them.

Ten years ago the first serious effort toward the es-

tablishment of a central station for supplying incandes-

cent electric lighting upon a large scale commercially

in this city may be said to have been made in the forma-

tion of the Chicago Edison company. The new enterprise

was not considered with special favor by conservative in-

vestors, but was regarded by them in the light of a specu-

lative venture. At that time electric lighting was num-
bered among the luxuries within the reach of compara-

tively few in this community. The cost as compared

with gas seemed prohibitive. The superiority of elec-

tricity as an illuminant was admitted, but in spite of

many advantages the question of expense appeared to be

an insurmountable obstacle to its general adoption. The
local company was hampered at the start by regulations

of the municipality which required the burying of all

electric wires within the business district, and this rule,

it must be remembered, was of f ir greater importance at

that time than it is to-day. The system of underground

distribution had not been completely worked out and the

new company was confronted with many problems that

required the expenditure of much time and study and en-

tailed great expense before a satisfactory solution was

reached. The difficulties and disappointment that pion-

eers in underground construction experienced can only be

fully appreciated by those who participated in'that work.

But the promoters of the enterprise never faltered; they

persisted in their belief in the ultimate triumph of elec-

tricity over other forms of illumination, and they showed

their faith in the enterprise in which they had engaged by

providing the financial support for the development of a

thorough system of electrical distribution. The exper-

ience thus acquired has proved of inestimable value to

the electric lighting industry, and the entire community
has been placed under a debt of gratitude to those who
were indentified with this work.

In view of these facts, it is pleasing to reflect that these

gentlemen have enjoyed substantial reward for the serv-

ices they have rendered the public, and have not been

forced to content themselves with empty honors. Care-

ful business management has marked the course of this

corporation and its success as a commercial enterprise is

largely due to this fact. The data presented on another

page in this issue is convincing proof of the wisdom of the

policy adopted. It shows, too, how the business has de-

veloped and expanded, how new territory has been in-

vaded and districts already developed absorbed. This

constant development, absorption and extension has

made many changes in organization and methods neces-

sary, until, almost imperceptibly, there has taken place

a complete transformation, and in the Chicago Edison

company of to-day one can scarcely recognize the enter-

prise that was started with so many misgivings 10 years

ago.

It is evident that there is serious misapprehension of

the scope and importance of the decision of the

Supreme Court of the United States upon the Berliner

patent. There is nothing in the opinion to warrant the

statement that a "new lease for monopoly" is granted

the American Bell Telephone company by the ruling in

the Berliner case. What the Supreme Court does say

is that the charges made by the government regarding

corruption and other illegal practices on the part of the

owners of the patent while the application was pending

have not been sustained, but other grounds upon which

the government asked to have the patent revoked have not

been passed upon. This decision means that the Bell

company is officially exonerated from all charges of cor-

ruption in this proceeding, but it does not satisfactorily

explain why the application was "hung up" in the

Patent Office for such an unusual period, why the ap-

plicant was permitted to amend the original specifica-

tion so as to change the character of the appli-

cation entirely, nor why a patent should be granted

upon a device that was already covered by another

patent. These are considerations which will have to be

taken into account and satisfactorily adjusted when
the Bell company attempts to enforce its claims of in-

fringement against independent corporations. It will be

seen, therefore, that so far from possessing a "new lease

for monopoly" by reason of the decision of the Supreme
Court, the Bell company has in reality made no prac-

tical gain in the struggle for supremacy in the telephone

field. In fact it has failed to take advantage of an ex-

cellent opportunity to determine the validity of the Ber-

liner patent, and as a result the question is in the same

condition exactly that it was before the government suit

was begun. It will be necessary to fight over again the

battles which the company engaged in earlier in its his-

tory, but it will be under disadvantage now in having to

face a stronger combination than was arrayed against it

when it succeeded in sustaining the original Bell patent.

It will find, too, that experience has removed much of

the terror of patent litigation and that a petition for

injunction by the Bell company will not create the con-

sternation in the owners of anti-Bell exchanges that

such proceedings formerly did. In a word the Ameri-

can Bell Telephone company is not feared as il was in

the early days of the art, and its action in connection

with the. present litigation, in evading a judicial decision

upon the merits of the case, has not added to the public

respect for the value of the patent under dispute. Aside

from the false impression temporarily given by the mis-

leading statements that have been published concerning

this decision, it is hard to find the least advantage

for the successful party in the action. During the last

few years the independent companies have grown in spite

of hard times, and to-day there are several hundred

thousand telephones .in use in exchanges that are not

controlled by the Bell company. With such a phenome-

nal growth in the face of litigation it is not to be won-

dered thai the independent forces view with satisfaction

the spectacle of the Bell company evading by techni-

calities a decisive action. Confidence in its cause,

it is contended, would certainly impel that powerful

organization to use all its influence to secure an imme-

diate settlement.
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Chicago Edison Company.
The annual meeting of the Chicago Edison company

will be held on Monday. June 14th. The fiscal year of

the company ended March 31st, and the business and

financial statement for the preceding 12 months is ap-

pended :

BUSINESS SUMMARY.

Gross income from electric current and merchandise
sales : $1,548,608.10

Operating, repairs and renewals, and general ex-

pense 948,933.82

Net income from all sources S 599,674.28

CHARGES AGAINST INCOME.

Interest on bonds and debentures S180.333.98
Dividends paid 397,518.00 577.851.98

Balance carried to surplus account.. . $21,822.30

STATEMENT OF ASSETS AND LIABILITIES.

.-Issels.

Plants, real estate and franchises $8,630,330.51
Material in store-room and unfinished work unbilled 136,404.95
Accounts and notes receivable 197.799.24
Cash 206,540.74

$9,171,075.4+

Liabililii

Capital stock $4,975,9oo.oo
Bonds and debentures 3,750,000.00
Accounts and notes payable 131,066.29

Open accounts 17,842.41

Depreciation account 200,000.00

Insurance fund 20,000.00

Surplus account 76,266.74

$9.i7i.075-44

BUSINESS CONNECTED.
Incandescent lamps
Arc lamps
Motors (horse power)
Total equivalent in 16 candle power lamps, March

3i, 1897 -
Total equivalent m 16 candle power lamps, March

31, i»

208,954
5,180

6,824.7

355-14°

315.732

39,408Increase for fiscal year

This report shows a gain in both gross and Det over

the preceding v.p-*,'and also a marked reduction in

operating expenses as compared with the two preceding

ye?r.3. Important changes in the company's funded

debt were made during the year as follows:

New five per cent, bonds issued $2,267,000
Retired-

Six per cent, debentures ,$712,000
Six per cent, first mortgage bonds 130,300
Six per cent, bonds of Chicago Warehouse
& Manufacturing company 125,000

Six per cent, purchase notes 53,000
Si ,020,300

Leaving balance of proceeds of bonds $1,246,700

This balance has been applied to improvement of-

plant, extensions, etc. The company's unfunded debt

shows a decrease of $175,229 as compared with the

previous balance sheet. These changes leave the com-

pany with only the balance of the debentures, $1,483,

000, and the $2,267,000 of new bonds outstanding. The
bonds are part of the $6,000,000 authorized last summer,

of which $3,733,000 more may be issued at any time

for extensions and improvements or to retire the out-

standing debentures. The remaining $1,024,100 may
be issued only after an equal amount of capital stock

has been issued and fully paid.

The price at which the Chicago Arc Light and Power

company was taken over was $2,195,000, and the de-

bentures were issued for this purpose. The Chicago

Warehouse and Manufacturing company bonds were

assumed as part of the purchase price of that company's

leasehold. The purchase notes were issued in connec-

tion with the same transaction. The company's relation

with the Sectional Electric Underground company are

those of a lessee, it having the right to use that com-

pany's underground conduits and guaranteeing interest

on its bonds in consideration of such use.

The policy of the company in making extensions and

improvements has been not merely to meet immediate

needs but lo provide for future growth and also to pro-

duce and transmit current at the lowest possible cost.

The general depression has naturally had a marked

effect on the company's business, and while it has earned

its eight per cent, dividend it has not reaped the advan-

tage which it would have obtained under normal condi-

tions from its large outlays.

The fact that the company was formed 10 years ago

and that its history has been a record of constant devel-

opment, expansion and improvement, makes the follow-

ing statistics, gathered by the Economist
, of unusual

interest at this time:

The authorized capital stock is $5,000,000, of which

$4,975,900 is outstanding. The bonds of the company
are divided as follows: First mortgage, five per cent.

,

gold, due July 1, 1926, interest payable April and October

at Merchants' Loan Sc Trust company, $2,267,000; de-

bentures, six per cent , due January 1, 1913, interest pay-

able January and July at Merchants' Loan & Trust com-

pany, $1,483,000; total, $8,725,900.

The mortgage securing the bonds shown in the table

was executed July 1, 1896. It provides for an imme-
diate issue of $3, 500,000 of bonds, and for additional is-

sues up to a limit of $6,000,000; but not more than a
total of $5,000,000 shall be issued unless the company
first increases its capital stock, so that the total amount
of capital stock issued and fully paid shall at least equal
the total amount of bonds issued. The mortgage creates

a first lien on all the company's property and franchise,

excepting a piece of property on Indiana avenue and its

merchandise.

Aside from this mortgage the company has, from the
beginning to date, issued the following securities:

At organization, April 29, 1887 $ 500.000
Increase authorized May 10, 1890 $ 250,000
Increase authorized August 20, 1891 250,000
Increase authorized May 11, 1892 500,000
Increase authorized February 14, 1893 1,500,000
Increase authorized February 21, 1893 2,000,000

$5,000,000Total authorized

Of which $24,100 has not been issued.

In 18S8 the company issued first-mortgage six per cent.

bonds to the amount $130,300. These bonds have been
retired.

In 1S93, six per cent, debentures to the amount of

$2,195,000 were issued. Of these only $1,483,000 are

now outstanding.
In 1895 the company assumed $125,000 six per cent,

bonds of the Chicago Warehouse & Manufacturing com-
pany in connection with the purchase of that company's
property. These bonds have been retired.

In connection with the same purchase the company
issued $53,000 six per cent, purchase notes. These notes
have been retired.

National Electric Light Association.
A great many inquiries are being received at the office

of the National Electric Light association regarding ex-

hibits at the coming Niagara convention. For the

benefit of those desiring to make an exhibit, it may be

stated that no exhibition will be held under the aus-

pices of the association, but from the tenor of corre-

spondence and personal interviews, it is learned that

many exhibitions will be made by associate members in

the parlors and rooms of the hotel.

From organization, the amount of net earnings of the Chicago Edison company which would be available for

payment of bond interest in each year has been as follows:

Year ending December 31, 1888 S 23,621
Year ending December 31, 1890 123,123
Year ending December 31, 1892 321,056
Year ending March 31, 1895 483,665

Year ending December 31, 1889 S 51,664
Year ending December 31, 1891 160,955
Fifteen months ending March 31, 1894 ; 680,677
Year ending March 31, 1896 562,567
Year ending March 31, 1897 ' 599,674

EARNINGS.

1892.
Gross $872,665
Operating expenses 551,609
Net -. 321,056
Interest 6,798
Earned on stock 314,258
Dividends 90,000

^Fifteen months ending March 31. 1894.

The balance sheet for the last hve years is here appended, and will be found interesting

1893-94.*

52,141,779
1,461,102

680,677

171-934
508,-43
219,119

1894-95. 1S95-96. ' 1896-97.
Si.437.042 §1,461,084 Si.548.608

953.377 898,517 948,934
483,665 562.567 599.674
155.128 158.135 180.334

328.537 404.432 419.340
319,03s 3S9.382 397.518

Dec. 31,

1S92.

Plants, real estate, etc , $2,019,184
Work in progress, etc 141,477
Accounts receivable 1 199.109
Cash 110.035
Due from stockholders

$2,469,805

LIABILITIES.

Capital stock Si, 500,000 "

Bonds and debentures '
• 130,300

Accounts and notes payable 364,478
Open accounts
Surplus .". 475,027
Depreciation account u

Insurance fund

March 31,

1894.

$6,035,279

219,095
238,891
254,286

450.277

$7,197,828

$4,200,000

2,325,300

393.450
24,818
254,260

March 31,

1895.

$7,226,390

135.959
199,422

207,749

March 31,
1896.

$7,705,517
109,915
190,329
48,920

March 31,

$7,769,520

$4.947.3oo

2,325.300
220,918

12,244
" 263.758

$8,054,681

$4-943,437
2,503,300

304.426
19,711

278,807

$2,469,805 $7,197,8: $7,769,5=0 S8,054,C

Supreme Court Decision in Berliner
Case.

The long-looked for decision of the Supreme Court of

the United States in the action of the government
against the American Bell Telephone company to annul
the Berliner patent was handed down on Monday, May
10th, and was favorable to the Bell interests, as it dis-

missed the charges of the government that fraudulent

practices had been resorted to by the Bell company to

keep the patent pending until the date of expiration of

the original Bell patent was close at hand. The decis-

ion is essentially a Scotch verdict, and has no bearing

whatever upon the merits of the controversy over the

subject matter of the patent itself.

The opinion accompanying the decision was written by

Justice Brewer; a dissenting opinion was filed by Justice

Harlan, and no action was taken whatever in the case by
Justices Gray and Brown, presumably on the ground
that they had personal interests involved in the outcome
of the case.

Briefly stated, the conclusions of the court on the sub-

ject of fraudulent delay in the Patent Office are as fol-

lows:

First—That before the government is entitled to a
decree canceling a mechanical patent on the ground that
it had been fraudulently obtained it must establish the
fraud by convincing testimony.
Second—That an applicant for patent cannot be held

responsible for the dilatory acts of the Patent Office offi-

cials unless the delay is brought about through his cor-
ruption.

Third—The evidence in this case does not tend in the
least degree to show any such corruption.
Fourth—If the circumstances do not show that the

delay on the part of the officials was wholly justified
they do make it clear that it was not wholly unwarranted.

With reference to the arguments on the subject of the

continuance of the telephone monopoly Justice Brewer
repeated that there was no question that Bell's patent

had expired, but it must be remembered that Berliner's

rights were independent from those of Bell. If there

should be a new invention upon the expiration of the

Berliner patent the rights of its author could not be

abridged to relieve the public. The inventor of the

latest addition is entitled to full protection, and if the

telephone company buys that invention it is entitled to

all the rights which the inventor had.

The court dissented entirely from the views urged by

counsel that the applicant for a patent was a quasi-trus-

tee for the public, but held that an invention was the

absolute property of its inventor. The government in

order to make its case must establish affirmatively that

the delay in the Patent Office was caused by the con-

duct of the applicant. It cannot rest on mere inferences,

but must prove the wrong in such a manner as to satisfy

the judgment before it can destroy that which its own
agents have created. This requirement, it was decided,

the government has failed to meet.

Another feature of the case to which attention was

directed in the opinion was the influences under which

the suit started, the indications that the purpose of strik-

ing down this patent was to give value to others, and

that private competitors of the Bell company were seek-

ing to injure a rival, not for the public good, but for the

promotion of their personal interests.

Readers of the Western Electrician are familiar

with the controversy over this now famous patent, and

a brief enumeration of the principal points will be

sufficient at this time. Emile Berliner filed an applica-

tion for a patent upon a "combined telegraph and tele-

phone" on June 4, 1877, but later the specifications were

so modified that the application became really a new
one. It is contended that Anthony Pollok, solicitor for

the American Bell Telephone company, which had ac-

quired possession of the Berliner invention, amended

the application on September 1, 1880, "by striking out

all the drawings, the entire specification except the pre-

amble and signature, and substituting a new specifica-

tion and claims which was not, however, signed or

sworn to by Berliner or verified under oath until long

afterward." Finally in this form the patent was

granted to Berliner on November 17, 1891. It was pro-

nounced at the time a valuable acquisition by the Bell

interests, especially in view of the fact that the date for

the expiration of the original Bell patent was near at

hand.

The Bell interests were not permitted to rest in pos-

session of their prize, for litigation was at once com-

menced in the name of the government to annul the

patent on the ground of fraudulent collusion by the Patent

Office employes with the Bell company, also on the

ground that the device described lacked novelty and was

already covered in a patent granted Berliner. The bill
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was filed by Attorney-general Miller on February g,

1893, in the United States Circuit Court for the District

of Massachusetts at Boston. Upon the hearing decision in

favor of the government was given. Appeal was taken to

the United States Circuit Court of Appeals, where the de-

cision of the lower court was set aside on the ground that

the government had failed to sustain its charges of corrup-

tion and fraud and that the lower court exceeded its juris-

diction in assuming to pass upon the merits of the patent.

The government carried the case to the Supreme Court

and asked for a decision upon all the- points involved.

This would determine the case finally, it was argued, and

in view of public interest it was contended that an early

decision was imperative. On the other hand, the Bell com-

pany insisted that the question of fraud and corruption

alone be considered, as the government appeal was based

upon the ruling of the lower court. Accordingly, the Su-

preme Court passed on this point alone, leaving all other

points to be determined by the usual process, when the

Bell interests attempt to enforce their claims of infringe-

ment against the independent companies.

Naturally the decision has provoked considerable

comment among telephone men. The views of several

telephone men are appended.

W. A. Bisland, vice-president of the Western Tele-

phone Construction company, Chicago, said:

Of course the Bell company will parade this decision

as a great victory, and will allege that all persons who
manufacture or use the Berliner devices will be open to

suits for damages for infringement of the patent. Now,
as a matter of fact, the question as to the validity of the

Berliner patent is not touched upon in this decision, for

the very good reason that that question was not before

the court. Our company is prepared to show that the

Berliner patent is invalid, and on that issue we will fight

the Bell company in every court in the land. Our com-
pany has guaranteed to maintain at its own expense all

suits brought against the purchasers of its apparatus for

alleged infringement by such apparatus, and to pay all

damages resulting from such suits. We have always
lived up to our guaranties and propose to continue doing
so. We will continue to manufacture microphones, not

in defiance of the laws of the United States, but because
we have information in our possession which will defeat

the Berliner patent if our company or any of our cus-

tomers should ever be sued for infringing it.

P. C. Burns, president of the American Electric Tel-

ephone company, Chicago, said:

The Berliner patent is now placed in the same cate-

gory as any other patent. It must run the gauntlet

of the ordinary defenses which may be interposed in a
suit brought for infringement. We entertain the opin-

ion and believe that this suit was instigated by the Bell

company to dignify it and obtain a decision of the Su-
preme Court on one question only, which it knew could
not be established adversely to it, and then use this de-

cision on the one question only as a means of intimidat-

ing capital. We have no doubt that the patent will ulti-

mately be declared invalid.

W. Clyde Jones, attorney for the Stromberg-Carlson

Telephone company, Chicago, said:

The decision of the Supreme Court decides only the
question of fraud, leaving all other questions, such as
anticipation by the 18S0 Berliner patent, to be deter-
mined by a subsequent infringement suit. The Circuit

Court held the patent invalid on all the grounds, but the
Appellate and Supreme Courts considered the question
of fraud only. The decision puts the patent where it

was in 1S91, when granted, except that the only court
passing upon all the grounds of invalidity declared the
patent invalid. These same questions will arise in the
infringement suit. The decision does not give the Bell
company monopoly and does not settle the controversy.

The Standard Telephone & Electric company of Mad-
ison, Wis., telegraphed the following statement to the

Western Electrician:

The Berliner patent decision simply acquits the Bell
company of fraud and collusion in its issue. It will

never be sustained on its merits, and we are anxious to

at once try conclusions with it in a suit for infringement
either against us or the users of our telephone.

Representees of the American Bell Telephone com-
pany's interests at Chicago, who were seen after the

decision was handed down, declined to make any
statement for publication as the full text of the opinion

had not been received and the policy of the company
had not been announced.

Proposed Duty on Carbons.
Senator Quay has introduced an amendment to the

Dingley tariff bill providing that carbons for electric

lighting, of 12 inches or less in length, shall be subject

to a duty of $10 per thousand; while those in lengths of

over 12 inches shall be subject to a duty of $10 per

thousand for each 12 inches or fraction thereof, and
carbons for electro-chemical and other purposes to a

duty of 80 per cent, ad valorem.

A Rontgen Ray Tube with Automatic-
ally Adjustable Vacuum. 1

By H. Lyman Sayen.

The most important and yet the most imperfect piece
of apparatus that is necessary for the production of
X-rays is the Crookes tube. It consists fundamentally
of a cathode capable of focusing a stream of "radiant
matter" upon a platinum plate, the whole being inclosed
in a properly exhausted vessel..

Since the announcement of the focus tube in March,
1S96, there have been few changes in the material ar-

rangement of these parts. Many attempts, however,
have been made to remedy one great defect which is in-

herent to Crookes tubes, and that is the gradual rise in

vacuum subsequent to their constant use. I will briefly

describe some of these methods and endeavor to show
why they are inefficient.

Many makers provide their tubes with a little bulb
opening into the main tube and containing potassium
hydrate or other material which is capable of giving off

gas on being heated. When the vacuum gets too high a
spirit lamp is placed under the bulb and a small quan-
tity of vapor is given off which lowers the vacuum the
desired amount. It has further been suggested to use
a resistance coil around the bulb and to regulate the
heat by means of an auxiliary source of current.

Another scheme as suggested by Dr. William Morton
of New York is to seal a small incandescent lamp on the
main bulb, the two bulbs opening into each other, and
to bring down the vacuum by passing an auxiliary cur-
rent through the lamp filament.

Siemens & Halske of Berlin have recently put on the
market a Rontgen ray tube in which the vacuum is

adjusted in a most ingenious manner. A small bulb
containing an internal electrode, to which external con-
nection can be made, is connected to the main tube.

This bulb contains phosphoric vapors which have the
property of condensing when traversed by an electric

current To raise the vacuum the electrode of the bulb
and the cathode are connected to the induction coil.

A RONTGEN RAY TUBE WITH AUTOMATICALLY .ADJUST-
ABLE VACUUM.

Warming the bulb causes the phosphorous to revaporize
and lower the vacuum.

In all these schemes the vacuum may be varied over
wide limits and the life of the tube is increased to an
indefinite extent, but as they all depend on the skillful

manipulation of the operator, it is seldom that they ac-
complish the desired result. The vacuum in a Rontgen
ray tube can only vary over very small limits, and being
also dependent on the temperature of the tube, it is in a
very unstable position.. That is, if a lube starts to heat
when running, the vacuum lowers and the tube takes
more current due to the increased conductivity of the
gas therein, lowering the vacuum still more, while a re-

verse condition of affairs takes place if the tube cools.

So it will be seen that it is very difficult and often im-
possible to keep the temperature of the tube and to

manage the regulating device to produce the desired re-

sult. One way of using these devices is to lower the
vacuum the desired amount and to keep it low by run-
ning with the platinum hot enough to keep the vacuum
down.
The ideal regulating device should possess the follow-

ing qualities: It should act immediately, it should be
independent of the temperature of the tube and it should
keep the vacuum where first put.

Having in mind the difficulties mentioned and the
qualties desired, Messrs. Queen & Co. authorized me to

proceed in their laboratory with a series of experiments
which have resulted in the device which I will now de-
scribe.

A reference to the illustration will make the opera-
tion of this device clear. A small bulb containing a
chemical which gives off vapor on being heated and re-

absorbs it when it cools is directly connected to the
main tube and surrounded by an auxiliary tube which is

exhausted to a low Crookes vacuum.
In the auxiliary tube the cathode is opposite to the

above mentioned bulb, so that any discharge through it

will heat this bulb. This cathode is connected to an
adjustable spark point which may be placed at any de-
sired distance from the cathode of the main tube. The
main tube is exhausted to as high a degree as possible in

the first place while running hot, and the chemical in

the small bulb is rid of enough of its gas to insure its

remaining high at all ordinary atmospheric tempera-
tures.

In operating the induction coil is connected as usual
to the main bulb. On starting the coil, the vacuum of

1. Abstract of a paper read before the Electrical Section of
the Franklin Institute, Philadelphia, April 27, 1897.

the main tube being high, the resistance is also high and
the current takes the path of the least resistance
through the auxiliary tube, thereby heating the chemical
in the small bulb. This will continue for a few seconds
until a sufficient amount of vapor has been driven into
the main tube to permit the current to go through it
After this only an occasional spark will jump across the
spark gap to maintain the tube at the same vacuum
The vacuum may be set high or low by placing the
spark point a considerable distance from or close to the
cathode of the main tube.

I have here before you on the table a tube of this
pattern connected to a large induction coil specially-con-
structed for Rontgen ray work. The coil gives a 14-inch
spark and runs in a most quiet manner on the no volt
circuit. By means of a resistance in the base I can
regulate the current in the primary to any amount de-
sired up to the limit of the coil. This fluorescent screen
behind which I have placed a thick book, will show any
difference of penetrability of the Rontgen rays due to
difference of vacuum. On starting the current you see
the main tube remains dark and the spark jumps across
the spark gap. Almost immediately the large tube
lights up. It is now possible to increase the current
and you can see that it is possible to get the platinum
anode brightly incandescent without lowering the
vacuum in the least—as shown by the brilliant fluores-
cence on the screen. I shut off the current and bring the
spark points together; on starting the coil the main tube
lights up at a very low vacuum; so low that there is no
fluorescence produced at all.

The tube has now the characteristic appearance of
running on an alternating current. The reason for this
is that the resistance of the tube is so low that the
secondary of the coil is practically short-circuited and
by its mutual induction decreases the self-induction in
the primary, allowing the current to rise more quickly
on the make, producing considerable current in the
secondary in the reversed direction. This effect is not
so noticeable on battery circuits because the impressed
electromotive force is not so high on the make. I will
not run much current through the tube at this point,
because it blackens the bulb considerably, due to dis-
integrated platinum when the platinum becomes cathode.

If I put a short spark-gap in series with the tube and
secondary, you will notice that the alternating effect dis-
appears, and it is now perfectly safe to increase the cur-
rent. I should advise all experimenters who desire to
keep their tubes from blackening, that in using tubes
where the platinum is the anode (and with platinum as
the anode we get undoubtedly better X-rays), to use a
similar spark-gap in this manner. The sparking dis-
tance should be greater than the coil will spark on the
make, and it is especially desirable where it is necessary
to run on low vacuum with no volt primary.
On separating the spark points, you see the vacuum

rises slowly in the main tube until the spark prefers to
jump across the gap. The tube now runs quite steadily
without flicker, a small intermittent spark being sufficient
to keep the vacuum down.

I will now connect the coil to the heating tube only
and run it lightly for a few seconds, so as to drive con-
siderable gas into the main tube. On connecting again
to the main tube it will be noticed that the vacuum is so
low that the gas is simply a conducting stream between
the terminals, such as we recognize in a tube exhausted
to a couple of millimeters of mercury.
Supposing we assume, after Sir William Crookes, that

the vacuum necessary to produce X-ray effects is about
one-millioneth of an atmosphere (this is a low enough
assumption at any rate), this bulb then contains enough
gas to fill this whole hall at that high vacuum, so that
the life of such a tube, barring misuse, should be prac-
tically unlimited.

From even this most severe treatment, the tube rap-
idly recovers and is now working in its normal state.

I will conclude my paper this evening with a brief
summary of the advantages which I think a tube of this
kind possesses over the ordinary type.

First—Adjustable vacuum.
It may be set at any vacuum desired, from one so high

that no current will penetrate it to one so low that the
current would rather go through the tube than jump
over a parallel spark gap of one-half of an inch. In a
radiograph of the hand, for instance, it is desirable to

use a low vacuum to secure the necessary contrast be-
tween bone and flesh, while in locating foreign metallic
bodies in dense tissue it is desirable to use a high
Vacuum.

Second—Automatic regulation.

At whatever vacuum it is set it will remain so long as
the coil is. running, without any attention whatever from
the operator.

Third— It will stand considerable energy without de-
crease of vacuum, consequently shortening the time of
exposure necessary.

Prof. Arthur W. Goodspeed of the University of Penn-
sylvania has taken his best radiograph of the hip in

three minutes with one of these tubes; he has also taken
an excellent one in one minute. Dr. William M. Sweet,
with the tube adjusted at high vacuum, has located
foreign bodies in the eye, the pictures being taken per-
pendicularly across the head with an exposure of 30
seconds.

Fourth—A long lease of life.

Alderman Kahler has secured the passage of an order
calling on the commissioner of public works to compel
the Chicago Telephone company to put all of its wires
underground. The corporation counsel says that the

six years of grace originally given to the telephone com-
pany have long since lapsed.
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Western Union Finances.
The recent depression in the stock market, in which

Western Union lost two points, has been taken by the

New York Herald, which, it must be admitted, is not

wholly disinterested, as an indication of the future

value of these securities. This unfriendly critic says:

These are times to try the merits of corporations,

and it seems as if the series of stock waterings attend-

ing the inflation of the Western Union's capitalization

from S35.000.000 to S 109,000, 000 were beginning to

bring retribution.

All the statutory laws passed against trusts and mo-
nopolies thus far have proved ineffectual, but natural

laws, though slow in operation, work irresistibly to

overthrow all attempts to establish permanent monop-
oly. On its practical consolidation with the Atlantic

& Pacific Telegraph, in 1S7S, the Western Union com-
pany obtained a monopoly of the telegraphing busi-

ness in the United States, and the rates it charged

seem incredible to-day. In the following year the com-
pany distributed $6, 000, 000 of stock from its treasury

in the form of a scrip dividend of 17 per cent, to its

stockholders, thereby increasing the share capitaliza-

tion to $41,000,000. But the profits of the monopoly,

as is inevitable in such cases, acted as a premium for

somebody to establish a competing concern. Jay Gould
saw the opportunity and founded the American Union
Telegraph company.
As a result of this competition, Gould succeeded in

getting control of the Western Union, re-establishing

the monopoly, and in January, 1SS1, made a scrip divi-

dend that put that of his predecessors in the shade.

The stock was increased to SSo,ooo,ooo at one stroke,

$15,000,000 of the new issue being paid over for Mr.
Gould's American Union lines, $8,400,000 for the At-

lantic & Pacific, which the Western Union already con-

trolled, and $15,500,000 being distributed gratis as a

scrip dividend of 48^ per cent, to the Western Union
stockholders, Mr. Gould and his friends naturally being

the largest of these. Then Mr. Gould laid two ocean
cables and made a combine with the other cable

companies whereby a monopoly of the cable business

was established, and the Western Union guaranteed
dividends of five per cent., which it is still paying, on

$14,000,000 of stock, representing Mr. Gould's two
cables. Fifty cents a word was exacted from the ca-

bling public until this monopoly was broken by the

Commercial Cable company, which has reduced the

rates one-half. But the new monopoly on the land

lines was not permitted to rest, for the Mutual Union
Telegraph company was started, and in 18S3 the West-
ern Union was compelled to purchase control of it by
guaranteeing interest and dividends on its $15,000,000
of bonds and shares.

The balloon was being inflated too fast. Dividends
were paid in 1886, not in cash but in scrip, which was
taken up with $1,200,000 of stock issued in the follow-

ing year. In November, 1887, $5,000,000 more was
issued to take in the Baltimore & Ohio Railway com-
pany's telegraph lines, and in 1892 came a new infla-

tion. The Western Union's stock capital was increased

to a round $100,000,000, no less than $8,620,148 of their

new stock being distributed gratis to shareholders, mak-
ing the total amount distributed diiectly in scrip divi-

dends about $32,000,000 in 13 years, to say nothing of

the individual inflation of the companies taken in and
their shares exchanged for Western Union or of the

issues of bonds. With the competition of the Postal

Telegraph company and the extension of the telephone
service, the Western Union has not been able to exact

enough money from the public to increase its income
account in proportion with this "rapid swelling of capi-

tal account. The following comparison of the capitali-

zation and income for the years ending June 30, 1S79,

and 1896, shows this in a very striking manner:
1879. 1S96.

Stock S35, 068,575 S 95,370,000
Bonds . .* : 6,138,166 14,053,208

Total capitalization $41,206,741 $109,423, 20S

Income 4,269,778 5,897,980
Interest and sinking fund .. .. , 470,584 933.958
Dividends 2,295,304 4,767,805

Totals S 1,503,888 S 196,217

For nine months of the current fiscal year the earn-

ings, as reported in the quarterly statements of the

Western Union company, and which are partly esti-

mated, were $4,232,987, as against $4,497,780 for the

corresponding period of last year. Last year's earnings

showed a surplus for the nine months of $191,481 over
the dividends paid, whereas this year's show a deficit

thus far of $72,973. The Western Union's contract

with the Stock Exchange for privileges of the "floor"

will expire June 1st, and unless it secures a renewal the

dividends on its stock are likely to be reduced to a basis

commensurate with the actual value of the property.

Boston's Gas Explosion.
Fire Marshal Whitcomb of Boston on May 3d made

his report on his findings after a thorough investigation

of the gas explosion of March 4th, at the corner of Boyls-

ton and Tremont streets, that caused 10 deaths, injured

more than 50 persons, and destroyed much property.

Mr. Whitcomb finds that the accident was due to the

lax method of inspection pursued by the Transit Com-
mission. Judge Ely of the Municipal Court found the

accident due to the negligence of the Boston Gas com-

pany,

After speaking in his report of the causes that led up

to the explosion, the fractured gas pipe, the chamber in

which the gas collected, etc., the marshal speaks of the

precautionary measures that might have been taken by

the transit commission, and says:

They (the Transit Commissioners) should have kept
careful and incessant watch. The failure of the Transit
Commission, holding as it did, the strongest fiduciary

relations to the public, to adopt precautionary measures,
seems to me, in the light of the evidence presented, to

constitute inexcusable neglect on its part. Whether the

legislative act creating the commission or the common
law itself imposed any obligations upon the gas company
with reference to the care of pipes or not, it was the

duty of the Transit Commission , it seems to me, to whom
the public had a right to look for protection from sub-
way dangers, to guard against such.

I have been unable to learn that there has been any
inspection of the pipes and their supports by the Transit
Commissioner its agents within 24 hours preceding the

explosion.

Finally the fire marshal finds that this five and ex-

plosion were not the result of any willful act or omission

on the part of any individual or corporation.

Chicago Street Railway Franchises.

Probably the most interesting chapter of the report of

the Bureau of Labor Statistics cf Illinois, which has

just been completed by the secretary, George A. Schill-

ing, is that which gives the results of a very exhaustive

inquiry into the history of the organization, develop-

ment and financing of street railway corporations, deal-

ing chiefly, however, with the three leading Chicago

systems, which, by reason of their extent and represent-

ative character, "best show how franchises for which

the municipality received little or nothing have grown

in value with the rapid development of the city and with

very little effort on the part of the capitalists, who ob-

tained them for no consideration whatever." The atti-

tude of the bureau on this subject can be understood

after noting this quotation, but if any doubt exists as to

the position of the compilers it will surely be removed

by the following abstract:

The story of the rise and growth of the street railway
business of Chicago reads like a romance. Certainly in

few other lines have, millions multiplied with greater

rapidity. Or* about 700 miles of surface lines that could
to day be duplicated exclusive of the franchises for less

than $40,000,000, there has been placed a capitalization

of more than twice that amount. On all of this capital,

save in the case of some lines most recently constructed,

good dividends are regularly declared. The elevated

roads have been still more highly capitalized, but being
shut out from the down-town district, they have not thus

far, in their very short history, earned enough to make
their securities worth much, if any, more than the cost

of construction of the roads. But with the completion
of the Union Loop the coming summer, the prospects

point to as great a future for these as for the suiface
roads, with a corresponding creation of enormous profits

for their promoters and directors. This immense cap-
italization, without a corresponding investment, aptly

illustrates to the initiated the unearned increment in

such cases, but deceives the general public as to the

amount of the exorbitant tribute levied by the owners of

city franchises. It has been impossible to get at the

actual amount of money invested in these properties,

and for that reason the computations here given are
based on the most reliable estimates obtainable as the

cost of duplication.

The shares of the three leading street railway com-
panies have all sold above par during the past year, and
sincetbe panic of 1893, some of them, owing to the exor-

bitant dividends paid, have sold as high as 340. On the

basis of the average price of their securities in 1S96 the

market value of the three leading street railway systems,
which operate 48S miles, is approximately $90,000,000,

against a valuation, measured by the cost of duplication,

of about $30,000,000. The difference of $60,000,000
represents mainly the growth in the value of these prop-

erties since they began operations less that 40 years ago,

due to the increase in population of the city of Chicago.

The report presents valuable statistics, in support of

the conclusion which it reaches as to the over-capitaliza-

tion of the properties:

ORIGINAL CAPITALIZATION.

Incor- Capital
porated. stock.

Chicago City Railway company Feb. 14, 1S59 Si,000,000
North Chicago City Railway company. .Feb. 14, 1859 1,000,000

Chicago West Division St. Ry. Co Feb. 12, 1861 1,500,000

Total 53,500,000

Mileage and capitalization, 1SS6.

Miles. Bonds. Cap. stk. Total.
Chicago City Ry. Co 90 =3,000,000 $3,000,000 $ 6,000,000

*North Cbgo. City Ry. Co. 29 1.247,000 ' 500,000 1.747.000
tWest Division Ry. Co.. . 65 4,040,000 1.250,000 5,290,000
Chicago Passenger Ry. Co 32 400,000 1,000,000 1,400,000

Total 216 SS,6S7,ooo $5,750,000 514,437,000

*Name afterward changed to North Chicago Street Railroad
company.
tAfterward absorbs Chicago Passenger Railway company, and

name changed to West Chicago Street Railroad company.

MILEAGE AND CAPITALIZATION, 1896.

Capital Other Tolal
Miles, stock. Obligations. Total, per mile.

Chi. City Ry. C0..1S4.22 $12,000,000 $ 4,619,500 £16,619.500 S 90,216
W. Chi. St. Ry. C0.202.6z 13,189,000 17.102,900 30,291,900 149.501
N. Chi. St. R. R. . .101. 6,600,000 8.180,900 14,780,900 146.346

Total 487.84 S31.789,000 $29,903,300 861,692,300 $126,460

In explanation it offers the following :

In other words, the capital per mile of track has grown
from 1SS6 to the end of 1896 from $66,838 a mile to
$126,255 a mile. In 1S82 all the lines were horse cars.
Of the 78.3 miles of street occupied, 15.5 miles belonged
to the North Chicago Street Railway company, 18.

8

miles belonged to the City Railway on the South Side,
and 44 miles were possessed by the Chicago West Divi-
sion railway.

In 18S6 only 20 miles were cable—on the South Side—
and the remaining 196 miles were horse cars. At the
close of 1S96 the mileage was as follows:

Cable. Electric. Horse. Total.
Chicago City Railway 34.92 141.76 7.54 184.22
West Chicago Street Ry.... 30. 42 165.6 6.6 202.62
North Chicago Street Ry. . .17. 83. r . I0I .

Total 82-34 390.36 15.14 487.84

The following tables show the approximate cost, ac-

cording to the opinion of the bureau's experts, of dupli-

cating the properties of the three leading street railway

companies:

MAXIMUM COST OF THE THREE LEADING STREET RAILWAYS
OF CHICAGO.

405.5 miles electric and horse car track at 315,000 $6,082,500
82.34 miles cable track at $50,000 4,117,000
390.36milesoverhead construction and feeders at Ss.ooo. . 1,95^800

I S77 motor cars at $2.000 $1,754,000
Equipment ' 842 grip cars at S650 547,300

I 4,644 other cars at S800 3,715,200

6,116,500
Power machinery, 53,200 horsepower at S70 3,724,000
Power houses, 53,200 horse power at S20 1,064,000
Storage buildings and shops at $5,000 a mile f 487. 84) miles 2 439,200
Land 3.^68,946
Miscellaneous, at S2,ooo a mile 975.680
Tunnels 2,000,000

Total $31,739,626

Total per mile $ 65,062

One of the leading railway builders of Chicago informs
a representative of the bureau, after a careful examina-
tion of each item of the maximum table, that the figures
were certainly safe and he believed these three systems
could be built to-day for $60,000 a mile.

MINIMUM COST OF THE THREE LEADING STREET RAILWAYS
OF CHICAGO.

405.5 miles electric track, at $14,000 per mile 85,677,000
82.34 miles cable track, $37,500 per mile 3,087.750

390.36 miles overhead construction and feeders, at $4,500
per mile • 1.756,620

Equipment as before 6.016,500
Power machinery, 53,200 horse power, S70 3,724,000
Power houses, as betore, at $20 1,064,000
Storage buildings, shops, etc., at $4,000 1,951,360
Land 2,526,709
Miscellaneous, at $1,500 per mile 731,760
Tunnels , 2,000,000

Total $28,535,699

Total per mile (487. S4 miles) $ 58,494

It appears that the Chicago City railway can be du-
plicated for $11,431,160, or $62,052 a mile, although it

is capitalized at $16,619,500, or $90,216 per mile, and
this capital has a market value of $28,619,500, or $155,-

355 a mile, and at times has a fourth more value.

The West Side system, which can be duplicated for

$13,380,716, or $66,033 Per mile, is capitalized at $30,-

291,900, or $149,500 per mile and its securities have a
market value of $36,679,100, or $181,024 per mile.

The North Side system which can apparently be du-
plicated for $6,927,750, or $68,591 a mile, is capitalized

at $14,780,900, or $146,346 per mile, and these securi-

ties are worth to-day $24,610,400, or $243,667 per mile.

The subject of taxation is carefully considered from

the same point of view, as will be seen from the follow-

ing abstracts:

At the close of 1896 there was $12,000,000 of stock

of the Chicago City Railway company outstanding, but
inasmuch as $2,000,000 of this had been issued subse-
quent to May 31, and was, therefore, not subject to tax-

ation for that year, there is left $10,000,000 as the

amount to be considered in determining the proportion

of public burdens borne by this corporation. The com-
pany paid dividends of 12 per cent, on stock. This would
indicate a market value of $240 per share of $100, par
value, or $24,000,000 for the whole if the entire amount
paid in dividends be capitalized on the basis of five per
cent. Five per cent, is assumed as the proper basis by
reason of the opportunity for large investment of known
and proved stability and because the dividends are net,

being made after all taxes and public charges have been
paid. That this basis is a conservative one is shown
by the fact that these stocks sold, during the year, as

high as $300 per share, and never lower than $210. In
addition to the stock, the bonds and other obligations

of this company amounted to $4,619,500, making a total

market value of $28,619,500.
The total equalized valuation, as reported by the

State Board of Equalization in their annual report for

1896, was $1,300,000, or 4.54 per cent, of the market
value, as against n. 1 percent., which was the average
rate of equalized assessment for property in the central

business portion of Chicago.

The commission appointed early in 1S96 learned thai

the average assessment of property in the central busi-

ness portion of Chicago is about 9.25 per cent, of true

value. To this must be added 20 per cent., the amount

by which the local assessor's valuation was increased in

1S96 by the State Board of Equalization, making a total

of 11. 1 per cent, of true value. The report continues:

The property of this company is located in three dif-

ferent towns, each having a different tax rate as follows:

South Town, S.344: Hyde Park, S.464; the Town of

Lake, S 414. Taking the rate for the Town of Lake.
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which is slightly above the average, and applying it to

the whole, gives $109,382 as the total of the general

taxes paid by this corporation for all state, county and
municipal purposes. To this must be added Si 33,-

703.59, which was, according to Mayor Swift in his last

annual message to the City Council, the total of all re-

ceipts by the city from the company for the year 1896
for car licenses, electric light, maintenance and all other

municipal charges. This gives $243, 085.59 as the total

of all taxes and public charges paid by the company in

any way and for any purpose. This is $24,207.42 less

than was paid, for taxes alone, by business property in

the central business portion of Chicago representing an
equal amount of value. The gross earnings of this com-
pany for 1896 were, according to the report of the secre-

tary, Mr. F. R. -Greene, §4,808,866. The entire

amount, therefore, of all taxes and public charges paid

by this company was 5.05 per cent, of the gross re-

ceipts.

The West Chicago Street Railroad company at the

end of 1S96 had stock outstanding to the amount of

$13,189,000, par value, on which it paid dividendsof six

per cent. Capitalizing this on the same basis as in the

case of the City Railway company gives $15,826,800 as

the market value of the stock. In addition to this there

was $624,900, par value, of outstanding stock of the

Chicago West Division railway on which dividends of 35
per cent, are guaranteed and which may therefore be
reckoned as having a market value of $4,374,300. The
other obligations of this road, consisting for the most
part of bonds, which on the average sell at par, amount
to $16,478,000, making a total of $36,679,000. The
total equalized valuation of this property is $1, 100,000,

or three per cent, of the market value.

The tax rate in the West Town, in which almost all of

the property of this company is located, was for 1S96.

9.094, which, applied to the equalized assessed value,

gives $100,034 as tne total amount of taxes paid by this

company, which does not appear excessive in view of

the fact that an equal amount of value in business prop-
erty would have been obliged to pay $366,916.71.

In addition to taxes, however, this company paid, in

the way of car licenses and other municipal charges,

$69,726.87, making a total of $169,760.87, or 4.22 per
cent, on the gross earnings of $4 018,948, which covers

all public charges of every kind. This means that this

company, for all taxes, licenses and public payments,
paid $197,155.84 less than a private citizen would have
been compelled to pay in taxes alone upon property of

equal value.

The North Chicago Street Railroad company has cap-

ital stock outstanding to the amount of $6,600,000, par

value, upon which dividends of 11. 5 were paid. This
would indicate a market value of $15,180,000. To this

amount must be added $249,900, par value, North Chi-

cago City Railway stock, upon which 30 per cent, divi-

dends are guaranteed, making this stock equivalent to

$1,499,400, marketvalue, and $7,931,000 of other obliga-

tions, bringing the total securities of this company to

$24,610,400. The equalized assessed value was $500,000,

or 2.03 per cent, of the true value, as against n. 1 per
cent, in the case of the ordinary citizen. The tax rate

of the North Town was S.974, which makes the total tax

of this company $44, S70 as against $242,939.10 which
the business man would have to pay on an equal amount
of capital invested in business properties. The total of

all other charges paid by this company was $69,739 86,

making a total of all payments of $114,609.86, 'which is

$128,329.24 less than the private citizen would be com-
pelled to pay in taxes alone.

The three roads paid, in taxes and all other public

charges, $527,456.32, instead of $877,148.82 which they

should have paid as taxes alone. In other words, the Chi-

cago roads secure such abnormally low assessments that

they save in general taxes, compared even with the low
assessed property in the heart of Chicago, far more than

they pay in car licenses and ail other special taxes aside

from paving between the rails and two feet each side.

All taxes and special payments of the three leading

roads in 1896 were 4.42 per cent, of the total or gross

receipts of $11,941,524. The general taxes were $253,-

376, or 2.12 per cent, of the gross receipts. The other

payments were $273,170.32, or 2.29 percent, of gross

receipts.

A comparative review of the street railway systems of

Montreal, Baltimore, Toronto and Detroit is given, and

this is followed by tables giving the capital stock of each

of the principal Chicago lines, with the dividends and

real net earnings for each year since 1S91. An interest-

ing comparison is made in the following tables:

While none of the Chicago roads make sufficiently
itemized statements of expenses to enable one to draw
many conclusions, a few thing are given in the follow-
ing table:
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There are also copious extracts from the message of

Gov. Richard J. Oglesby, vetoing, the act of 1S65, which

was intended to extend not only the charters but the

city licenses and ordinances relating to the street rail-

ways for a period of 99 years, and from numerous court

decisions covering legal questions germane to the sub-

ject.

Regarding the Act of Legislature of 1S65 above referred

to, which was passed over Gov. Oglesby's veto, and

which the companies still claim is operative, although

there is a difference of opinion among lawyers as to its

constitutionality, the report raises one interesting point

which seems to have escaped attention heretofore:

But whatever may be the constitutionality of the act

of 1S65, events have occurred since 1883 which render

it absolutely useless to the companies because the act

of 1865 refers only to horse car lines, as follows:

An act concerning horse railways in the city of Chicago. Sec-
tion 1. Be it enacted * * * that the first section in an act of
said General Assembly, entitled "An act to promote the construc-
tion of horse railways in the city of Chicago," approved Febru-
ary 14, 1859, and the first section of a certain other act of said

General Assembly, entitled "An act to authorize the extension
of horse railways in the city of Chicago," approved February 21,

1S61, be and the same are hereby so amended as that all the

words in said respective sections after the word "company"
therein respectively shall be and read as follows, viz.: "For 99
years with all the powers and authority hereinafter expressed or
pertaining to corporations for the purposes mentioned."

The next section authorizes the Chicago street rail-

way companies then chartered "to construct, maintain

and operate a single or double- track railway * * *

along such street or streets * * * as the Common
Council of said city have authorized said corporations

or any of them, or shall from time to time authorize said

corporations or either of them so to do in such manner

and upon such terms and conditions * * * as the

said Common Council has or may, Tjy contract with said

parties or any or either of them, prescribe; * * *

and alt contracts, stipulations, licenses and undertak-

ings" between any of the companies and the Common
Council were to continue in force during the next 99

years.

The ordinances of the Chicago Citv Council thus re-

ferred to granted the use of the streets to the street rail-

way companies with the express stipulation that the

"cars to be used upon said tracks shall be operated with

animal power only."

Now there are scarcely any horse railways left in the

city, and the act of 1865 certainly did not extend the

scope of the ordinances of the city of Chicago to the kind

of track to be used, but only as to the extent of time of

the existing borse-car ordinances. There is no warrant

whatever in the act of 1865 for any extension of the city

ordinances for electric and cable lines which did not at

that time exist anywhere in the world. Subsequently

when the city of Chicago did permit the use of mechan-

ical traction, such permission was accompanied in every

caie with either no extension of the life of the franchise

or only 20 years at the most. "When the franchises for
the city run out, therefore, in 1903, the companies have
no legal right to the streets. * * * The only alter-
native to the loss of rights in the streets in 1903 would
seem to be for the companies to go back to horse cars.

Weatherproof Socket.
The cut shows the new weatherproof socket made

by the Bryant Electric company of Bridgeport, Conn.,

known as No. T104. The particular advantages

WEATHERPROOF SOCKET.

claimed over other sockets lie in the method of sealing

in the wires, which is claimed to make it absolutely

weatherproof, and the length of the porcelain skirt at

the bottom, which is unusually great, fully covering the

lamp base. This style o£ socket is made for Thomson-
Houston and Westinghouse bases.

Glass Hangerboard.
W. B. -McDonald, well known to Chicago electrical

men as the superintendent of the People's Electric Light

& Motor Power company, has devised a glass hanger-

board for arc lamps, which is handled by the Metropol-

itan Electric company of this city. As may be judged

GLASS HANGERBOARD.

by the picture, the distinguishing feature is the employ-

ment of glass. A row of holes in the glass permits the

insulators supporting the wire to the lamps to be remov

able. The advantages over slate and wooden hanger-

boards are thought to be obvious.

Twentieth Century Ceiling Fan.
The latest type of electric ceiling fan made by the

Emerson Electric Manufacturing company of St. Louis,

TWENTIETH CENTURY CEILrNG FAN.

for high alternation circuits, is shown in the cut. It is

designed to be operated at from 500 to 600 revolutions

per minute, and has five aluminum blades of 30 inches

sweep. The motor is direct-connected, of course, and

the power consumed is placed at 100 watts. The com-

pany has decided to withdraw its two-bladed fan, be-

lieving that the new type will supersede the older one

altogether. Of the Twentieth Century fan the company
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says: "It is a wonderful air agitator, and when de-

flected from a table, bar or the floor the breeze is felt in

all parts of a good-sized room. It runs quietly, and by

its speed forces a heavy and steady volume of air in cir-

culation, and keep it circulating."

Porcelain Ceiling Board and Arc Cut-
out.

The accompanying cuts illustrate two important ad-

juncts for use with arc lamps: the arc ceiling board, Fig.

FIG. I. PORCELAIN CEILING BOARD AND ARC CUT-OUT.

i, and the arc cut-out, Fig. 2. Early practice allowed

the use of wood in the construction of these appliances

but experience has shown the wisdom of making them

entirely of incombustible material.

The bases are made of best quality of glazed porcelain.

Cast brass is used for connection parts. The lamp is

suspended from a hook in the ceiling board and the

lamp leads are attached to easily accessible connectors

in the manner shown. The arc cut-out is a substantially

built, quick break, double-pole, double-throw switch,

making an absolute cut-out on both sides the lamp cir-

cuit. A cam and spring action make it impossible to

hold the switch at any intermediate point between "on"

FIG. 2. PORCELAIN CEILING BOARD AND ARC CUT-OUT.

and "off," so that the current is never opened on the

line.

This cut-out may be used as a ceiling board, in which

case a hook for hanging the lamp is attached to its cen-

ter, or it may be placed in an iron box (the hook being

removed) for use out of doors. Letters cast on the box

cover indicate the "on" and "ofi" positions of the switch.

These useful and reliable appliances are made by the

General Electric company of Schenectady, N. Y.

WESTERN ELECTRICIAN.

Telephone News from the Northwest.
[From the Minneapolis correspondent of the Western Elec-

trician.!

John Williams and Ole Barnstad have applied for a

franchise for a local telephone exchange at Willmar,
Minn.

W. R. Hind and others have been granted a telephone

franchise at Fairfield, Iowa, and So subscribers have been
secured already.

The Wisconsin Telephone company's exchange at

Oshkosh, Wis., was damaged by fire, with a loss of

Si, 000 to $1,200. The origin of the fire is a mystery.

The company made a great rush on repairs, and in 48
hours had 400 instruments in order.

The Home Telephone company of Marshalltown,

Iowa, has nearly 400 subscribers.

A telephone line is projected to Ellensburg, Wash.,
from Thorp.

The Sheboygan & Manitowoc County Telephone com-
pany of Kiel, Wis., will begin construction on its lines

to Elkhart Lake, Rhine, Franklin, Mission House College

and St. Nazianz.

The Iowa Telephone company will put in an exchange
at Newton, Iowa.

The Rushford Telephone company has begun work
on a line from Rushford, Minn., to connect with Pres-
ton and Canton, Winona, Rochester, Decorah and La
Crosse.

Work is begun on the Harmony, Minn., telephone

exchange.

A telephone line between Strahan and Hastings, Iowa,

has been begun.

The Union Telephone company has collected materi-

als preparatory to building from Union, Ore., to Cornu-
copia, Baker City, and other Eastern Oregon points.

Wm. L. Morse, formerly superintendent of the Du-
luth-Superior Telephone company, at Superior, Wis.,

pleaded guilty to embezzling $350 of the company's funds

and asked the clemency of the court. He was sentenced

to six months' imprisonment.

The Cedar Valley Telephone company has begun in-

stalling its instruments at Grundy Center, Iowa.

The E, H. Martin Telephone company has made a

proposition to put in a telephone exchange at Eagle

Grove, Iowa.

The Cedar Rapids & Marion Telephone company
has materials distributed for its line to Lisbon and Mt.

Vernon, Iowa. Connection will be made later with

Tama City.

Elroy, Wis., now has telephone connection with Maus-
ton via Hustler and New Lisbon.

The Coles County Telephone company of Mattoon,
111., has been incorporated with a capital stock of $12,-

000 to operate a telephone exchange. The incorpo-
rators are I. A. Lumpkin, W, C. Lumpkin and John
W. Gay.

Patent Office Announcements.
CommissionerButterworth on assuming office announced

several important changes in the methods employed

in the Patent Office, and called attention to other rules

that will hereafter be strictly enforced. One of the first

acts of his administration was the promulgation of the

following amendment to the Rules of Practice:

Rule 28 of the Rules of Practice, edition of February
9, 1S97, is repealed, and the following is substituted

therefor: 28. If an amendment to an application be
presented more than six months after any action therein,

of which notice shall have been given to the applicant,

it may not be admitted, except upon a showing duly veri-

fied of good and sufficient reason why it was not earlier

presented.

Persons who are not employes of the office may, un-

der the supervision and direction of the librarian, make

extracts, in pencil, from descriptions and drawings con-

tained in the Scientific Library, such extracts, when in

the nature of copies, not to exceed one-third of the de-

scriptions or drawings from which the copies are

made. Violation of this order will subject all persons

and parties concerned in the violation to exclusion

from thereafter making any such extracts or copies

whatever.

Attention is called to the fact that before any person

will be recognized as an attorney his special power of

attorney in each case must be filed, and thereafter the

correspondence will be held with him alone. It is also

directed that any person who has been disbarred from

practice before the Patent Office by order of the com-

missioner be denied access to the files of the office,

either in his own capacity or as the representative of any

other person or firm.

Oaths accompanying applications for patents made

within the following-named foreign countries must be

taken before a minister, charge d'affaires, consul, or com-

mercial agent holding commission under the Govern-

ment of the United<>States: Austria-Hungary. Argen-
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tine Republic, Belgium, Brazil, Costa Rica, Denmark,
Haiti, Honduras, Italy, Mexico, Netherlands, Norway,
Peru, Portugal, Russia, San Salvador, Servia, Sweden
and Switzerland. Notice is given that applications filed in
the Patent Office presenting oaths not executed in com-
pliance with the order will be treated as incomplete.

After the notice of allowance of an application is given,
a case cannot be withdrawn from issue on account of
any mistake or change of purpose of the applicant or of
his attorney, nor for the purpose o£ enabling the inven-
tor to procure a foreign patent, nor in any other case,
without the approval of the commissioner.
The Patent Office is always pleased to receive from

manufacturers and publishers such catalogues, circulars,
price-lists, or other advertisements relating to the sciences
and mechanical arts as are published by them for gratuit-
ous distribution. Not less than three copies should be
forwarded in order that the subjects may be properly in-
dexed, classified, and sub-classified in the Scientific Li-
brary for reference.

CORRESPONDENCE.

New York Notes.
New York, May 8.—The absurd report that the

"Keely motor" is to be used on the Manhattan elevated
railroad system is, of course, denied by General Manager
Fransioli, Mr. Fransioli recently visited the Keely
shops in Philadelphia, and it would seem that the report
grew out of this visit. "I did not go to Philadelphia, "

he explained, "as a representative of the Manhattan
Railroad company, but simply as a private individual. I
was one of a party of guests invited to see the motor, and
as I am always interested in anything appertaining to
motive power, I accepted the invitation and saw the in-
vention." Several inquiries were put to Mr. Fransioli
as to the source of the power employed by Mr. Keely;
but apparently he was as much in the dark regarding it

as other people. "I saw the motor, " said Mr. Fransioli

,

"and I saw it putin motion, but what was the power used
I cannot attempt to explain; nor am I able to give any
opinion as to its probable commercial value."
The Board of State Railroad Commissioners heard

further arguments on Wednesday against the applica-
tion of the Metropolitan Street Railway company for per-
mission to change the motive power on its line in Madison
avenue from horse to electricity. William H. Page, Jr.,
opposed the motion on behalf of the companies operating
the Third avenue and Forty-second street, St. Nicholas
avenue and Manbatlanville lines. W. C. Trull appeared
for a Madison avenue property owner against the appli-
cation, and John Harsen Rhoades, who at a previous
hearing presented the objections of a number of Madison
avenue residents, was present and gave further reasons
for opposing the change.

Residents and property owners along the boulevard
were invited to an open consultation with the Rapid
Transit commissioners on Thursday afternoon, to have
explained to them the plans of the board for the con-
struction of the rapid transit road along the boulevard
and to make suggestions on their own part. After some
discussion it was decided that Messrs. Romaine and
Jencks, representative property owners, should send out
invitations for a meeting of property owners along
Broadway and the boulevard from Forty-second street

to 194th street, to be held within a week.

The New York & Sea Beach Railroad company has
secured an injunction from Justice Maddox in the Su-
preme Court in Brooklyn restraining the Coney Island

& Gravesend Electric Railway company from construct-

ing its road on West Eighth street, Coney Island. The
injunction was served upon Contractor Charles Hart,

Jr., and Engineer B. B. Legare, who immediately
stopped work. Lawyer T. Ellett Hodgskin also obtained

an order requiring the Nassau Electric Railroad com-
pany to show cause why its officers should not be pun-
ished for contempt of court for ignoring an injunction

granted to restrain the company from laying tracks on
Surf avenue. Coney Island, on property claimed by the

New York & Sea Beach company. M. S.

From Old Virginia.

Richmond, May S.—At a recent meeting of the Val-

ley Telephone company at Harrisburg, the stockholders

decided to reduce the rates of telephones for business

houses from S25 per year to 515, and for residences from

S15 to Sio per year. They also appointed a committee

to confer with a similar committee to be appointed by

the Mutual Telephone company to ascertain whether any
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combination of interests can be effected. The Valley

company operates about 200 instruments while the

Mutual has 100 on its several lines.

The Staunton Street Car company is so well pleased

with the working of the 2% cent rate that it is announced

that no return to the five cent rate will be made.

The Manchester City Council had an exciting meeting

when the street railway muddle came up for considera-

tion. There is a decided difference of opinion between the

council and the Richmond Railway & Electric company

over the paving of Hull street. The proposition of the

company was identical with its former one, except that

girder rails would be laid down in some places" instead

of flat rails. One of the members expressed the opinion

that the proposition had better be accepted, as the city

was bound to refund the company's taxes anyway. This

was not done, and temporary adjournment was had that

a committee might confer with the company. When

the council reconvened the committeemen reported that

they had made a proposition to Capt. Pazzini that they

would pay the taxes and the city would pay one-half of

the expense of paving the street, but that this ofler had

been refused. A resolution that the paving be proceeded

with and that the company be not compelled to imbed

the rails in concrete, but be allowed to use broken stone

was lost. A committee was finally appointed to consult

further with the company looking toward some final

agreement.

The Pulaski Electric company of Pulaski, Va., which

was organized recently, will apply for a franchise, and,

if it is granted, will erect a plant.

A charter has been granted to the Staunton Telephone

company. The capital stock is $15,000. William Pat-

rick is president and Newton C. Watts secretary and

treasurer. The company will operate the exchanges

now established at Staunton, Lexington and the one

under construction at Clifton Forge. Y. P.

Denver, Colo.

Denver, May 6.—Electric lights were turned on

for the first time in Hardin's addition to Canon City,

Colo., on April 17th.

A telegram from Grant, a small station on the line of

the South Park road, announces that a great reservoir

and electrical power plant is under consideration for that

mining region. Engineer Cunningham, who has charge

of the work, is going to London, England, to meet the

capitalists who are putting money into the enterprise.

The reservoir is to be located in Geneva canon below

the foot of Kenosha hill. The project is one of the

largest that has yet been seriously considered in connec-

tion with the South Park region. It is known that the

ground has been carefully examined, and reports have

been submitted by some of the most eminent electrical

and irrigation experts of the country. The filings upon

the government land were made so quietly that no in-

telligence reached the ears of the public at the time.

One of the features of the project is the construction of

electrical tramways leading from the principal mining

districts of the region to Grant and Webster, connecting

with the South Park road, thereby affording an easy

shipment of ores to the Denver smelters. It is proposed

to run one of the trams via the old tunnel of the Geneva

mine, situated at the head of Geneva gulch, to the

camps of Rathburn, Montezuma, Middle Swan and if

possible to Breckenridge and to other camps of Summit

county. The country is said to be dotted with deserted

camps whose log cabins have not resounded to the sound

of a human voice for a quarter of a century. This state

of affairs was brought about by the crude transportation

facilities heretofore afforded the district. The Geneva

tunnel is now in the mountain 1,300 feet, and it is

claimed that an extension of 250 feet will put the tunnel

through one of the highest peaks of the main range and

would practically be the means of saving a haul of 20

or 30 miles over Boreas pass from the camps of the

western slope. The idea is one which will require

practical engineers to work out, but if the tunnel can be

utilized several paying mining districts now shut out

of the world will be brought into communication with

the smelters of Denver. The rough haul over the

mountains at present forbids shipments from the aban-

doned camps.

The Electric Power & Ore Transportation company
is the style of a new company organized recently at

Breckenridge, Colo. The object of the company is to

use water power taken from the numerous streams in

the vicinity of Breckenridge for the purpose of generat-

ing electricity to be used as power for mills and for an

ore tramway also for lighting purposes. The backers

of the enterprise are expected from the East before the

first of June to arrange for active operations.

It is reported on good authority that a new company

to furnish electric lights and power to the city of Den-

ver and adjoining towns is now being formed. The men
interested in the enterprise are among the most influen-

tial and wealthy in the state, and just as soon as they

get their plans arranged they will ask for a franchise.

The names of the 10 men interested in the enterprise

are withheld for the present. D. B.

Northwestern Notations.

Minneapolis, May 8.—Graceville, Minn., has been

surveyed for an electric light plant, and a 600 light sys-

tem will be installed.

The Beloit Water Power company of Beloit, Wis., is

considering a project for concentrating the 40 flumes

into one big one, with 10 turbine wheels, and developing

electricity. An increase of 50 per cent, in power is ex-

pected. The cost of the change and new machinery

would be $75,000.

An ordinance has been offered in the Minneapolis City

Council providing for a five per cent, tax on the gross

receipts of electric light companies doing business in

Minneapolis.

Will Law has become manager of the Oskaloosa, la.,

Electric Light company.

Holders of second-mortgage bonds of the Gas & Elec-

tric company in St. Cloud, Minn., are taking testimony

to sustain the point that the improvements and additions

to the plant, made since the first-mortgage bonds were

issued, are not covered by those bonds and should not

be included in the mortgage sale.

The Iowa Legislature has defeated the Indiana tele-

graph taxation system.

Kramer & Bergman Bros, have bought the electric

light plant at McGregor, Iowa, and will remove the sta-

tion to higher ground and rebuild the system.

Valley City, N. D., voted bonds for an electric light

plant.

The electric light plant of Beresford, S. D., was sold

to'L. N. Crill and Wm. A. Field of Richland and Louis

Wagner of Lennox, S. D. They will put the plant in

shape for active operations.

Shenandoah, Iowa, is in darkness because the council

cannot agree with the electric light company on a price

for electric lighting.

Hancock, Mich., awarded the contract for an electric

light plant to the Fort Wayne Electric corporation for

$6,300, andior the steam plant to the Buckeye Engine

company for S3. 400. The village will vote on bonds

some time this month.

Foster D. Vannam has been appointed electric wire

inspector in St. Paul. He has been foreman of the

Claussen-Bonwell Electric company for the last four

years.

The Eau Claire Light & Power company is the name
of the reorganized company at Eau Claire, Wis., and it

will expend $20,000 in new machinery.

The Citizens' Traction company of Oshkosh, Wis.,

has begun tracklaying. The mayor required a bond

to guarantee that the streets should not be left torn up.

The North American Telegraph company has moved

its head office in Minneapolis into new quarters, at No.

12 Fourth street south. The changes in wiring were

effected without interfering with the general business of

the company. The ground floor is occupied by the general

business offices, the second floor by the directors, clerks

and heads of departments and the third floor has the oper-

ating room, where some 50 operators are employed. The
company has been in existence n years, and its busi-

ness has increased constantly.

The St. Paul Board of Aldermen has passed an ordi-

nance requiring the Interurban & Como avenue cars to

run down Fifth street to Broadway and up Broadway

and Seventh streets to Wabasha, instead of running

around the Robert street loop.

J.
T. Duffy & Co. offer to put in an electric light

plant and furnish light and heat for the -courthouse and

city hall in St. Paul for $26,000 per year for three years,

and $500 less each year for the next six years, the plant

to be turned over to the city at the end of that time.

Jos. Underleak was granted a franchise for electric

lighting at Chatfield, Minn

Patrick K. Mann, a lineman for the Wisconsin Tele-

phone company at La Crosse, Wis., fell from a pole and

fractured his skull, death resulting in three hours.

The Northwestern Electrical association will meet in

La Crosse, Wis., in July. The street railway company

there is arranging a representation of a ship in which to

give the visitors a ride over its lines.

A mass meeting at Grand Forks, N. D., requested the

Council to secure an electrical expert to estimate the

cost of an electric lighting plant for the city.

E. W. Swanson, the ex-manager of Western Union

at Litchfield, Minn., has sued the company, Superin-

tendent McMichael and Folgatter & Co., a Minneapolis

grain firm, for $10,000 damages. Swanson conducted a

grain commission business in connection with the tele-

graph business, of which the company was aware. Be-

fore his dismissal he purchased for his customers

through Folgatter & Co. options for several thousand

bushels of wheat, and he claims that the understanding

was that the deals should be closed when the margins

were exhausted. There was a break in the price and

Folgatter & Co. claimed to have closed out at a loss of

$150 below the margins, which sum they wanted Swan-

son to make good. He refused, as it was contrary to

the agreement, and it would have to come out of his

own pocket. Folgatter & Co. then complained to the

Western Union company, whose superintendent notified

Swanson that if he did not pay the amount he would be

discharged. On his refusal to pay a man was sent to

take his place. Being thus discharged he claims it is im-

possible for him to get work with other companies.

The Redfield, S. D., artesian well is Soo feet deep and

the first flow of water has been struck. It will be sunk

another hundred feetand the electric light plant operated

by the well when it is completed.

The Mellen Water & Light company of Mellen, Wis.,

has been incorporated with $5,000 capital stock.

The Cjuinnesec Falls company is preparing to make

a large addition to its electric power plant at Quinnesec

Falls, Mich., which will make it the largest between

Niagara and Minneapolis.

H. W. Winslow has purchased materials in Chicago

for an electric light plant to be in operation in Rockford,

Iowa, by June 1st. C.

PERSONAL.
Morris W. Mead of Pittsburg was a Chicago visitor

last week.

E. Rosewater of Omaha, Neb., is in Chicago visiting

some of his old friends in the electrical business.

Alexander Dow of Detroit was in Chicago last week ti

begin work on the test he is making on the West Side
park lighting system.

Louis K. Comstock of Chicago, the electrical engineer
and contractor, who has been confined to his home by a
severe attack of the grip, is reported to be recovering.

John S. Seymour, recently United States commis-
sioner of patents, will open an office in New York and
will continue the practice of patent law, and his partner
will be a brother of former Attorney-general Harmon.

The late Merritt C. Bristol.who was superintendent of

construction for the Western Union Telegraph company
at Chicago, left $12,000, according to letters of adminis-
tration that have been issued on his estate in the Probate
Court. Mary J. Bristol, the widow, was appointed ad-
ministratrix. Three minor children are the other heirs.

Frank W. Hawley, the Niagara Falls promoter, is in

California, and it is said that he is making estimates for

running the Shasta division of the Southern Pacific rail-

road by electricity. The grades are heavy on this line,

and the operating expenses are large. The Sacramento
River and its upper tributaries could be made to fur-

nish power to move all trains at comparatively small
cost, it is claimed by Mr. Hawley.

The following-named were among the ou t-of-town

visitors registered at the headquarters of the National
Electric Light association last week; M. E. Baird,
Windsor. Conn.; W. E. Sharps, J. L. Fannon, H. T.
Paisteand H. B. Cutter, Philadelphia, Pa.; F. O. Briggs.
Trenton, N. J.; David Bloch, City of Mexico; L. B.
Stillwell, Pittsburg, Pa.; F. W. Darlington, Philadel-
phia, Pa.; Mr. Mooney, Poughkeepsie, N. Y.

The announcement of the death of Chauncey Morton
Spaulding on May roth recalls the fact that Mr. Spauld-
ing was for several years prominently engaged in elec-

trical pursuits. He came to - Chicago from Benton
Harbor in 18S5, and was connected with the Western
Edison Light company and the United Edison Manu-
facturing company. He afterward was connected with
the Electrical Supply company under F. S. Terry's
management, and remained with that company and its

successor, the Ansonia Electric company, until the
failure of the latter. About three years ago he took a
government position as deputy revenue collector, and
held that position up to the time of his death.

E. H. Allen, the recent representative of the Sawyer-
Man Electric company in Chicago, has resigned his po-
sition and has been succeeded by C. A. Ross, formerly
the agent of the company at Kansas City. Mr. Ross'
territory will include all of the Central West, with
headquarters at 171 La Salle street, Chicago. Mr. Ross
is an experienced electrical man of wide acquaintance.
For several years he was in charge of the Thomson-
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Houston and General Electric office in Kansas City. As
far back as 1SS1 he installed an arc lighting plant in

Phcenix. Arizona, and this was one of the pioneer plants

of the country. For the last year or so Mr. Ross has

been connected with the Sawyer-Man company.

From far off Australia comes the pleasing assurance

that American enterprise and American wares are re-

garded favorably by the best authorities in that

part of the world. W. M. L'Etrange of the Bris-

bane Electrical Supply company of Brisbane, Queens-

land, who is now visiting in this country, speaks

flatteringly of American electrical machinery especi-

ally. Mr. L'Etrange, while in Chicago last week,

said that the prospect of business improvement in

Australia was good and that American companies

would find the people of that section anxious to

trade with them. The object of Mr. L'Etrange's

present trip is to inspect the principal work in electrical

transmission, light and railway in this country and to

study American methods and become thoroughly

familiar with American practice.

C. H. Wilmerding has decided to sever his connection

with the Chicago Edison company and to open an office

in this city as designing, constructing, supervising and
consulting engineer, more particularly with reference to

the planning, remodeling and complete installation of

central station and isolated electric lighting, railway and
transmission plants, and the underground distribution

of electric currents, and embracing also the supervision,

in an advisory capacity, of the operating of existing

plants with a view to improved economy and greater

efficiency. Mr. Wilmerding's experience has been

gained as general manager for five years of the Chicago,

Arc Light & Power company, general superintendent

for the last four years of the Chicago Edison company
and president for the last eight or nine years of the Chi-

cago Sectional Electric Underground company, and in

various civil, mechanical and electrical engineering un-

dertakings prior to his association with these companies.

Mr. Wilmerding's standing in the electrical fraternity

has been shown on many occasions when he has been

honored by his associates. He has served a term as

president of the National Electric Light association, and
has filled other positions in that organization. It is also

reported that Mr. Wilmerding will be interested in a

new fire alarm company now being formed in Chicago.

ELECTRIC LIGHTING.
Sealed proposals will be received at the office of

Robert Newton of Benwood, W. Va., until noon on

Thursday, May 20th, for furnishing all the labor and
materials for the erection of two 125 horse power boilers,

two 150 horse power engines one, 60 light 2,000 candle

power arc dynamo, one 75 kilowatt alternating current

incandescent dynamo, arc lamps, converters, pole line,

etc., for an electric light plant for the Benwood & Mc-
Mechen Electric Light, Heat & Power company, in ac-

cordance with the plans and specifications on file with

the electric light committee at Benwood, W. Va. Mr.
Newton will furnish further information on application.

The plant of the Mutual Electric Light & Power com-
pany of Brainard on the Rock Island road, south of

Chicago, was sold at auction under a decree of fore-

closure on May 7th. Frank H. Decke, representing, it

is supposed, the first-mortgage bondholders, bid in the

property at $118,258. The plant was built five years
ago, and three years later was placed in the hands of R.

W. Burns as receiver. About $200, 000 has been invested

in the concern, which has lines of .wire supplying the

territory about Englewood and South Englewood. The
future disposition of the properly has not been deter-

mined.

ELECTRIC RAILWAYS.
A project is on foot in Niagara Falls South, Ont., to

build a new trolley line from Victoria Park up through
"Jolly Cut" into the village above mentioned, also to the

famous Lundy's Lane battle-ground. At present a
horse-car line is operated in the village, and if the con-
trolling company will equip the line with electricity

within 60 days, the new company offers to abandon the

effort to secure a franchise. The trustees of the village

have granted the franchise so far as it is in their power.
Should this line be built, it will allow of connection with
the cars of the Niagara Falls Park & River railway run-
ning to Niagara Falls, Ont., and thus give the residents

of Niagara Falls South, Ont., much better service in

reaching the bridges leading to the New York state side

of the river.

There is talk of a possible purchase of a controlling in-

terest in Alley "L" by the Chicago City Railway com-
pany. In the hands of the City Railway it is contended
that the South Side "L" could be turned into a big divi-

dend earner much more easily than in any other way.
It is explained that the Alley "L" needs, feeders. The
crosstown electric lines of the City Railway company
would serve excellently as such by the use of a trans-

fer system. Many millions would have to be expended
by the Alley "L" company if it furnished itself with a
system of feeders even less perfect than IheCity Railway
crosstown lines already built would provide. It is said

that prominent City Railway stockholders are consider-

ing and discussing a purchase of a majority of the Alley

"L" shares.

Judge Horton has issued an injunction against the
Chicago & Northwestern Railroad company restraining

it from interfering with the Chicago North Shore Street

Railway company in placing a crossing at Central street,

North Evans ton, just north of the station of the defendant

company. On May 12, 1896, the electric company ob-
tained an ordinance from the city of Evanston. The ordi-

nance provides that the road shall be completed within

one year. The complainant company made a number of

attempts to make a crossing over the tracks on previous
occasions but avers that force has been used by the rail-

road company to prevent the crossing being put in.

However, backed by the injunction, the street railway
company succeeded in laying the crossing tracks on the
night of May 7th.

Master in Chancery Henry W. Bishop filed his report of

claims against the Englewood & Chicago Electric Street
Railway company in the federal court May 6th. The total

amount of the claims is $1,539,033. Of this amount
$226,075 *s f°r material furnished. Of the balance
$1,050,957 is bond claims, and $262,000 is the judgment
debt for money advanced by Stephen D- Bayer of New
York. Of the bond claims the reorganization commit-
tee claims $650,000, and files objections to the payment
of all the other bonds. These, it is alleged, were issued
from time to time by Col. W. V. Jacobs and the promo-
ters who got the road from Jacobs and sold it to the
Rice syndicate. These claims, over which there will

be a sharp legal fight, are: Col. William V. Jacobs,
$175,000; Calumet Electric Railway company, $50,000;
ex-President John C. Shaffer, $48,000; Frederick W.
Short, $8,000; James P. Mallette, $25,000; Edward F.
Cragin, $24,380; Alexander Balfour, $22,500; Henry
Lewis &Co., $48,377.15.

At the annual meeting of the Calumet Electric Rail-
way company last week no business outside of the elec-

tion of a new set of directors was transacted. John C.
McKeon, as receiver for the Illinois National Bank, and
also receiver for the road, voted the 4,400 out of a total

of 3,000, which are owned by the bank under the decree
recently entered by Judge Showalter. Directors John
C. McKeon, George E. Adams and John Farson were
re-elected and Charles R. Corwith and E. A. Frost were
elected directors to fill the places of George C. Prussing
and James R. Mann Charles R. Corwith, one of the.

new directors, is a director of the National Bank of Illi-

nois and E. A. Frost is an employe of the receiver of the
institution. John Farson was re-elected president of the

company and Charles R. Corwith was made vice-presi-

dent. H. B. White was retained as secretary and treas-

urer. The road being in the hands of Mr. McKeon as re-

ceiver, he has absolute control of it, but it was consid-
ered advisable to keep up the organization.

Steam and electricity are fighting a battle for su-

premacy as a Chicago daily puts it, between Aurora and
Geneva, 111., the principals to the encounter being an
electric line and the Chicago & Northwestern Railroad
company. Late last fall the electric line was formally
opened with an hourly service in both directions be-
tween these two towns, the line passing through Batavia
and other villages between the two terminals. The
Northwestern also has a line between the two points,

and it soon discovered that its trains were running
practically empty because its service was not as good
as that of the electric line. On April 25th it met the
competition by inaugurating an hourly service in both
directions between the two towns and by placing its

fares on almost the same basis as those of the electric

line. Trip transportation costs from five to 15 cents,

according to the size of the commutation ticket pur-
chased. Fares on the electric line are on practically

the same basis. Northwestern officials at the general
offices in Chicago indicate that the feeling between the

transportation companies is not the most friendly and
that the fight may be a bitter one.

It is stated that the General Electric Railway com-
pany's trolley conduit scheme in Chicago, about which
considerable doubt has been expressed, will be pushed
to completion. These details are furnished; "Sewer
connections have been made in Wabash avenue and
Dearborn street preparatory to the laying of conduits in

which the electrical power will be transmitted. The
scheme has been financed and contracts for much of the

work have been drawn up. The conduits will be put in

and the track laid by the Love Traction company and
the electrical apparatus and equipment furnished by the

General Electric company of New York. As soon as

the Supreme Court decision with reference to the va-

lidity of the franchises is handed down—the anticipation

being that the opinion will be favorable to the com-
pany— it is proposed to begin building the power house.

The promoters are now amply provided with funds,

$3So,ooo already having been advanced through J. P.

Morgan & Co. Mr. Morgan, who is a director of the

General Electric company of New York, is personally in-

terested in the new Chicago street railway. Albert G.
Wheeler is the active head of the enterprise in this city

and represents the Love Traction company. The com-
pany has secured protection under the Humphrey bills,

although the measures originally introduced in the Sen-
ate excluded the enterprise.''

time, hoping to defer the entering of the decree until
after the contemplated sale of the Union Pacific, when
possibly the necessity of the decree may be avoided by
the ratification of the old contract by the new company
and the making of a new contract.

TELEGRAPH.
Rush Taggart of New York, solicitor for the Western

Union Telegraph company, in the United States Court
at Omaba on May 3d, asked for leave to make supple-

mentary filings in the case of the United States against

his company and the Union Pacific Railroad company in

the matter of separating the telegraph business of the

defendants. The question before the court is the enter-

ing of a decree, in obedience to the mandate of the

United Slates Supreme Court, divorcing the Western
Union from the Union Pacific and compelling the latter

to operate a telegraph line of its own for commercial pur-

poses. The court took the matter into consideralion. It is

the conjecture that the defendants are seeking only for

MISCELLANEOUS.
The supervising architect of the Treasury Department

will receive proposals until 2 p. m., May 19th, for the la-

bor, materials, and erection complete, of an electric
passenger elevator for the United States courthouse and
postoffice building at Topeka, Kan., in accordance with
drawings and specifications which may be procured
either from the above officer, or from the custodian at
Topeka, Kan.

TRADE NEWS.
Huebel & Manger, Brooklyn, N. Y., have again taken

additional space, so as to make room for more machinery
and a larger force. They are spreading out to keep pace
with a growing business. The double window spring
which they have lately placed on the market is creating
a large demand for itself, and the other goods of their
manufacture continue to have a steady sale.

M. M. Whipple, assistant general manager of the
American Machine & Tool company of Boston, Mass.,
is making his usual trip through the central and western
states, and will visit all of the leading cities in those dis-
tricts. He reports that he has closed quite a large
amount of business, which has been awaiting a better
condition of affairs, and that the future looks exceed-
ingly bright for a business much in excess of that done
last year.

The D. A. Kusel Telephone Manufacturing company
of 1105 Pine street, St. Louis, reports business to be very
good. On one day last week the company filled good
orders from Wisconsin and Texas, as well as several
from near-by territory. The Wisconsin customer states
that there is not a telephone instrument in his county.
The D. A. Kusel company's patrons are now found from
New Hampshire to California and from Northern Wis-
consin to Southern Mississippi.

Catalogue No. 28 of the Murray Iron Works company
of Burlington, Iowa, showing the Sioux Corliss engines,
is handsome, well arranged and creditable in every way,
The company makes simple, compound and condensing,
horizontal and vertical engines, as well as tubular -boil-

ers for all pressures. The catalogue shows the new
features of the engines, gives "seven good reasons why
you should buy our Corliss engine," and in mechanical
execution its 72 pages leave nothing to be desired.

"Canal Irrigation in Mexico" is the subject of one
of the leading articles in the Enginea-ing Magazine
for May, contributed by C. P. MacKie. It gives valu-
able information in regard to the conditions upon which
such work as this has to be executed, and being pro-
fusely illustrated, it conveys to the reader an idea of the
great progress which has been attained in Mexico during
the last few years in the engineering of such projects.
Mr. MacKie is well known in the electrical fraternity as
an electrical engineer, being at present electrical expert
of the Manhattan General Construction company of
New York.

BUSINESS.
The Chicago Telephone Supply company, 118-120

Quincy street, has trebled its space and reports a great
increase in business.

The J. W. Ruger Manufacturing company of Buffalo
issues a well made catalogue of gas engines. The new
engine is styled the Fenner, after its designer, and is

said to combine all the qualities necessary to make it at-

tractive and popular.

Sales Agent Porter of the Triumph Electric company
of Cincinnati, Ohio, is kept busy looking after agents
and assisting in sales. The company is doing an excel-

lent business, reporting a fine list of sales for April.

Judging from present indications, the May sales will at

least equal those of April.

The Campbell & Zell Co., among recent orders, has
just received a contract from the Metropolitan Railway
company of Washington, D. C, for 1,204 horsepower of

Zell improved water-tube safety boilers, this making a
fifth order from that company and aggregating nearly

3,000 horsepower of Zell boilers now in use by it at its

several power houses in Washington.

Mr. Locke's catalogue of line insulating materials
for high potentials, brought down to date, ,is a trade
list of reliable goods. The two-part insulator is designed
for potentials up to 50,000 volts, and it is said that prac-

tical tests show that 100,000 volt's will not puncture it.

Other insulators, pins, brackets, cross-arms, etc., are
shown. The pamphlet may be obtained of Fred M.
Locke, Victor, N. Y.

The Phcenix Automatic Filter company of Racine,
Wis , has made arrangements whereby the well-known
Tracy patent oil filters, which it manufactures exclu-
sively, can be obtained from the following-named well-

known supply houses: Manning, Maxwell & Moore, in
Liberty street. New York; Brown Bros, company, Provi-
dence, R. I.; Reuter & Mallory, Baltimore, Md Na-
tional Oil Works & Mill Supply conmany, New Orleans,

La ; N. O. Nelson Manufacturing company, St. Louis;
Bradford Belting company, Cincinnati; George T.
Clarkson company, Pittsburg, Pa.; Central Electric com-
pany, Chicago; Chicago Engineer Supply company;
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Hendrie & Boltboff Manufacturing company, Denver,

Col.; Abner Doble company, San Francisco, Cal.

A satisfactory coloring for incandescent lamps has

been long sought. Some lamp colors on the market are

not satisfactory, as they give a poor imitation of gen-

uine colored glass. The Electric Appliance company is

placing on the market a new coloring, known as elec-

trical chemical lamp coloring, which, it is claimed,

colors the lamps in such a way that it is difficult to de-

tect them from genuine colored glass lamps. An exam-
ination of the work done with this coloring shows that it

is a superior article.

The American Engine company of Bound Brook,

N.
J.,

has just begun the shipment of new direct-con-

nected generating plants, in which the American-Ball
engine is combined with the new line of six pole genera-

tors. The company is now installing a 75 kilowatt

plant at 7 East Seventeenth street, New York, in the

building of Deitsch Brothers, and a 35 kilowatt plant in

the building of the Evening Wisconsin of Milwaukee.
In addition to this it has orders from the Philadelphia
Enquirer for a 100 kilowatt plant; the Buffalo Evening
News for a 35 kilowatt plant; the Phelps Publishing
company of Springfield, Mass., for two 35 kilowatt

plants; the New York Tribune for a 75 kilowatt plant;

and the World's Dispensary Medical association of Buf-
falo for a 25 kilowatt plant.

Orders recently received by the Ridgway, Pa., Dy-
namo & Engine company for McEwen engines and the

new Thompson-Ryan dynamos are as follows: One 12

by 23 by 1S inch compound condensing engine for Ithaca

Street Railway company, Ithaca, N. Y. (second order);

one 8 by 10 inch automatic engine, direct-connected to

a 25 kilowatt Thompson-Ryan generator, for the Hart
Memorial Library, Troy, N. Y.; one 15 by 16 inch en-

gine, for the Southwestern Coal & Improvement com-
pany, Parsons, Kan.; one n by 12 inch engine, for the
Keystone Coal Mining company, Lawsonham, Pa.; two
14 by 14 inch engines, direct-connected to two 75 kilo-

watt Thompson-Ryan generators, for Cambridge Springs
company, Cambridgeboro, Pa.; two 15 by 16 inch en-
gines, direct-connected to two 100 kilowatt generators,
for the Metropolitan Theater, Buffalo, N. Y. ; two 250
horse power engines, for the Berwind-White Coal Min-
ing company, Osceola Mills, Pa.; one 9 by 8 inch en-
gine, direct-connected to 20 kilowatt generator, for the
North Texas Bank building, Dallas, Tex.; one 6 by 6
inch engine, direct-connected to eight kilowatt generator,
for the Coronado apartment house, New York; one 80
kilowatt belted generator, for the American Bridge com-
pany, Chicago, 111. The Ridgway company has been
doing business less than two months, and is making good
progress.

ILLUSTRATED ELECTRICAL PATENT RECORD.
581,706. Electric Switch. George T. Eyanson. Phila-

delphia, Pa. Application filed March 21, 1896.

The switch comprises double circuit terminals, pivoted
blades tor the respective sets of terminals, an open frame
or yoke connecting the blades, an operating arm extending
through the frame or yoke, so as to have vertical play

therein, and oppositely acting springs co-acting with the
arm and the respective blades.

581,715. Electric Cable. Max Guilleaume, Miilheim-

on-the-Rhine, Germany. Application riled October

18, 1895. Patented in Switzerland June 27, 1S95;

in France July 8, 1895; in Belgium August 19, 1S95;

in England August 20, 1S95; in Norway September

4, 1895; in Hungary September 5, 1S95; in Italy

October 8, 1895; in Spain October 30, 1895, and in

Austria December 2, 1895.

NO. 581,802.

An electric cable, comprising conductors, each inclosed
within an insulating envelope, the material of which is, so
far as possible, out of contact with, and is unsupported by,

the conductor, the envelopes being inclosed within a soft

"pressing" of rubber or similar protective material applied
in a plastic state and without crushing the envelopes upon
the conductors.

581,718. Electric Cigar Lighter. Henry M. Handshy,
San Antonio, Tex. Application filed August 10,

There is the combination with the base-casing, tubular
standard rising therefrom, separated contact-lugs in the
upper portion of the standard, wires leading from the base-
casing through the standard, the wire being connected with
one of the contact- lugs and the wire passing through an open-
ing in the standard, and a wire extending from the remain-
ing contact-lug through an opening in the standard, of a

spring-actuated bell- crank lever fulcrumed within the stand-
ard, a lighting handle supported from the wires, a plati-

num plate on the lighting handle, the plate being connected
on opposite sides with the ends of the wires, and the last-

named wires being connected with the outwardly extend-
ing arm of the lever.

581,769. Electric Railway. Harry C. Reagan, Jr.,

Philadelphia, Pa. Application filed December 2,

1896.

Included in this arrangement are an electric motor, an
air compressor and an air storage reservoir, pipes leading
to and from the reservoir, and having connection with a
discharge chamber of the compressor and with the valve-

chest of the latter respectively, an electro-magnet suitably
supported, and connections common to the motor and
magnet.

581,802. Aero-electric Whistle. Charles R. Alsop,

Middletown, Conn. Application filed July 13, 1895.

In a device of the character described is a signal, con-
sisting of a suitable motor, a worm connected to the shaft

thereof, a worm-wheel meshing therewith, a lug carried by
the worm-wheel, a lever operated by the lug, and an air-

pump having a sounding mechanism adapted to be oper-
ated by the lever.

581,815. Telegraphy. Charles F. Eaton, Jr., Santa
Barbara, Cal. Application filed July iS, 1896.

A rotating character plate is located at the receiving end
of the line, and a rotating commutator at the sending end
moving in un ;son and provided with contacts correspond-
ing in position respectively with the characters on the
character plate: a camera at the receiving end is arranged
to photograph the characters on the character plate; elec-

tro-magnetic apparatus is provided for operating the shut-

ter of the camera, and an electric circuit, including the
electro-magnetic shutter apparatus, is adapted to be closed
by any of the contacts on the commutator.

581,840. Tool or Appliance for Use in Truing UpCom-
mutators of Dynamos, Electric Machines, etc,

Walter P. Adams, London, England. Application

filed August 15, 1896. Patented in England No-
vember iS, 1894.

In a device for truing up or polishing cylindrical surfaces
a frame is provided with a handle and two projecting arms,
one of which is pivoted or hinged to the frpine, and a flexi-

ble strip connected with the ends of the arms

Issued May 4, iSgy.

581,873. Electric Transformer. Elihu Thomson, Lynn,
Mass. Application filed January 29, 1890.

In an iron-clad transformer, the laminated iron envelope
having its lamina; made each of two sheet-iron punchings
fitting together from opposite sides of the coils, and each
having a middle limb entering within tbecoils, and the two
punchings having arms at each side of the central limb.
which meet each other out of coincidence with the middle
of the coils, and with successive lamina? reversed, so that

by the unequal length of their limbs they shall break joints.

581,997. Electric Arc Lamp. Moses S. Okun, New
York, N. Y. Application filed August 30, 1895.

The carbons are in the main circuit, and a feeding mag-
net is in the secondary of an induction coil whose primary-

is in shunt to the main circuit.

582,036. Electrical Fuse Cut-out. Waldo C. Bryant,

Bridgeport, Conn. Application filed March 1,1897.

The terminals consist each of a headed screw and an in-

teriorly-threaded flange tube, into which the screw tits, the
insulating body having an opening to receive the tube and
recessed on its opposite faces, one to receive the flange at

one end of the tube and the other to form a shoulder over
which the other end of the tube is flanged out.

582,090. Astatic Electrical Measuring Instrument. Au-
gust Raps, Berlin, Germany. Application filed

October 1, 1S96.

The first claim is for the combination with an astatic gal-

vanometer or electro-dynamometer of a pair of suitably

shaped cores made of magnetic unmagnetized metal, such
as soft iron, placed at a greater distance from the stronger
magnet of the astatic system than from the other.

582,102. Controller for Electric Cars. Albert Schmid
and Harry P. Davis, Pittsburg, Pa. Application

filed January 17, 1895.

A rotatable contact-bearing cylinder is arranged in combi-
nation with a shaft for rotating the same, the shaft being
detachably connected with the cylinder, and being longi-

tudinally movable when disconnected therefrom.

582,107. Selective Signaling Circuit, Apparatus and
System. George W. Whittemore and John A. Bar-

rett, Brooklyn, and Warren M. Craft, New York,

N. Y. Application filed November 28, i8g6.

Claim 1: An electric signaling system comprising a me-
tallic or double conductor, main circuit extending between
a central station and a number of sub-stations; a selective

signal apparatus consisting of a signal-receiving device in

a local circuit controlled by two relays at each sub-station,

the receiving device at each station being selectively re-

sponsive through the said relays to a definite and separate
or different main-circuit current or current combination,
and at the central station a source of calling-current; an
earth conductor and a series of keys representing respect-

ively the said sub-stations and controlling the connection

NO. 582,090.

of the two main-circuit conductors, the call-current source
and the said earth conductor terminals, each key beirig organ-
ized to establish a different relation of the said terminals,
and adapted thereby to transmit over one or both of the
said main-circuit conductors, the particular current or cur-
rent combination to which the receiving device of the sub-
station represented by such key, and no other-, is responsive.

5S2.u1. Switch for Electric Circuits. Alexander
J.

Wurts, Pittsburg, Pa. Application filed November
14, 1896.

This is a switch for electric circuits, comprising a blade
and a co-operating jaw, consisting of a pair of bundles of
lamina; projecting outwardly from their support toward
each other and terminating in planes which are inclined
with reference to the co-operating surface of the blade, and
which are separated by a space, the maximum width of
which is equal to or slightly less than the minimum thick-
ness of the switch-blade, whereby the free ends of the
lamina? will be successively engaged and slightly moved,
one at a time, from their noi ma I positions by the blade.

582.114. Controller for Electric Motors. Harry P.
Davis, Pittsburg, Pa. Application filed January
14, 1S95.

A cut-out plug having a base and an approximately cylin-
drical contact-piece partially divided by sets of longitudi-
nal spaces or slits at right angles to each other, the spaces
or slits of one of the sets extending to the base, and the
other to the extremity of the free end of the contact-piece.

582.115. Method of and Means for Controlling Electric
Motors. Harry P. Davis, Pittsburg, Pa. Applica-
tion filed January 14, 1S95.

no. 582,102.

The method is described of controlling mechanism oper-
ated by two electric motors, comprising the following steps :

Connecting the motors in beries with resistances, cutting
out the resistances in order to reach a running position,
and then reinserting a portion of the same, shunting one of
the motors and then cutting it out, connecting the motors
in parallel without the resistance previously in shunt, then
cutting out all the resistances.

582,120. Astatic Galvanometer. Adolph Franke, Ber-
lin, Germany. Application filed September 29,
1S96.

The combination of a swinging system of astatic needles,
and attached thereto a second adjustable magnetic system
considerably weaker than the first system.

582.131. Alternating Current Regulation and Distribu-
tion. Benjamin G. Lamme, Pittsburg, Pa. Appli-
cation filed March 27, 1893.

The method of harmonizing the phase relation between
current and electromotive force in an alternating current
circuit consists in counteracting the existing displacement
of phase by adding to the existing waves of current and
electromotive force independent corrective waves which
are generated by the inductive action between the arma-
ture and field of an electro-dynamic phase controller and
which bear such relation to the existing waves as to estab-
lish a substantially harmonious relation.

582.132. Alternating Current Motor. Benjamin G.
Lamme, Pittsburg, Pa. Application filed October
30, 1895.

An electric motor is described, comprising an armature
having a distributed winding, a starting resistance normally
in circuit therewith, a short-circuiting device for the resist-
ance surrounding the winding, and means for moving the
device into and out of direct engagement with the winding.

582,149. Electrical Switch. John A. Spiker, Grand
Island, Neb. Application filed May 14, 1S96.

This device may be used for telegraph or other instru-
ments, and consists of a slotted base, a series of radially
disposed contact-plates, binding posts connected to the con-
tact-plates, and a spring for each plate, combined with a
revoluble lever, a sliding plate carried by the lever a
spring-actuated sliding arm connected to the sliding plate
at one end, and adapted to make connection at its other.
with the springs, the lever being adapted to contact with
the radial contact points.

582,157. Telegraphic Apparatus. Charles F. Eaton,
Jr., New York, N. Y. Application filed December
18, 1896.

The apparatus described consists of a line circuit, means
at a sending station tor mechanically determining the char-
acters to be sent, means for disclosing thecharacters at the
receiving station, a commutator at the sending station for
selecting the characters to be disclosed at the receiving
station, a motor for actuating the commutator, and a shunt
connecting the incoming and outgoing wires at a station
the shunt including a switch and a greater resistance con-
nection around the switch.
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Francis B. Crocker,
A better selection for the presidency of the American

Institute of Electrical Engineers could scarcely be made

than that which the nominating committee submitted

for the ratification of the members at the annual meet-

ing in New York on May iSth. Francis B Crocker is

eminently fitted for the position, and under his adminis-

tration it may be expected that the organization will en-

joy a successful career. He has been identified with the

Institute so closely from its inception that he is thor-

oughly conversant with all that pertains to its history,

its successes and failures, and he will undoubtedly make

use of this knowledge in directing the course of the as-

sociation during his term of office.

Prof. Crocker has occupied a prominent position in

the electrical fraternity for many years, being

a successful designer, an author of some note

in the field of electrical literature and an in-

structor of marked ability; his experimental

work has resulted in many important discov-

eries; the commercial enterprises in which he

has engaged have achieved success, and his

record in connection with scientific gatherings,

partaking somewhat of the nature of public

bodies, has been very creditable. Altogether,

Prof. Crocker's career has been a busy as well

as successful one, as a brief biographical

sketch will show.

Born in New York city, July 4J 1861, Fran-

cis B. Crocker began to try electrical and

chemical experiments at the age of 12 years.

He entered the School of Mines, Columbia

College, in 1878, and graduated in 1882

with the degree of engineer of mines, re-

ceiving a training in mathematics, physics,

mechanics, chemistry, general engineering,

metallurgy and mining. He received from

Columbia thedegreeof Ph. D. in 1895. In 18S3

he formed, with Charles G. Curtis, the firm of

Curtis & Crocker, patent attorneys and ex-

perts. At the same time he worked in collab-

oration with C. G. Curtis, S. S.-Wheeler and

C. S. Bradley on experimental investigations

relating to telegraphy, telephony, electric light

and power and electro-metallurgy, thus obtain-

ing a varied practical experience with the im-

portant applications of electricity and devel-

oping a number of inventions. Messrs. Curtis

and Crocker, in 1886, established the C. & C.

Electric Motor company, which was one of the

first and most prominent enterprises in the

field of electric power, and played an impor-

tant part in the introduction and commercial

application of electric motors. In 1888

Messrs. Crocker and Wheeler organized the

Crocker-Wheeler Electric company, which has

steadily grown until it is now among the most

active and successful manufacturers of elec-

trical machinery in this country to-day. When the

course in electrical engineering was established at

Columbia College in 1S89, Mr. Crocker was selected to

take charge of it, and he has succeeded in placing Co-

lumbia in the front rank of electrical educational insti-

tutions. When the university moves into its new build-

ings next fall the greatly increased space and facilities

will still further strengthen its electrical engineering de-

partment. Prof. Crocker was permanent secretary of

the International Electrical Congress, held at Chicago

in 1893, assisting the chairman, Dr. Elisha Gray, in the

management of that meeting and also having charge of

the publication of the proceedings of the congress. He
has been manager and vice-president of the American

Institute of Electrical Engineers for two terms in each

office and a member of many of its working committees.

He was also president of the New York Electrical Society

for several years. He was appointed as the representative

of the American Institute of Electrical Engineers in the

National Conference on Standard Electrical Rules, and

was elected chairman of the committee on code, which,

in co-operation with the National Board of Fire Under-

writers, has formulated a revised code for general adop-

tion. He proposed the name "henry" for the unit of

inductance and secured its indorsement by the Ameri-

can Institute of Electrical Engineers, resulting in its

final adoption by the Electrical Congress of 1893. He
is the author of a work on "Electric Lighting," and is

joint author with Dr. S. S. Wheeler of a book on 'The
Practical Management of Dynamos and Motors," both

of which have been successful. He has written many
papers and articles for scientific societies and journals,

covering a wide range of subjects, and has also delivered

several courses of public lectures.

FRANCIS E. CROCKER.

It is scarcely necessary to refer to Prof. Crocker's

many excellent personal traits, as he is so widely known

as to make this almost superfluous. He is eminently

fair minded and has a pleasant manner; but at the same

time he possesses a very determined character, all of

which well qualifies him for a presiding officer. Prof.

Crocker's election will prove particularly gratifying to

those western members of the Institute who are earn-

estly striving to build up an influential branch in Chi-

cago. _^
Chicago Electrical Association.

The announcement of the annual dinner of the Chi-

cago Electrical association at the Leland Hotel on May
21st reminds the electrical fraternity that this organiza-

tion has done exceptionally good work during the season

just closed. The society is deserving of encouragement

and recognition and the officers are to be congratulated

upon the success which they have won.

American Institute of Electrical Engi-
neers.

Since the announcement was made of the ticket se-

lected by the nominating committee of the American In-

stitute of Electrical Engineers it has been conceded that

the annual meeting on Tuesday, May i8th, would be

merely a formal ratification of the action of the nomi-

nating commmittee, in making the following selections:

President, Francis B. Crocker, New York.
Vice-presidents, A. E. Kennelly, Philadelphia; Charles

S. Bradley, New York; Dugald C. Jackson, Madison.
Managers, Alexander Macfarlane, South Bethlehem,

Pa.; Gano S. Dunn, New York; W. F. C. Hasson, San
Francisco; Herbert Laws Webb, New York.

Treasurer, George A. Hamilton, New York.
Secretary, Ralph W. Pope, New York.

The officers whose terms have not expired

are: Vice-presidents, Charles P. Steinmetz,

Schenectady; Harris J. Ryan, Ithaca; Wilbur

M. Stine, Chicago; managers, Charles F. Scott,

Pittsburg; Bion j. Arnold, Chicago; Carl Her-

ing, Philadelphia; Cary T. Hutchinson, John
W. Lieb, Jr., and F. A. Pickernell, New York;

William L. Puffer, Boston, and L. B. Still-

well, Niagara Falls.

Much interest is manifested in the arrange-

ments for the general meeting on July 26th.

Announcement has already been made that

this meeting will be held at Greenacre-on-the-

Piscataqua, Eliot, Maine, the residence of the

late Moses G. Farmer, who was one of the

charter members of the Institute and whose

valuable aid in building up the organization

was recognized by the Institute when it made
him an honorary member on October 21, 1890.

The date selected for this year's gathering will

be the 50th anniversary of Prof. Farmer's re-

linquishment of teaching and the taking up of

electrical work. Greenacre is delightfully sit-

uated on the east bank of the Piscataqua River,

about 10 miles beyond Portsmouth, N. H., and

is reached in two hours from Boston. Of late it

has occupied some prominence in the educa-

tional world owing to the lectures delivered

there during the last few summers by some of

the most prominent workers in American litera-

ture, science, art and religion. This move-

ment was started and developed by Miss Sarah

J. Farmer. The plans had been carefully con-

sidered before her father's death and the pro-

ject received his enthusiastic support. Be-

cause of this fact it was considered appropriate

to hold the annual meeting of the Institute at

Greenacre this year, and the date set was the

last week in July, at which time it is Miss

Farmer's purpose to commemorate the 50th

anniversary of her father's earliest work in the

electrical field, involving the application of

electricity to railway work, which has now
become such an indispensable factor in the life of

great cities, and in solving the problom of suburban

communication. The lectures of the conference will

commemorate different phases of progress in electrical

science, and there will be an exhibition during July of

interesting material illustrating the earliest attempts at

motor-traction by means of electricity, and the subse-

quent evolution of this method of transportation. Miss

Farmer has been assured of the co-operation of the

Patent Office in obtaining material for this exhibit, from

which a few early models will be taken. The loan col-

lection will, in the main, be a graphic one. Miss

Farmer is anxious to hear from persons possessing mod-

els, drawings and any portable material bearing upon

this subject, and willing to permit their use in this

exhibition. The meeting and exhibition should result

in important acquisitions to the history of the de-

velopment of this important branch of electrical in-

dustry.
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Design and Construction of Electric
Power Plants.

By Bion J. Arnold, M. S.

[Copyright^ l$97, by B. J. Arnold, Chicago.]

Part VI.

Piping.

In the last three lectures the functions of the different

parts which go to make up the steam power plant of a

power station have been considered separately; the in-

fluence of each upon the station economy has been shown,
and the advantages and disadvantages of the types of each
appliance—boiler, engine, heater, condenser, pump,
economizer and purifier—have been discussed.

These different parts of the equipment for the use of

steam are connected by means of the piping system. For
instance, by means of pipes the steam is conveyed from
the boiler to the engine, and thence the exhausted steam
is taken either to the atmosphere or is carried to the con-

denser; in either case it returns to its original state,

water. Pipes take the injection water to and from
the condenser and convey the feed-water through the

system of heaters, purifiers and economizers to the

boilers, while separate systems of piping must be pro-

vided for lubricating and for fuel oil, if the latter is used.

Piping, then, is naturally divided into three general
classifications—steam, water and oil piping. The steam
piping may be further divided into live-steam and ex-

haust-steam piping, the water piping into feed and con-

denser piping and the oil piping into lubricating and
fuel-oil piping.

In the following discussion it will be our object to poin t

out the general schemes for the arrangement of piping;

to show the materials of which the pipes are made and to

describe some of the principal details of erection.

That we may have clearly before us the relation of

forced through a heater, where its temperature is raised,

and on into the boiler.. This heater is intended to util-

ize the latent heat of the exhaust steam from the pumps,
which would otherwise be lost. Of course if direct-

driven pumps, operated from the main engine or by
electric motors, are used, there will be no exhaust from
the pumps and no heater will be used at this point. The

the cooling surfaces of the condenser and discharges it

back to be cooled again. The exhaust line is furnished
as before with an escape to the atmosphere, containing
an automatic valve. From the hot well the water is (by
means of the pumps shown) forced through the two
heaters. The first heater must necessarily be of the
closed type in order to maintain the vacuum on the en-

u
e steam

heater in the diagram is marked "closed heater," but it

is to be understood that an open beater could be used
instead, with the provision that two pumps would be
necessary unless the feed-water runs by gravity from
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FIG. 23. DESIGN AND CONSTRUCTION OF ELECTRIC POWER PLANTS.—DIAGRAM OF PIPING FOR CONDENSING PLANT.

the various parts of the plant to each other and to the

general plan of piping, three diagrams have been pre-

pared. It is to be understood that these diagrams do
not show details and are intended only as simple figures

to show as plainly as possible the circuits of steam and
water.

Fig. 22 shows the diagram of piping for a non-con-
densing plant. No trouble will be found in following the

live steam from the boiler to the engine, from which it is

exhausted through a heater into the atmosphere. It will

be noticed that a by-pass has been provided, with
valves !ocated so that the plant can be operated with or

without the heater. Thus, if necessary, the heater can
be cleaned or repaired while the plant is in operation.

The water enters the heater from the source of sup-

ply by means of a pump or gravity at a temperature of

say 70 Fahrenheit and here absorbs a part of the

heat of the exhausted steam and passes on to the boiler

at a temperature of 200 to 210 . If a closed heater is

used, the water can be forced from the supply through
the heater and into the boiler by the use of but one
pump; but if an open heater is thought desirable the

water from the source must be fed to the heater by
gravity, as from a tank on the roof or under pressure
from city mains, or else another pump must be used
between the heater and the boiler. An auxiliary pipe is

shown running directly from the boiler-feed pump past

the heater, to be used when the-heater is out of use from
any cause. The course of the live steam to, and the ex-

haust steam from, the feed pump will be readily seen.

Fig. 23 shows a diagram of the piping of a condens-

ing plant using a jet condenser. The live steam, pass-

ing through the engine as before, exhausts into a jet con-

denser, where it comes in contact with the cold injec-

tion water and is immediately condensed. The air

pump maintains the vacuum in the condenser and
pumps the water into a "hot well." This well consists

usually of an open tank provided with an overflow. On
the "exhaust line," between the engine and the con-
denser, an exhaust pipe leading to the atmosphere is

placed. This exhaust pipe is for use when the condenser
is out of order and is provided with an automatic re-

lief value which will allow the exhaust steam to escape
into the air if for any reason the condenser should lose

its vacuum, which it sometimes does by becoming hoion
account of too great a quantity of steam being delivered
to it for the amount of injection water. From the hot well
the water is taken at a temperature of about no and

FIG. 22. DESIGN AND CONSTRUCTION OF ELECTRIC POWER PLANTS.—DIAGRAM OF PIPING OF NON-CONDENSING PLANT,

gine exhaust, and should be carefully designed to avoid
any possibility of leakage. This heater will impart some
heat from the exhaust steam to the feed-water, and will

raise its temperature to about 135 . The second heater,

which may be of either the open or closed type, utilizes

the latent heat of the pump exhaust or other station

auxiliaries, and will raise the feed-water to a tempera-
ture of about 200 to 210 , if there is sufficient steam en-
tering it from the auxiliaries in the plant. From this

point the water passes through the economizer into the
live-steam purifier and thence into the boiler. The con-
ditions under which an economizer or live-steam purifier

are to be used have already been discussed. Either one is

capable of taking the water at a temperature of 200 and
raising it to the temperature of the live steam, but if

both are used the temperatures will be about the same
as shown on the diagram. A by-pass is usually pro-
vided, so that any appliance can readily be cut out of

service; in fact, provision must always be made whereby
an accident to any part of the equipment will not crip-

ple the entire plant.

We are now in a position to look into the practical de-

tails of installation. Commencing with the live steam
piping, let us examine first into the general systems in

use. These are variously known, but for convenience
and simplicity we will classify them as follows:

1. The simple system.
2. The multiple system.

3. The loop system.

4. The duplicate multiple system.
The Si'mf/c System was the original one, and is in use

wherever one engine and one boiler are to be connected,
being simply a pipe rising up from the boiler and going
thence over and down to the engine (Fig. 33, p. 287). A
further amplification of this came as the engine units grew
larger, and two or more boilers were connected together

the hot well to the heater. As has already been men-
tioned, hot water should always gravitate toward a

pump. As in the first case, provision is made to cut

out the heater, and a source of supply independent of
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24. DESIGN AND CONSTRUCTION OF ELECTRIC POWER PLANTS.—DIAGRAM OF PIPING FOR CONDENSING PLANT,
WITH ECONOMIZER AND PURIFIER.

condenser and hot well should be provided for use in

case of emergency.
Fig. 24 shows diagrammatically the piping connections

of a condensing plant using all the possible auxiliaries.

Here the steam exhausts through a closed heater into a
surface condenser, where it is condensed and is pumped
by the air-pump into the hot well. The condenser is

provided with an independent circulating pump, which
takes the water from its source of supply, forces it about

to the one pipe which went over to the engine. This sys-

. tem answers very well for one large engine connected to

a number of boilers. Generally, in modern practice,

the boilers are connected to a large header, and from
this header the steam is taken for the engine, thus mak-
ing somewhat of a reservoir for the steam, and avoiding

the drawing of steam too heavily from any one boiler.

But for electric power houses especially, more than one
engine unit and many boilers were found necessary.
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Thus we have in the Multiple System a large header con-

nected with which are all the boilers and all the engines,

so that any engine may be supplied with steam from
any boiler or series of boilers. This is the system in

use in all modern plants of any size. All other systems

of piping, however complicated, are simply modifica-

tions of this one. Figs. 25, 26 and 27 show arrangements
of piping with headers. It will readily be seen that any
number of engines and boilers can be attached to the

header. Precaution must be taken, however, to see that

no engine lead comes directly opposite a boiler opening,

as in that case a sudden increase in load upon the

engine would result in a correspondingly increased de-

reference to the boilers there are two methods—first, by
placing the header below the water line of the boiler,

and, second, by placing it above the water line. The first

method has the advantage of appearance. All the pipes
in the engine room are then below the floor, leaving the__

entire room free from ungainly pipes and clear of the
traveling crane if there is one, while at the same time it

is much easier to furnish suitable and stable foundations.

The disadvantages of this method are that it necessitates

making the boiler leads to the header quite long, causing
greater condensation, and the header being below the

water line of the boilers, something more than the ordi-

nary methods must be applied to take care of the drainage.

flO/LER
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FIG. 25. DESIGN AND CONSTRUCTION OF ELECTRIC POWER PLANTS.—LIVE-STEAM PIPING OF CHICAGO CITY RAILWAY
COMPANY'S NEW PLANT.

mand for steam upon that one particular boiler instead

of dividing it among the "battery" of boilers.

It is generally necessary, on account of the length of

these main headers and consequently their great ex-

pansion at the high temperatures used, to divide them
up into two or more parts, connecting these separate

parts by copper bends or in some other manner to pro-

vide for their expansion. This construction is shown in

Fig. 2S (p. 286). Stop valves must also be furnished at

each connection of this kind, as well as at the connection

to each engine and boiler, so that any portion of the sys-

tem may be cut out for repairs without necessitating the

shutting down of the plant or the crippling of any con-

siderable portion of the units.

A smaller steam header is generally run to supply
steam to the various auxiliary units, such as pumps, air-

pump engines, fans, stoker engine, etc. This header
takes steam from the main header.

The Loop or Ri?ig System is used largely in Europe
and differs from the multiple system in that the ends

of the main header are brought back and connected to

another header over the boilers, so that steam is fed into

both ends as well as into the center of the header.

The Duplicate or Multiple System is the most compli-

cated system of piping, and is in use in a few of the

more recently built stations. It consists of two header
systems lying side by side, to which each engine and
each boiler are connected, so that almost any part of the

piping system may be cut out and yet a way be left for

supplying steam to the engines. This system, while

perhaps the best of all, has as yet not been largely

adopted owing to its cost.

Size of Piping

.

—In regard to the sizes of piping used
in any or all of these systems, there may be considerable

difference of opinion among engineers. Each designer

is confronted by two opposite desires; one is to keep the

cost down to a practical limit, and the other is to have
sufficient capacity for sudden demands. Each engine
builder has his own ideas as to what sizes should be
used for the steam connections to his engines. The
boiler makers, at least those manufacturing water-tube
boilers, have a fairly uniform system of sizes for each
capacity. Thus these two sizes are fixed to start with,

and all that remains is to proportion the sizes of

headers.

It is good practice, especially where the engines are

some distance from the header, to increase the size

of the engine leads one size up to the engine and
then decrease to the size desired. The principle to

be observed in header design is to have them large

enough so that the velocity of steam leaving the

header at any point will not be so high as to draw
steam unduly from any boiler. The header, if large,

acts as a reservoir for steam and also as a separator for

the entrained water, and is an additional safeguard
against carrying water over from boilers to the engines.

The latter is liable to occur, with disaster to the engines,

even should steam separators be placed near the en-

gines, if the headers and piping are too small.

On the other hand, the headers may be so large as to

expose too much surface to radiation. On extremely high-

pressure lines especially,' for use with triple-expansion

engines, where pressures rather than volumes are to be
considered, the element of increased safety which small

headers have over large ones and the difficulty of keep-

ing the large header tight under these high pressures, is

an important element to be considered.

The area of any main header or trunk-line pipe will be

large enough if made 25 per cent, less than the com-
bined areas of all the pipes leading into it, and a flow of

steam of 6,000 feet per minute through any pipe may be

considered a maximum.
Location.'—As to the location of steam headers in

Where the header is located above the boilers, as

shown in Figs. 25 and 27, the connections become
shorter, and with fewer joints there is likely to be less

trouble with leakage. It is generally possible to carry
the header on I-beams which are only partly supported
by the boiler brickwork, and sometimes possible to carry
it entirely from the steel work or on the walls of the

building, thus avoiding the evil effects of expansion or

settling in the supporting brickwork of the boilers. The
boiler brickwork is never designed to carry such a load
and never should be used for this purpose, unless special

.provision is made for carrying the extra weight.
The leads from the header to the engines, if desired,

may be carried down on the boiler room side to the base-
ment, and then up to the engines. Generally considered,

the overhead method is preferable, though considerations

may arise rendering the other plan necessary.

Fig. 25 shows the system of live-steam piping used in

vision for the endwise expansion of the header, but
necessitates handling the water of condensation which
accumulates in the main header by auxiliary means, as
hereinafter described. Fig. 27 shows the arrangement
of live-steam pipes adopted by the Metropolitan West
Side Elevated Railroad company of Chicago. In this

case vertical engines were used and the header was
located so that the boilers leads enter it from the bottom,
while the pipes leading to the engines leave it from the
top, which allows the water of condensation in the steam
pipes to return by gravity to the boiler through the steam
pipes themselves. A gallery was provided extending the
length of the header, which gives easy access to the
valves.

Construction and Material.—Headers are made in

many different ways. Sizes up to 24 inches in di-

ameter may be made of pipe and fittings, or of pipe
alone with riveted nozzles or saddle flanges. Above
24 inches they are always built up of boiler steel with
nozzles riveted on. A detail of a riveted nozzle is shown
in Fig. 29. The practice of riveting saddle Ranges on
pipes of small diameter is to be condemned, as flanges
of this description will rarely remain tight for any
length of time. Indeed, riveted joints of any kind, es-

pecially between cast and wrought iron, are apt to cause
trouble by leakage.

Cast-iron headers have been tried and in some cases
have proved successful (see Fig. 27), but cast-iron in long
pipes is obviously not the proper material for a header.
The liability of concealed flaws and inherent strains in

the casting itself renders its use dangerous. Cast in short
pieces, as in fittings, it is much easier to obtain a cast-

ing free frnm flaws, and it answers the purpose very
well. Cast-steel, with its high tensile strength, would
be excellent, of course, if it could be obtained in long
pieces, soft enough to machine and free from pores, but at

this stage of the art of making steel castings this seems im-
practicable. Such castings are generally spongy and so

unfit for such purposes, although an occasional good cast-

ing is obtained. The preference, then, should be for

=£

FIG. 26. DESIGN AND CONSTRUCTION OF ELECTRIC POWER
-1 PLANTS.— LIVE-STEAM PIPING OF TOLEDO TRAC-

TION COMPANY'S PLANT.

wrought-irou pipe and heavy fittings with flanges prop-
erly screwed on, as will be described later, in sizes up
to 24 inches, and for larger sizes a carefully built up
riveted header with nozzles riveted on. Steel castings

for nozzles and flanges are coming into use and seem to

do good service.

•y The details of the construction of the high-pressure

piping in a large power house are extremely important,

and, as in everything else, it is the little things which
count. The mills now manufacture both steel and
wrought-iron pipe, but preference should be given to

the latter, as it is not only easier to cut, but the threads

are less likely to crumble and the pipe less liable to split

in cutting. Steel pipe as a rule is lighter and cheaper

than wrought-iron pipe.

Flanged fittings have largely replaced screwed fittings

for pressure work. Castings for fittings or flanges

should be of tough, close-grained iron, and especial care

needs to be taken in properly securing the chaplet used to

support the core. A detail of a flange connection between
the engine valve and the wrought-iron pipe leading to

the engine, is shown in Fig. 31. The reinforcemen-

about the bolt holes, the threaded connection bet

tween the pipe and flange and the groove at one end of

the flange for filling with lead or soft metal will be

sou 1 v
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the new Forty-ninth street power station of the Chicago
City Railway company. Here the header is above the

boiler. The pipe from the boiler is a bent copper pipe

and enters the header from the side while the wrought-

iron lead to the engine leaves the header from the top.

A small supplementary drain pipe extending from the

bottom of the header to the boiler immediately under
each boiler lead returns the water of condensation to the

boiler. Fig. 26 shows the location of the header in the

power house of the Toledo Traction company. Here
the header is placed below the water line of the boilers

and the curved leads from both engines and boilers enter

it from the top. This arrangement allows abundant pro-

noticed. Fig. 32 shows a ribbed cast-iron head for

closing the end of a header or large pipe. The flange,

which is riveted to the pipe by a double row of rivets, is

of cast-steel. The end of the pipe and the inside of the

flange are first rough, turned and then the flange is

shrunk onto the pipe, after which the holes for the rivets

are drilled and the flange caulked inside and out.

Threads should be cut long and of uniform taper.

The great difficulty with defective threads is that the

thread on the pipe and the thread in the flange are not

of the same taper and consequently only two or three

threads are tight while the others are loose and useless.

On account of the spring of the pipe in cutting the
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thread, no thread, whether cut by dies in a pipe ma-

chine or by a tool in a lathe, is perfectly round. The
thread in the flange, on the contrary, since the flange

cannot spring, is perfectly round, so that in order to

make a perfect joint, suitable for high pressure, the

flange is screwed tight on the pipe until even with the

face of the flange. Then it is peened all around oppo-

site the thread inside, until the metal is stretched and

fills the thread in the flange, metal to metal. Then, as

an additional safeguard on headers and large pipes, the

pipe should be swung in a lathe and the pipe and flange

faced off together, thus presenting the end of the pipe to

the face of the gasket in the joint.

All faces of flanges and fittings should be faced with

FIG. 28. DESIGN AND CONSTRUCTION OF ELECTRIC POWER
PLANTS. EXPANSION BEND IN STEAM HEADER.

a tool, leaving either a grooved surface or else a series

of concentric rings to bite into and retain the gasket.

The bolts should be ample in number and size and
spaced not over $% inch centers. An allowance of a

strain of 3,000 pounds per square inch should be the

maximum strain on each bolt. For the sake of con-

venience in turning the fittings, the bolt-holes in the

end flanges should be drilled in multiples of four, and
such drilling be done so that the center line of the fit-

ting will divide the space between the holes. Odd or

irregular drilling should be avoided, and the center to

face distances of all fittings of the same size should be
made the same as far as possible to facilitate changes
or repairs.

Expansion.—One of the most important things to be
provided for in any system of piping is the expansion.

Especially is this true of high-pressure work, where the

high temperatures increase the expansion largely. The
coefficient of expansion for wrought-iron pipe may be
taken as .000006 of its length for one degree Fahren-
heit, so that for a pipe 200 feet long working at a

temperature of 360° it may easily be over two inches. If

provision is not made for such expansion, not only will

joints start to leak, but the safety of the entire structure

is imperiled.

Piping should be arranged as far as possible with

swinging joints, so that one part can travel without af-

fecting the safety of the whole. This construction is

shown in Figs. 26 and 27, where bent pipes lead from
the boiler and curved wrought-iron pipes connect with

the steam separator. Copper or wrought-iron pipes may
be used for these bends, but copper is generally used
where the radius of the bend is less than six diameters of

the pipe. Slip joints, which are sometimes used to take

up expansion in low-pressure heating work, are entirely

inadmissible for power-house work. Headers should be
joined together by copper pipes bent in the form of a n
or "goose," as it is sometimes called (see Fig. 28).

Copper pipes are made either with heavy brass or

bronze flanges brazed on the ends, or with a loose steel

flange placed on the pipe, and the end of the copper
pipe turned over and reinforced on the back with a

light copper flange.

Wrought-iron bends are threaded and furnished with

flanges of steel or cast-iron in the same manner as the

remainder of the piping. Such bends are coming into

very general use. They afford an easy passage for the

steam, present a good appearance in the engine or

boiler room, and provide for a certain amount of expan-
sion. They are much stiffer than is generally supposed,
however, and will not take care of the expansion where
the pipe line is long.

Headers and large pipes should be supported on rollers

or suspended by chains, so as to allow expansion in all

directions. Other pipes should be carried by wrought-
iron forged hangers. A header supported by cast-iron

rollers is shown in Fig. 30.

Valves.—Valves for steam piping are of two general

classes—globe valves and gate valves. The globe valves

offer the greater resistance to the passage of the steam.
Both kinds should be fitted with bronze seats or disks,

bronze being much better than any composition or soft

metal, as the bronze can be refaced. It is important to

install valves which can be reseated without taking the
valves from the pipe line. The spindles should be of

steel and the glands should be so constructed that they
may be repacked without shutting down the plant.

Valves are preferably fitted with some means for indi-

cating at a glance whether the vaWe is open or closed.

On high-pressure lines a by-pass should always be pro-

vided on all valves frpm eight inches up, to admit the
steam slowly and equalize the pressure before an at-

tempt is made to open the main valve. In placing a
globe valve in the steam line it should be set so that the
steam pressure is beneath the valve. Large valves are
of cast-iron or steel; small valves are usually of brass.
Brass is not used for the larger sizes, as its expense is

prohibitive. When compound engines are used the pip-
ing system should be so arranged that a live-steam con-
nection with the low-pressure cylinder can be quickly
made in case it becomes necessary through accident to

the high-pressure part to drive the load from the low-

pressure cylinder alone. This is usually accomplished
by means of a reducing value joined to the receiver at

the point where the steam from the receiver enters the

low-pressure cylinder. By setting the reducing valve at

a safe pressure for the receiver, which should be strong

enough to stand at least two-thirds the boiler pressure
safely, the engine can be made to do its rated work, pro-
vided the main working parts are built strong enough.

Vibration.—One of the chief problems to be consid-

ered in any system of piping is the prevention of vibra-

tion. It is difficult to predetermine just how pipes are

going to vibrate, and the most carefully designed plant

will generally have to have something additional done
after it is in operation. Vibration is very disastrous in

its effects. It loosens the joints, causing them to leak,

and if allowed to continue may in time wreck the whole
system. Where a number of engines are running in a

plant, at times the periods of vibration caused by the

strokes of the pistons may be the same, and at such
times especially, when the headers and pipes are vibrat-

ing in unison, there is great danger. This is especially

liable to occur in plants using slow-speed engines. All

pipes of large size should be anchored securely in one
place, preferably near the middle or at some large con-
nection, so as to divide them into two sections and to

allow the expansion to go both ways. They shonld also

FIG. 29. DESIGN AND CONSTRUCTION OF ELECTRIC POWER
PLANTS.—RIVETED NOZZLE ON STEAM HEADER.

be firmly anchored sidewise by rods with turnbuckles
for adjustment.
Vibration cannot be done away with entirely in all

cases, as the power house itself will often vibrate to some
extent, and in some instances where the walls were
light permanent injury has been done to the walls by
reason of the pipes being so firmly secured as to com-
municate their vibrations to them. Where pipes come
close to the walls it is customary to place some form of

deadening material between them and the walls. Wood
is often used, but it is not desirable on account of the

gradual charring. Heavy springs, such as used under
cars, have been tried with very good results. Where
headers are carried on brackets supported by the steel

work or building walls this may be very nicely done by
arranging the springs in connection with rollers, so that

the springs deaden the vibrations and the rollers take
care of expansion. This arrangement is illustrated by
Fig. 30, which shows a header supported by a bracket
anchored to the boiler-room wall.

One of the most fruitful causes of vibration in piping
is having the pipes too small. The remedy is obvious.
The conditions may be improved in any station already
built, where it is not permissible to change the whole
system, by placing in the pipe near the engine a small
reservoir. This may be merely a piece of pipe several

sizes larger and two or three feet long inserted near the

engine.

Leakage.—Probably the thing which gives the operat-

ing engineer the most trouble is leakage, so that

joints and the prevention of their leakage is the next
thing to be considered. There is only one way in which
to have joints tight, and that is to make them properly.

Half-way measures will not answer. We have indicated
previously in this lecture how the joint between the

pipe and flange should be made. If this is properly
done, there need be no fear that the threaded joint will

leak. Where extra heavy screwed fittings are used the

fittings are sometimes heated and then screwed on to

the pipe, as shown in Fig. 29.

Joints between flanges are made with gaskets or ground
joints, but the latter are very expensive and are only used
in special cases. Gaskets are of two classes, metallic
and non-metallic. Of the first kind we have corrugated
copper gaskets and lead gaskets. Of the second kind
there are many varieties, made of various compounds, the
exact composition of which is a secret, and which are
known in the market by some trade-mark or the name
of the manufacturer. There are also many kinds of
rubber packing; some of common vulcanized rubber,
others of rubber with layers of cloth inserted. Asbestos
board is also sometimes used. The softer packings are

not suitable at all for high-pressure work and are only
to be used on water or low-pressure lines.

Where metallic gaskets are used the faces of the
flanges are tongued and grooved with smooth faces to

retain the gasket. The corrugations of the gasket are
crushed down and form a joint, metal to metal. This
may also be done with non-metallic gaskets, but gener-
ally the tongueing is omitted and the faces of the flange
grooved to retain the gasket. Lead or white metal gas-
kets should never be used on steam or hot-water lines,

for a corrosive action takes place between the two met-
als which soon causes the joint to leak. Gaskets should be
as thin as possible, not over^ inch thick, as the less the
material is in thickness the less the liability of blowing
out. Great care is necessary in bolting up flanges that
all bolts be equally tightened. Otherwise the gasket
will be squeezed out on one side and ruined before the
rest is sufficiently tight.

Drainage.—It is necessary that all steam piping be
thoroughly drained. This may be accomplished in a
number of ways. The pipe may be pitched so that the
water entrained in the steam from the boiler and that

resulting from condensation in the pipe itself is allowed
to collect in specially provided pockets. From these
pockets small pipes provided with the necessary valves
lead to a reservoir or tank placed so low that the water
naturally gravitates into it. From this receiver the
water can be pumped back into the boiler. The pump
is operated by means of a float which automatically
opens a valve, when the water rises, admitting steam to

the pump cylinder. The pump operates until the valve
is again closed by the lowering of the water in the tank
and the steam is shut off. The difficulty of getting a

pump to work satisfactorily on hot water has already
been referred to and is one of the chief objections to

this plan.

The second method of draining the steam pipes is by
means of steam traps. There are many kinds of traps

upon the market, some working on the principle of the

rising of a copper float, which operates a valve, causing
the water to be discharged, and others operating by rea-

son of the weight of water opening a valve for the

discharge of the water. The latter type is the one to be
recommended. The disadvantage of most traps, how-
ever, is the leakage of their valves, whereby a consid-

erable amount of steam as well as water is allowed to

escape and be lost.

The third and best method of returning the drainage
in the steam pipes to the boiler is by means of a steam
loop system, orby a gravity return system. The steam
loop system is shown in Fig. 33. It consists of three

parts— the riser, the horizontal and the drop leg—as

shown in the figure. The drop leg is open at both ends to

boiler pressure, but at the point b the pressure is less

than at the point a on account of the "drop" due to fric-

tion through the main steam pipe— the separator, the

riser and the horizontal. Owing to this difference in

pressure, water will fill the drop leg until equilibrium is

established. This column of water furnishes the pres-

FIG. 30. DESIGN AND CONSTRUCTION OF ELECTRIC POWER
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sure by means of which the water is forced into the

boiler. Condensation takes place in the horizontal and
in the drop leg, and this causes a constant flow of steam
up the riser. This steam carries with it the water
which has accumulated in the separator, and thus main-
tains a constant discharge into the boiler.

The gravity return system is shown in Fig. 34. ' Its

principal parts consist of a receiver, a riser, a separa-

tor, a return pipe and a circulating pipe, placed as

shown in the figure. The water from the various drip

pipes accumulates in the receiver, which is under boiler

pressure. From the receiver the steam and water dis-

1. For information regarding this system the lecturer is in-

debted to Mr. W. A. Boyd.
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charge through the riser into the separator, which is

placed some distance above the water line of the boiler.

Here the water and steam are separated, the water return-

ing to the boiler by means oE gravity. The circulation

is set up by allowing a small amount of steam or air to

escape through the reducing valve shown in the circu-

lating pipe. This steam may be passed through a radi-

ator or into a heater, so that the loss of heat is very

small. With this "gravity return system" any number
of drips can lead into one receiver, from which the com-
bined accumulations can be carried to the separator by
one pipe, while in the "loop system" a separate loop

must be provided for each drain. Both systems are

free from moving parts and are simple and reliable in

operation if properly installed.

Pipe Covering.—It will always pay to cover the live-

steam piping of a power station thoroughly and com-
pletely, to avoid the loss of heat due to radiation and
convection. Currents of air circulating around the bare

pipe would cause a large loss by condensation and a con-

sequent drop in steam pressure. The most efficient

pipe covering will be that which will successfully pre-

vent radiation and at the same time protect the pipe

from the cooling effects of outside air currents.

There are many coverings upon the market, composed
of various materials,, such as asbestos, mineral wool,

magnesium carbonate, vegetable, paper and rag fibers,

wool and hair. These materials are prepared in two
distinctive forms for application to the pipe. The more
convenient form is that in which the materials are

molded into sections made to fit closely about the pipe.

For straight runs these sections become split cylinders,

but for valves and fittings special forms must be pre-

pared. The other form of covering is plastic and is

applied in the form of a cement or plaster.

In selecting a covering the probable life, the efficiency

and the first cost should be considered. Tests have
shown that those coverings composed of asbestos, wool

or felt are the best. Results of tests also show that

there does not exist a wide difference in efficiency be-

tween the different kinds of covering upon the market,

the difference between the best and the least efficient

covering being but 30 per cent.

Exhaust Piping.—Much of what has been said in

reference to construction details of the live-steam pipe

is also applicable to other piping in a power house. It is
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especially true of the exhaust piping, which should be

carefully supported and anchored, thoroughly drained
and ample in size. The expansion is considerably less

than for live steam, but it should be provided for, nev-
ertheless. The exhaust from each engine is led away in

as direct a manner as possible to a main and thence to

the atmosphere, if a non-condensing plant, and to the

condensers if a condensing plant. Easy bends should

be used in all cases to avoid back pressure on the en-

gine.

Exhaust piping is usually arranged under the floor

and suspended from the floor beams. In small sizes it

is constructed of wrought-iron with screwed flanges and
in larger sizes of cast-iron or riveted pipes. Galvanized
spiral riveted pipe is very largely used for the cheaper
class of work, especially for the vertical pipe to the roof.

For this purpose it answers very well, but where laid

horizontally it will spon rust out. For freedom from
corrosion and leakage cast-iron is superior to all others.

If it is used, however, flexible connections must be
made to the engines so as to allow for the expansion of

the inflexible cast-iron main.
Water Piping may be classed as hot-water and cold-

water pipe. The hot-water pipe carries the boiler feed-

water and the discharge from the condensers. The feed-

water piping, like the steam line, is under boiler pres-

sure, and the joints must be well made. It is also sub-
ject to expansion and vibration, and provision must be
made for both. It is very important that the feed line

be constructed so that if any part be defective its disuse

will cripple no other part. For this reason feed-water
headers are often run in duplicate and double connec-
tions made to each boiler. Such lines must be well sup-

plied with valves, so that the course of the water may
be changed in any desired direction. Each line must
be equipped with check valves at the boilers and, if

long, with one at each pump. Feed-water pumps are

arranged in duplicate with at least one spare one.

Often, in addition to these, the boilers are equipped
with injectors. Each feed- water line should be ar-

ranged so that the pumps may draw water from the city

mains or hot well or open heater and discharge the same,
as has already been indicated, through the heaters,

economizer and purifier into the boiler. The piping of

these auxiliaries should be arranged so that any one or

all of them can be cut out, allowing the feed-water to

be discharged directly into the boiler. This system of

connection is sometimes quite complicated, but it is neces-

sary that a line of pipe be so arranged that any part

may be completely cut out without disturbing the rest of

the line.

Of cold-water pipe lines there are quite a number
around any power station, such as water to journal bear-

ings, suction to pumps, water for washing down boiler-

room floor and wetting down ashes, injection and over-

flow piping to condensers. These names largely ex-

plain themselves. The injection pipes are often ar-

ranged in duplicate, so that in case one fails the other
line may be used. They are usually constructed of

flanged cast-iron pipe within the building, and if the

water flows by gravity to the power house bell and
spigot cast-iron pipe can be used without the building.

Easy bends should be used throughout and ample
sizes. A common vacuum pipe should be run connect-
ing with each conductor, so that any condenser may be
operated with any engine, the exhaust being connected
up in the same manner.

Oil and Other Piping

.

—Minor lines of piping in a
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power house which may be mentioned are boiler blow-
off piping, safety valve blow-off piping, gauge piping,

drainage pipes, heating pipes and oil piping.

The larger and more modern stations are now equipped
with complete systems for delivering oil to the cylinders
and bearingsof all theengines. These may be divided into

gravity and pressure systems. In a gravity system the

oil is pumped from a tank in the basement to a tank

overhead, from which it runs by gravity to the various

lubricators on the engine. Such piping around the en-

gine must be ornamental in character and very well

done or else it will present a bad appearance. It is

usually made of nickel-plated iron piping and fittings,

using bends instead of elbows wherever practicable.

Brass piping should not be used on account of corrosion

and the consequent stoppage of the pipes. The pressure
system of supplying oil is the same, with the exception
that air pressure is used to force the oil through the

pipes instead of gravity. In both systems a series of

drain pipes carries the excess of oil back to an oil filter

and purifier located in the basement, from which it is

pumped back and used over again.

In stations located in places where coal cannot be con-
veniently handled and oil is burned under the boilers, a

complete system of pipes is necessary to supply this oil.

Large storage tanks are located at some point accessible

to the street, and into these the oil is delivered by
wagons or from tank cars. From these tanks the oil is

pumped to pressure tanks located in the boiler room,
and thence piped to each boiler. The fuel oil is intro-

duced in a small jet, in the middle of a steam jet, by
means of which it is separated into finely divided parti-
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cles—the best possible condition for producing a flame

of intense heat.

[In the next succeeding lecture the "Connections
Between Engines and Generators" are taken up.]

The company backing the Lyons & Sodus Bay (N. Y.)

electric railroad has applied to the trustees of Lyons for

consent to construct and operate a surface railway upon
Geneva, Phelps, Broad and Water streets. It is possi-

ble that a combination will be effected with the Fall

Brook Railroad company for the hauling of coal, it be-

ing the intention of the projectors to so construct the

roadbed that steam trains may be successfully operated

thereon. The incorporators are George W. Knowles,
William S Gavitt, Daniel Moran, James W. Putnam,
W. H. Baltzel, F. W. Chamberlain, H. F. Zimmerlein,
Richard F. Forgham, A. L. Hoffman, O. F. Thomas,

J. F. Guenthner, W. H. Egan, George Rankert, G. W.
Hattler, Charles T. Ennis, B. Hammond, E. W. Hamm,
S. C. Redgrove, V. R. Howell, M. C. Taylor, W. Van
Camp, George H. Baltzel, C. R. Sherwood and J. S.

Jordan.

Messrs. Insull and McDonald to Manu-
facture Incandescent Lamps.

Negotiations have been pending for the purchase of

the incandescent lamp patents, factory and equipment

of the Adams-Bagnall Electric company of Cleveland

by Samuel Insull of the Chicago Edison company and
R. T. McDonald of the Fort Wayne Electric corpora-

tion, and it is now announced that the deal has been

practically settled, although actual transfer of the prop-

erty has not yet been made. Details of management
and the policy of the new owners of the plant will not be

made public until the sale has been consummated. It

may be stated, however, that the new concern will be

controlled absolutely by Messrs. Insull and McDonald,

and that the business will be carried on after they as-

sume possession upon a much larger scale than hereto-

fore.

This action on the part of Messrs. Insull and McDon-
ald indicates that the incandescent lamp trust has not

secured absolute control of this field. It is accepted as

evidence of this fact that men of experience and dis-

cernment see an opportunity for the development of a

large business where a satisfactory lamp can be supplied

at a reasonable figure. Messrs. Insull and McDonald
have had many years' experience in the electrical busi-

ness and they are thoroughly familiar with the trade.

That their action in entering the lamp business at this

time has not been taken without mature consideration

goes without saying among those acquainted with the

business methods of these gentlemen.

Proposed Reduction in Street Railway
Fare.

The movement for a reduced rate of street railway

fare seems to be extending and gaining followers of influ-

FIG. 34. DESIGN AND CONSTRUCTION OF ELECTRIC POWER
PLANTS.—GRAVITY RETURN SYSTEM.

ence and ability. An arrangement has been made by

which the efforts of several cities will be united, with the

view of eventually making the question of national in-

terest. A dispatch from Cleveland says:

Mayor McKinon has received a communication from
Boston asking the co-operation of Cleveland in collect-

ing facts and figures on the three-cent car fare move-
ment. In Boston the movement is being conducted by
a citizens' committee, of which Robert Treat Paine, Jr.,

is president, William L. Rutan treasurer, and Charles
M. Cox secretary. Among the vice-presidents are Dr.
Edward Everett Hale, Thomas Wentworth Higginson,
Robert Treat Paine, Sr., and Josiah Quincy. There are

committees on publication, on public meetings, and on
petitions, and the movement, in every respect, is being
very effectively and systematically conducted. The ap-
peal of Boston to Cleveland to strike hands with her

in this matter is only the first step toward a union of

all the great cities of the country in the cause of lower
street car fares, so that in the end the movement will

become national in its scope and character. From now
on Cleveland and Boston will act in close unison in the

work, and a constant correspondence will be kept up
between them. The formation of a citizens' committee
in Cleveland of the same character as that in Boston is

probable.

The following dispatch from Cincinnati will be of un-

usual interest at this time on account of the movement:

The Main street electric line, running cars to the Zoo
and operating the Mount Auburn incline, made a move
in the way of cheaper street car fares on May Sth which
promises a revolution. The line will charge only three

cents fare between five and seven o'clock a. m. and five

and seven o'clock p. m. The road is the only one in the

city not owned by the Consolidated company.

In Chicago the advocates of similar action have met

several reverses, but they are persisting in their efforts

and they are greatly encouraged by their recent victory

in connection with the Humphrey bills.
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When the independent telephone companies de-

termine upon a line of action to be followed in fighting

the Bell interests, it is anticipated that the old company

will find that its former efforts in patent litigation were

but child's play as compared with the more serious oc-

cupation of righting a combined and powerful organiza-

tion of vigorous enterprises. The meeting of independent

telephone exchanges called for next week to formulate

plans should be productive of good results.

Attention is directed to the plans of the American

Institute of Electrical Engineers, which will hold its

general meeting this year at the home of the late Moses

G. Earmer. It is the purpose of the organization to

honor the memory of this pioneer who did so much to

promote electrical interests. This is certainly a praise-

worthy object and should receive the earnest support of

every member of the organization. The institute owes

a debt of gratitude to the memory of Prof. Farmer be-

cause of his valuable aid in its early days. This meet-

ing will afford the organization an excellent opportunity

to show its appreciation

.

We extend to our Canadian friends congratulations

upon the prospect of an interesting and profitable meet-

ing of their electrical association at Niagara Falls next

month. They have shown commendable enterprise and

zeal in promoting the interests of their organization, and

their loyalty to it is now beginning to bear good fruit.

The association is growing constantly, we are informed,

and its influence is increasing at a much greater rate

than its membership. It appears to be a conservative

body of business men and engineers devoted to the elec-

trical industry, and its record indicates that it is deserv-

ing of the respect and esteem in which it is held by the

public at large. As long as it continues on these lines it

is assured of success.

The origin of the ordinance introduced into the Chi-

cago City Council looking to the purchase of the street

railways of Chicago by the city makes it impossible that

this measure be seriously considered. To say nothing

of the pecuniary and constitutional objections, the city

government has yet to demonstrate its ability to run

a street railroad, and with the advocacy of the plan en-

trusted to the men supporting the present measure, it

is not to be presumed that any rational being would

support the movement. There are grave doubts

whether the affairs of any single department now in

control of political bosses would bear comparison with

the business of any private concern of good reputation

as to success in management.

Street railway men will be interested in the announce-

ment that P. F. Sullivan of Lowell, Mass., has con-

sented to prepare a paper upon "Municipal Ownership"

for the Niagara Falls meeting of the American Street

Railway association. Mr. Sullivan has made a careful

study of this subject in European cities, as well as in this

country, and he is familiar with the conditions that pre-

vail here and abroad. His pamphlet, entitled "Com-
parison of Street Railway Conditions and Methods in

Europe and the United States," is unquestionably the

strongest argument that has' yet been made for the

owners of these properties, and .those who have read

the document will feel that the subject of "Municipal

Ownership" could not have been delegated to better

hands.

When corporations enjoying valuable franchises from

cities appreciate the privileges they have been granted

and show it by treating the public with civility and

furnishing adequate service, they will merit a continu-

ance of public favor, but they cannot hope to disregard

the rights of the public and constantly displease their

patrons without incurring hostility. Every corporation

of this class, whether operating street railways, electric

lighting plants or similar enterprise, finds itself at some

time obliged to ask additional favors, no matter how
well it maybe established. It is at such times that pub-

lic opinion asserts itself, and, as in the case of the Hum-
phrey bills just defeated in the Illinois Legislature, the

people visit their displeasure for offenses long since com-

mitted. The short-sighted policy that governed the

Chicago street railway companies for many years is now
bearing fruit, and if the value of these properties depre-

ciate because of the failure to secure the desired legisla-

tion, the corporations themselves, as we have pointed

out, are alone to blame.

"Can the operation of a street railway car, painted a

conspicuously bright and attractive color, along a pub-

lic street, causing fright to a horse, with injury result-

ing therefrom, constitute negligence on the part of the

street railway company, and render it answerable for in-

juries resulting from such cause?"

Strange though it may appear and unusual as the pro-

ceeding must be admitted to be, this question is pro-

pounded by the Court of Errors and Appeals of New
Jersey in the course of its review of an action against

the Consolidated Traction company, without any at-

tempt whatever to present a solution of the problem.

Whatever the technical determination of the question

may be, it seems that calm judgment would dictate a

course on the part of the street railway company that

would prevent the recurrence of such an accident. It

is desirable from every viewpoint that the street cars in

all cities shall be kept clean and attractive, and to do

this it is necessary that they shall be brightly painted,

but it is not desirable that the color adopted shall be of

such a startling character as to frighten horses. A
standard dictated by common sense would be acceptable

alike to the street railway companies of the country and

the communities which they serve.

The news that comes from Ottawa, Ont., to the effect

that a bill of much importance to the Canadian Power

company has been reported adversely is interesting,

inasmuch as the Ontario government has only re-

cently submitted to the Court of Appeals several ques-

tions relating to the rights of the Canadian Power

company and the Canadian Niagara Power company.

The position of both of these corporations was clearly

stated in the Western Electrician of May Sth. Each

feels that it has power rights in Victoria Park at Niag-

ara Falls, on the Canadian side, and one claims ex-

clusive privileges. Whatever rights the Canadian Power

company has were granted by the Dominion govern-

ment, while the franchise held by the Canadian Niagara

Power company was approved by the Ontario govern-

ment, which has full control of Victoria Park. It is

most significant, it would appear, that on behalf of the

attorney-general of Ontario, W. Irving of Toronto ap- -

peared at Ottawa and opposed the Canadian Power

company's bill before the standing committee on mis-

cellaneous private bills. The bill proposes to empower

the company to cut a canal through Victoria Park to

obtain 15,000 horse power. It asks that the work be

declared one for the general benefit of Canada. Mr.

Irving took the position that it was a purely provincia

matter. Several changes were made in the bill, practi-

cally obliterating the main allegations in the preamble

clause, and, finally, the bill was reported adversely.

"How and What to Study," is the subject of a very

interesting and instructive paper by Prof. Charles H.

Benjamin, addressed to young mechanics who have am-

bition to improve their condition and make their services

more valuable by reason of their increased knowledge.

He contends, first of all, that it pays the mechanic to

study if he direct his efforts in the right direction. A
true understanding of the principles of mechanics and

machine design, it is pointed out, will make a workman

more independent and worth more to his employers in

dollars and cents, a fact they will not be slow to recog-

; nize. Attendance upon a regular course in evening

school is advisable where practicable, otherwise home
study must be adopted. With a common school knowl-

edge of arithmetic it is believed that a short course in

elementary mechanism, followed by the study of algebra,

elementary geometry and plane trigonometry, will enable

a seeker after knowledge to get a fair start, and, it is be-

lieved, he can then pursue his study of mechanics and

mathemathics together, making one illustrate the other.

Then the application of the knowledge thus gained to

the work in which he is engaged during the day will

confirm and stimulate the student's interest in his books.

He is advised to look about him in the shop and see

what he can find of levers and cranks, gears and cams,

to illustrate the principles laid down in the books. If he

sees a movement that interests him he is directed to find

it in the text-book, or at least something like it. At

first it is anticipated that he may find it dull work, but

as he begins to get a glimmering of what it is all about

he will get new courage and interest, and after that the

road will grow easier every day. When he has mastered

the mechanism and the mathematics which that implies

he will have made a good start on the high-road to a

mechanical education. Drawing is, of course, a valu- -

able feature of mechanical training, but, as the writer

remarks, "it is of little use to be able to make a nice

drawing unless you know what to draw and why." The
motive for this study may be summed up as follows:

There are many things in machinery which the be-

ginner does not understand, although he wishes to be

familiar with them. Mechanism and applied mechanics

tell the reason of these things. Mathematics is simply

a convenient tool with which to work the problems.

Drawing is another convenient tool as an aid in express-

ing to others the ideas which we wish to convey.

But in all cases the problems and the ideas come from

every-day work, and success will depend upon the close

connection which the student keeps at all times between

his acquired knowledge and his practical work.- Such a

course as that outlined by Prof. Benjamin requires con-

stant application and considerable hard work, but there

can be no doubt that the knowledge acquired will amply

justify the labor and study devoted to it, and that it will

enhance the value of the services of the student corre-

spondingly.
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T-arge Electro-magnet for Eye Surgery.

One useful application of the electro-magnet is in

locating or extracting particles of iron or steel lodged in

the eye. The simplicity and utility of this plan are

obvious, and it is found to be of real value to surgeons.

The illustration shows the apparatus installed in one of

the operating rooms of the New York Eye and Ear In-

firmary to take advantage of the attractive power of the

electro-magnet. The soft iron core of the large magnet

here used is about two feet long and three inches in

diameter, pointed at each end, as shown. The winding

is disposed on spools in the manner indicated in the

picture and is supplied with current from the house

mains. The whole magnet rests on a stand and is ar-

ranged to turn easily at the touch of a hand. The prac-

tical value of the magnetic appliances is described in

the Illustrated American, from which the picture is

reproduced, by George B. Waldron:

Suppose, as often happens, a worker in iron or steel

is struck in the eye by a fine splinter of metal from a

machine. The intense pain which follows is as nothing

in comparison with the imminent danger of losing the

eye. The case requires the attention of the most skill-

ful specialist. So the sufferer is taken at once to the

hospital.

The first thing to do is to locate the piece of metal.

all points in their territory to Niagara Falls and return

for delegates to the twentieth convention of the National

Electric Light association, to be held at Niagara Falls,

beginning June Sth and lasting three days. In pur-

chasing tickets members are instructed to ask for a cer-

tificate, which will entitle the purchaser to be returned

at one-third the regular fare.

The arrangement for a special train from New York

has been a somewhat perplexing question, owing to the

desire that members should enjoy the best possible

service at the lowest possible rate. After long and con-

tinuous negotiations, a most satisfactory arrangement

has been made with the West Shore Railroad company
to run a special train of vestibuled parlor, library and

dining cars, leaving New York at the foot of Forty-sec-

ond street, North River, at 10:15 A - M -. and the foot of

Franklin street 10 a. m., Monday, June 7th. Tickets to

return will be accepted upon the West Shore Railroad

or New York Central & Hudson River railroad, thus

enabling the delegates who t ike this train to enjoy the

view of both sides of the river if they so desire. The
daylight run was decided upon owing to an almost unan-

imous request on the part of members, on account of the

large number of ladies who propose attending the meet-

ing. Tickets and parlor car accommodation can be had

LARGE ELECTRO-MAGNET FOR EVE SURGERY.

The instrument used is a small needle highly magnetized

with electricity. If the splinter is on the surface of the

eye it will cling to this needle and can be easily removed.
But it may have been hurled with such force as to

have become imbedded in the eye itself. The white

portion of the eye which surrounds the iris or colored

ring is composed of tough muscles, which can be pene-

trated with only the greatest difficulty. If the iron or

steel particle becomes imbedded in this muscular tissue

it will not yield to the magnetic needle.

Now comes the use of the large magnet. This instru-

ment has a drawing force of 16 pounds. As the eye of

the patient is pressed toward its point the subtle mag-
netic power begins to draw upon the splinter. The
metal, struggling for release, bulges the eye from the

socket. If not too deeply imbedded the splinter will

yield to the force and, leaving the eye, become attached

to the point of the magnet.
But, as only too often occurs, the metal may strike

with such force as to perforate the coating and drop
down into the cavity of the eyeball. Especially is this

the case when it passes through the iris or the pupil.

One instance was mentioned by the attendants at the

hospital of a splinter which passed entirely through the

eye and lodged in the coating on the other side of the

ball.

Applied to the eye, the big magnet will reveal with

accuracy to the skilled sight of the physician the posi-

tion of the troublesome particle. Knowing this, he can
remove it by an operation. Only in the most desperate

cases need loss of sight follow.

by applying to C. O. Baker, Jr., 136 Liberty street,

New York, master of transportation.

National Electric Light Association.

The Trunk Line association, the New England Pas-

senger association, the Central Passenger association

and the Southern Passenger association have made a

rate of a fare and one-third, on the certificate plan, from

Canadian Electrical Association.

Unusual preparations are being made for the annual

meeting of the Canadian Electrical association at Niag-

ara Falls, Ont., June 2d. The convention will last three

days, and the visitors will be entertained by the local in-

terests. The list of papers to be presented includes the

following;

"Day Loads for Central Stations and How to Increase
Them,"

J. A. Kammerer, Toronto.
"Submarine Cables—Dealing More Especially with

the Actual Experience in Cable Laying and Mainte-
nance in This Country," D. H. Keeley, Ottawa.

"Determination of the Heating Power and Steam-
producing Value of Coal from a Preliminary Examina-
tion," William Thompson, Montreal.

"Water-driven Plants," John Murphy, Ottawa.
"The Commercial Aspect of Electric Railways,"

C.E. A. Carr, London, Ont.
"Accumulators: Their Application to Central Station

Lighting and Power," W. A. Johnson, Toronto.
"Why Some Lighting Plants Do Not Pay," F. C.

Armstrong, Toronto.
"Steam End of an Electric Plant," A. M. "Wickens,

Toronto.

By special invitation of the management of the Buffalo

& Niagara Fall Electric Railway company, there will be

an excursion on Wednesday evening by specialelectric

cars from Niagara Falls, N. Y., to Buffalo, where a visit

of inspection to the Buffalo railway power house will be

the special feature. On Thursday evening the annual

banquet at the Dufferin Cafe will be held. The last day

will be devoted entirely to social features. The follow-

ing programme is announced:

9 a. m.—Special car will leave Hotel Lafayette for a
trip over the Niagara Falls Park & River railway to
Queenston.

_ 9:45 a. m.—Cross Niagara River by Niagara Naviga-
tion company's steamer to Lewiston, N. Y.

10 a. m,—Leave Lewiston by special cars on the cele-
brated Gorge electric railway, reaching Niagara Falls
at 10:45.

ir a. m.—Visit of inspection to hydraulic power
house.

11:30 a. m.—Descend by incline railway and take
steamer Maid of the Mist for a trip to the foot of the
cataract, landing on Canadian side.

1:30 p. m.—Cross suspension bridge.
2 p. m.—Inspection of the power house and works of

the Cataract Construction company.
3. p. m.—Visits to various electro-chemical works.

American Street Railway Association.
A special announcement, dealing principally with the

supply men's interest in the American Street Railway
association, has been issued by Secretary Penington.

The exhibits form such an important part of the gather-

ings, it is explained, that the executive committee, in

making arrangements for the meeting, has been mind-
ful of these wide-awake allies of the organization and
zealous in providing for their convenience and accommo-
dation. An executive session at Niagara Falls decided
that a commodious hall be erected in the center of the city

and very near all the hotels. The steam railroad tracks

are now within 200 feet of the building, and the commit-
tee secured an agreement to have these tracks extended
directly to the building, thus saving to the exhibitors all

charges for cartage. A side-track will be laid in front

of the hall for cars, sweepers, etc.

As the convention will be held on the second floor of

the exhibition hall and all stairways lead up from the

inside, the attention of all delegates and visitors will be
called to the exhibits. The entire hall is to be lighted

and heated during the entire presence of the exhibits.

Written agreements have been secured that all the

hotels will be kept open and rooms can be had at rates

varying from $1.50 to $4.50 per day.

The income from the sale of space will go to the

American Street Railway association. The executive
committee of the association has fixed the price at 10

cents per square foot, and ruled that no space of less

than 100 square feet will be assigned, but applicants

may have as many multiples of this quantity as they
may wish, all in one body. Payment for space should
be made to T. C. Penington, 2020 State street, Chicago,
on or before October 1, 1897. Application for space
should be made to H. W. Beardsley, chairman commit-
tee on exhibits, Niagara Falls, New York. Space must
be applied for by September 1st. Assignments will be
made as promptly as possible after that date and exhibi-

tors notified of their location. Exhibits of like character
will be grouped together, and space will be assigned in

the order of application.

It is earnestly requested that all exhibits shall be in

place and all work finished by Monday evening, October
18th, which is the evening prior to the opening of the

convention. Possession of the hall can be had on Mon-
day, October nth, thus giving ample time for prepara-
tion. Watchmen will be in charge of the premises so

that exhibits will be safe.

If the supply-men so desire, and will designate one of

their own number who will be willing to go to Niagara
Falls at some short time previous to the meeting, and
whose necessary expenses they will defray, the execu-

tive committee will invest him with the requisite author-

ity to supervise the reception and placing of displays.

He can arrange with local carpenters, lumbermen, etc.,

to the effect that there may be no unfair charges for

services or material that may be necessary in arranging

exhibits.

The correspondent for the Western Electrician at

Niagara Falls sends the following details concerning the

arrangements for the meeting: "The Chamber of Com :

merce of Niagara Falls has finally made what are very
likely to prove very satisfactory arrangements for a con-
vention hall. Instead of erecting a temporary structure it

has purchased the former armory of the Forty-second

Separate Company from the Niagara county Board of

Supervisors, and will add to it as demand makes neces-

sary. This building is located on Walnut avenue within

two minutes' walk of the Niagara Falls & Suspension

Bridge street railway line and within less than ro min-
utes' ride from any hotel in the city. Its location is on
the highest land in Niagara county, and about midway
between the two business sections of the city. Its pres-
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ent dimensions are gg by 132 feet and to this will be

added at once an addition sufficiently large to make the

building square, or 132 by 132 feet. The front of the

building is two stories high, and on the second floor the

building will be remodeled in order to make a conven-

tion hall capable of holding and seating 300 people. It

is intended that for the convention of the American Street

Railway association in October next the entire ground

floor shall be given up for exhibition purposes. In

order to provide ready facilities for the transfer of ship-

ments to and from the railroads centering at the Fails,

it is proposed to make temporary connections with the

Erie road, while shipments arriving over the New York

Central will be transferred over the Niagara Falls &
Suspension Bridge street railway at night after the

regular travel has ceased. For this purpose a branch

of the trolley line will be extended to the doors of the

convention hall. At present the building is steam

heated, and there is little doubt that all will be well

pleased with the condition of affairs during the conven-

tion. The building is in a fine state of preservation,

and far superior to the convention halls of many larger

cities. The city was enabled to purchase it only from the

fact that the state bad built the militia company a new

brick armory. The sides of the exhibit room are 16

feet high, from which point the trussed, open timbered

roof springs. The rooms are all well lighted and there

is a commodious basement."

shown at work. The trestle on which the sluice is sup-

ported is shown in Fig. 1, while Fig. 2 shows a general

view of the plant and its surroundings. The pipe line

through which water is carried to the power house may

be seen on the side of the hill.

It is said that very satisfactory results have been ob-

tained, and that by means of this process gold to the

amount of more than $500,000 has been recovered dur-

ing the past year. This success has warranted the pur-

water, but that of the receiving operator was made out
with the aid of a magnifying glass to be Tb. This is an
uncommon signature, and there is an operator in the

main office who uses it. This narrowed the field some-
what, but the work was prolonged because of the im-
pression gained, from some of the other papers found
upon the body, that St. Louis was one of the points con-
cerned. The check of the receiving operator was ille-

gible, because part of it had been torn off, but the writ-

ing that remained was found to be the first part of the

letter F. After nearly 24 hours' work, and the examina-

Electricity in'Dredging for Gold.

Ah interesting installation is in operation at Grass-

hopper Creek, Bannock, Mont., in which an electrically

operated gold dredging machine is employed. This dis-

trict was formerly noted throughout the country for its

output in the early days of placer mining in Montana.

The dredge is said to be the first of its kind operated by

electricity. Work on the present plant was begun in

1S95 and the system has been in satisfactory working

order some time, it is claimed.

Water was brought from a river 60 miles away,

through a line of pipe which terminates in the vicinity of

the dredge. Here it drives a turbine of 200 horse power

capacity direct-connected to a General Electric com-

pany's generator. The current is carried to the dredge,

where it is. used to drive two motors, each of 70

horse power. The power of the first is used for pump-

ing and flushing and for clearing the gravel from the

gold. That of the second is used to hoist the dredg-

ELECTRICITV IN DREDGING FOR GOLD.

chase of another dredge similarly equipped by the Gen-

eral Electric company.

Identification Through Telegraph Blank.

An idea of the thorough and systematic methods em-

ployed by the large telegraph companies in filing and

recording all messages entrusted to them for transmis-

sion and delivery may be gained from the experience of

the New York police in tracing, by means of a scrap

of telegraph blank found on the body of the Central

Park suicide last week, the unfortunate woman's move-

ments immediately before her rash act, and disclosing

the motive of her deed. The story, as told by the Sun,

is as follows:

The clue which led to the identification of the suicide

was the little scrap of a Postal telegram blank which was

FIG. 2. ELECTRICITY IN

ing buckets, which are set on an endless chain. The
balance of the capacity of the generator is used for light-

ing the dredge and the shore. Each bucket has a capacity

of about one bushel, and as it reaches the top it dumps
its contents into a hopper, whence it is raised 25 feet

and dumped into a sluice, where it is washed. The
sluices are charged with quicksilver to retain the gold,

and the debris is carried away by the strong flow

of water furnished by the pump mentioned. In the

accompanying illustrations, which are reproduced from

the Engineering and Mining Journal, the dredge is

DREDGING FOR GOLD.

found upon her person carefully wrapped about a single
violet. The only marks upon the paper were the num-
ber 59 and the check letters of the sending and receiving
operators. When Superintendent Bradley of the Postal
Telegraph-cable company received the scrap from Cor-
oner Hoeber, he immediately set seven men to work to

trace the telegram. Almost any large office, including
several branch offices in this city and Brooklyn, trans-
mits as many as 59 messages every day; so the number
was of little use for tracing purposes until the sending
and receiving offices should have been determined. The
men, therefore, went to work first upon the check
marks. These were much faded by the action of the

tion of hundreds of telegrams numbered 59, one was
found sent by Tb to Fu, a receiving operator in Brook-
lyn. This was addressed to Mrs. Ethel Marie Reis, 42
Columbia Heights. Mr. Bradley thought it likely that

this was the missing message. He went to Coroner
Hoeber's office and told him what had been done. The
rules of the telegraph company prohibit the publication

of any telegram sent over its lines, so Mr. Bradley re-

fused to give a copy to Coroner Hoeber. He also de-

clined to divulge the name of the sender. He gave the

coroner a sheet of paper on which was written simply
Mrs. Reis' name and address, and he exacted a promise
that the coroner would not reveal even this unless the

suicide should be identified as Mrs. Reis. Coroner
Hoeber sent a detective to the address, and when he
had made reasonably sure that the identification was
correct the name and address were made public.

Bellevue Electric Light Plant.

Reports have been received from Z. G. Houch, city

electrician of Bellevue, Iowa, representing the city

lighting plant to be in flourishing condition. This does

not agree with the statements of others who claim to be

familiar with the affairs of the city lighting plant. Mr.

Houch says:

We have a 1,000 light outfit, and it is surprising, in a

town of this population, the way in which residents

are taking lights. One inducement is Si per 1,000 lamp-
hours. We are running at full capacity, and there is

every indication that, bids will soon be considered for

the erection of an 80 horse power boiler and engine,

and a 50 light arc dynamo.
The plant is being run in connection with the water-

works and since the first of the year has been run all

night.

Mr. Houch submits the report for December, in

which he claims that the street lighting costs the city

nothing and that there is actually a gain of §78.79/ Ac-

cording to the same statement, the plant comprises one

Fort Wayne 1,000 light alternator, 12 1,200-candle

power arc lamps and 49 32-candle power incandescent

lamps for street lighting. There are also 526 16-candle

power lamps in commercial houses and 230 16-candle

power lamps placed in residences. The commercial

lights are being supplied at 60 cents per light per month.

Those having meters pay one-half cent per lamp-hour

for 16 candle power lamps. The official statement of

expenses and receipts is given as follows: Five hundred

and twenty six commercial lights at 60 cents. $315-60;

meter collections, $61.72; total receipts, $377.32. Total

operating expenses, $298.53; net earningsof plant, $7,879.

The following statement is made by a gentleman who
claims to have examined the conditions that obtain in

Bellevue:

Coal is worth $2.65 per ton in the bin at the power
station, and the consumption of the city plant is 10 tons

per month Besides this, it burns 30 cords of wood each
month, which costs $3 per cord. Labor costs the city

$85 per month. The city's investment in the lighting

plant amounts to about $8,000, from which you can
easily calculate the amount to count on for depreciation,

interest, insurance, etc., at the usual rates. The income
from the plant does not exceed $200 per month, and the
charge which the city makes against itself on its books
for street lighting (12 arc and 50 incandescent lamps of

32 candle power) is $75. You can therefore easily see
that the plant is not in a very flourishing condition.
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Telephone Situation.

The decision of the Supreme Court of the United

States on the Berliner patent in the government suit

against the American Bell Telephone company has not

yet been printed, and as the court ordered that no steno-

graphic report of Justice Brewer's statement be made,

it will be necessary to await the official publication of

the decision and opinion to get further information of

the grounds upon which the decision was based.

The anti-Bell interests, however, are preparing to

fight any attempt to sustain the Berliner patent upon

its merits, and they are also taking steps to inform all

who may be interested in opposition companies, whether

as manufacturers or owners of exchanges, of the effect

of the Berliner decision and the telephone situation to-

day. It is pointed out that the Berliner patent is in no

way declared valid, but on the contrary the declaration

is that infringers may question its validity. The court

has even declined to decide the question as to whether

or not the 18S0 patent for the identical matter used as

a receiver, instead of a transmitter, anticipates this

patent. It will be remembered that Judge Carpenter,

in the Circuit Court, held that the 18S0 patent did an-

ticipate the patent in suit, and this latter patent was

therefore invalid under the ruling of Miller vs. Eagle

Manufacturing company (151 U. S., 186). The United

States Circuit Court of Appeals (68 Fed. Rep., 542)

held that this was a question open to an infringer and was

therefore not a ground for the cancellation of the patent

by a suit in equity. The effect of the Supreme Court

decision is to affirm this view. Therefore, all the ques-

tions which were discussed in the Berliner case are

still open with the exception of the question of fraudu-

lent delay in the Patent Office. These include:

First—The contention that the application as filed

June 4, 1S77, did not describe the constant contact trans-

mitter covered by the patent as issued.

Second—Irregularities of procedure in the Patent

Office, aside from questions of delay.

Third—The anticipation of the Berliner patent by

Alexander Graham Bell in his patent of March 7, 1876,

which patent disclosed and described the process and

apparatus of the Berliner patent.

Fourth—The contention that the Berliner patent of

November 2, 1880, is for the same invention as the pat-

ent in suit.

Fifth—The fact not discussed in the government suit,

or in any way alluded to, but known to all who are well

informed in the telephone art, that Berliner was antici-

pated by the work of Thomas A. Edison.

Sixth—The relation of foreign patents to the Berliner

patent.

The judicial utterances upon these questions consist

of Judge Carpenter's decision that the Berliner patent is

void, because of the patent of November 2, 18S0, and the

decision of the board of examiners that new matter was

inserted in the patent as issued which was not embraced

in the original application.

Even should the patent be finally sustained, there is

the great question as to whether any particular form of

transmitter which may at present be used would in-

fringe the Berliner patent. Berliner himself, in his

patent, disclaims the broad invention of varying the re-

sistance of an electric circuit in a manner to correspond

to the variation of the sound waves. Eminent authori-

ties have considered that good transmitters at present in

use do not infringe the Berliner patent. Without doubt

other transmitters capable of producing good commer-
cial results will be devised if required by necessity,

which will in no wise infringe the claims of the Berliner

patent.

Telephone News from the Northwest.
[From the Minneapolis correspondent of the Western Elec-

trician. 1

A. T. Presson, who is putting in a telephone. system

at Hudson, Wis., is taking steps to secure connection

and possibly an exchange in New Richmond and Cylon.

The Dakota Central Telephone company of Aberdeen,

S. D., is preparing to extend a line from Groton to Or-

tonville, Minn.

The Mutual Telephone company of Des Moines, Iowa,

expects to have 500 instruments working by June 1st.

The Union Electric Telephone company will extend a

line from Zurabrota, Minn., to Red Wing, Minn., soon.

T. F. Robinson contemplates putting in a telephone

exchange at Marshall, Minn.

The decision in the Berliner patent case has not dis-

mayed the Mississippi Valley Telephone company in its

application for a franchise in Minneapolis. Its repre-

sentative said that the company would look after the pat-

ent part if the council would furnish the franchise.

E. H. Martin, president of the Iowa Telephone asso-

ciation, said in connection with the Berliner patent

decision that it would have no effect on the independent

companies of the state. The object of the association

of which he is president is to fight the Bell interests and

to protect its own unitedly.

The Iowa Telephone company's headquarters are to be

removed to Das Moines, Iowa, from Davenport at once.

Important additions to the toll lines have been decided

upon also.

The Clearfield & Mount Ayr Telephone company is

stringing a wire between Murray and Lorimore.

The Spokane & British Columbia Telephone & Tele-

graph company expects to have telephone connection

between Spokane, Wash., and Rossland, B. C. ,
.by

June 1st.

The Fountain City Telephone company of Fountain

City, Wis., is expanding its system into an exchange

with about 30 subscribers.

A telephone line is being built from Marshfield, Wis.,

to Rozellville.

Sioux City, Iowa, will have long-distance connection

by the American Telephone & Telegraph company's

system with Minneapolis and St. Paul in two months

and with the principal eastern cities by August. The
company's line to Chicago from Minneapolis has been

begun and will be pushed.

Independent Telephone Exchanges to
Organize.

A movement is on foot to organize the independent

telephone exchanges of the country to oppose the Amer-

ican Bell Telephone company in any action begun by

that corporation to sustain the Berliner patent on its

merits. A meeting has been called for May 27th, 28th

and 29th, by the Western Telephone Construction com-

pany of Chicago, to which all independent exchanges

are invited to send representatives for the purpose of

considering measures offensive and defensive.

Bell Company Sued.
The Western Telephone Construction company seems

to have determined on turning the tables on its old

enemy, the American Bell Telephone company, and it

has accordingly assumed an aggressive attitude. It has

filed bills against the American Bell Telephone com-

pany, the Western Electric and other companies whose

interests are allied with those of the Bell company,

alleging infringement of a patent for a telephone re-

ceiver to J.
E. Keelyn, No. 581,350, owned by theWest-

.

em Telephone Construction company. The progress of

this suit will be watched with interest.

COMMUNICATIONS.

Supreme Court Decision a Victory for
the People.

To the Editor of the Western Electrician:
My personal opinion having been asked upon the

recent decision of the Supreme Court in the Berliner
patent case, I beg to state that I consider it a victory for

the people and a defeat for the Bell company. There
were four points of contention, any of which might have
been a defeat for the Bell company, and only three of

which could have been considered a victory for the Bell

company in case of favorable action. Upon these three

points the Bell attorneys fought with all their vigor

against adjudication, indicating their absolute fear of the

result. If they had had confidence in it, they would
have sought an adjudication upon all of them. If they

had had confidence in any one of them, they would have
endeavored to take advantage of it by getting a favorable

decision. Their whole effort was to prevent a decision

upon any other point than that of alleging fraud

upon their part in delaying the issue of the patent.

They gained upon this point, but lost upon the three

others, for there is hardly a doubt that they could have
had an adjudication by the Court of Appeals upon the

other points, if they had not fought it so severely.

Therefore, their fears are substantiated by facts, and
taken, all in all, the farcical litigation between the Bell

people and the government is in fact a victory for the

people. J. E. Keelyn.
Chicago, May 17, 1897.

The Berliner Patent and Bell Royalties.

lo Uie Editor of the Western Electrician:
While the public is very generally interested, and in

certain quarters much exercised, over the recent Su-
preme Court decision on the Berliner patent of 1891, I

note little, if any, comment relating to its most promi-
nent phase. The question is not what will be done in

the way of legal action against companies which are

manufacturing and selling battery transmitters, but its

incalculable value to" the American Bell Telephone com-
pany in the matter of royalties. It is quite evident
that an adverse decision must have interfered with the
collection of royalties, and from the recent report show-
ing nearly Soo.ooo telephones in operation in this coun-
try, it is not difficult to figure out a tremendous loss in
revenues to the American Bell company's stockholders,
not only in actual receipts, but a depression in some
part of the value of Bell telephone capital stock. In view
of this fact, I doubt very much if the Bell comp3ny will
ever force an issue, if it can be avoided, in a further de-
cision on the Berliner patent in any suit based on merit;
the company has too much at stake and can ill afford to
lose the advantage it has gained through the decision of
the Supreme Court just rendered, which is therefore of
great value to the American Bell Telepone company,
regardless of competitive conditions.

J. J. Nate.
Madison, Wis., May 14, 1897.

Berliner Decision a Victory for Inde-
pendent Companies.

To the Editor of the .Western Electrician:
In response to your inquiry as to the effect of the

Berliner decision on our business and the public gener-
ally, it may be said that for our part we are jubilant
over this decision, and we consider it a signal victory
for the opposition companies for the following reasons,
which certainly appeal to common sense, viz.:

The Supreme Court refused to consider the question
of validity of the patents in view of the 1880 Berliner
patent and other defenses, thus compelling the Bell
company to settle the vital questions relating to antici-
pation by a protracted infringement suit which cannot
be settled for many years. The only court (the United
States Circuit Court presided over by Judge Carpenter
of Boston) which passed upon the questions that will
arise in the infringement suit, decided against the Bell
company, and it is reasonable to suppose that any other
court considering the same questions will do the same
thing.

The United States Circuit Court of Appeals and the
Supreme Court of the United States hold that these
questions which will arise in an infringement suit could
not properly be considered in a suit founded on fraud.
The Chicago Record, in an editorial of May nth,

sums up the situation better than we can do it as fol-

lows: "The policy of the Bell company in evading a
decision upon all the grounds of invalidity that had been
raised, and thus throwing away an opportunity to gain
a clear title to the invention, if it had a right toil, seems
to lend color to the claim of the independent telephone
companies that the Bell company has really little faith
in this patent, and that, instead of securing a judicial
decision upon the merits of the case, it proposes to use
the Berliner patent and the decision of the United States
Supreme Court as a club over weaker corporations. In
spite of all the claims that may be made by the Ameri-
can Bell Telephone company and its agents and advo-
cates, the decision of the Supreme Court of the United
States is apparently of no practical value in continuing
and sustaining the monopoly of the telephone industry."
As to the moral effect of the decision on public busi-

ness, there is no question that it will be more or less

great until the public comes to learn that this is but an-
other cloud which the Bell company has shrewdly
thrown over the industry. Nerveless and weak-kneed
investors will undoubtedly take alarm for the time be-
ing, but this decision gives to those best posted wonderful
opportunities to make telephones while the clouds hang
low.

The Stromberg-Carlson Telephone Manufac-
turing Company,

F. A. Ross, General Manager.
Chicago, May n, 1897.

Proposed Governmental Experiments
with Rapid Telegraphing-.

Senator Pettigrew of South Dakota has introduced a

bill authorizing the postmaster-general to acquire for

the use of the United States the right to use any new
method of rapid telegraphing by the use of alternating

currents, or otherwise, which has been developed by

Prof. Crehore and Lieut. Squier, or others. The post-

master-general is also authorized to construct a tele-

graph line of the best copper wire or other material best

suited to the purpose between Washington and New
York, for the purpose of experimenting and perfecting

the use of rapid telegraphing in the transmission of in-

formation and correspondence between individuals.

For the purpose of carrying out the provisions of this

act there is appropriated the sum of one million dollars.

John C. McKeon, receiver of the Calumet Electric
Street Railway company and of the National Bank of
Illinois, has filed a petition in the federal court for
leave to borrow money to keep the railway running
and to make necessary improvements. He made a
statement in the petition that he needed 5185,000 for

immediate use. At his own request the petition was re-

ferred to Master of Chancery Bishop to inquire into and
to report to the court the condition of the railway and the
need of the order to borrow money. In his statement
Receiver McKeon says that he has loaned as receiver of

the bank to himself as receiver of the railway the sum
of $51,423 to meet current obligations and pay-rolls.
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Composition and Classification of Arc-
lamp Carbons.

An instructive decision has been rendered by the

United States general appraisers in the case of Dingel-

stedt &Co. and others against the ruling of the collector

of customs of the port of New York relative to the rate

of duty chargeable on merchandise consisting of carbon

points, sticks or pencils imported through the port of

New York since the enactment of the Wilson bill.

The rate of duty assessed was that provided for in

paragraph 86 of that act, for "all articles composed of

earthen or mineral substances, not specially provided

for in the act, at 35 per centum ad valorem."

Various protests were entered against this rate of

duty. One claim was that the carbons should be en-

titled to free entry under paragraph 443 of the act, as

"products or preparations of coal-tar." Another was

that they are dutiable directly or by similitude of com-

ponent material of chief value under section 4 of para-

graph 40, which provides for "black, made from bone,

ivory or vegetable, under whatever name known, in-

cluding boneblack and lampblack, dry or ground in oil

or water," in both cases at 20 per centum ad valorem.

A third ground of protest was based on the assertion

that the carbons should be assessed at 40 cents per ton

under paragraph 318^ as "coal, bituminous and

shale," or at 15 cents per ton under a further provision

of the same paragraph; and in the event that it was de-

cided that the product was not dutiable under any of

the sections named above, then it was claimed that the

duty should be 20 per cent, ad valorem under section 3,

as a non-enumerated manufactured article.

In handing down the decision the appraisers stated

that carbon points are cylindrical in form, of various

sizes, from one-third of one inch to one inch in diam-

eter, 12 to 15 inches long, and molded in the form of a

candle. They are solid or cored. Both kinds are gen-

erally made of like materials, although the proportions

may vary, but a cored carbon is molded with a core

composed of a combination so mixed that when finished

the core is softer than the surrounding body. These car-

bons are used in arc lamps as electrodes. A cored point

serves for the positive and a solid point for the negative

pole with a direct current, while two cored points, or

points of like form and composition, are used with an

alternating current. Two of such points are fixed in

line vertically in the lamp, the base of each being con-

nected with the circuit, while the tops are, by suitable

devices, made to touch until the passage of the electric

current is established, when they are automatically

separated, leaving a little space, not sufficient to break

but to retard the passage of the current, thus creating

at the poles an intense heat, rendering the points incan-

descent, oxidizing, vaporizing or consuming their sub-

stance, and emitting light. The incandescent points are

automatically maintained at a uniform distance from

each other by a feeding device until they are nearly

consumed. The core is consumed with slightly more

rapidity than- the shell, thus centralizing the point of

greatest incandescence. It is,, therefore, evident that

carbon points are articles manufactured into forms that

adapt themselves for use in a particular place and man-

ner for a special purpose.

The various materials used in the manufacture of

carbon points are principally lampblack, natural graph-

ite or plumbago, gas-retort graphite, which is the free

carbon taken up and deposited against the top of the re-

tort in the distillation of coal, some qualities of retort

coke, the carbon residuum from the distillation of petro-

leum and coal-tar. Lampblack at the present time is

chiefly produced by the combustion of dead oil (a frac-

tionate of tar distilled from bituminous coal), and by the

combustion of natural gas. It is also so produced to

some extent from animal and vegetable substances.

The solid points are compounded mainly of lampblack,

and retort graphite, which are powered and made into a

dough with fluid coal-tar, and the articles molded there-

irom under great pressure. Subsequently the molded ar-

ticles are exposed for several days to heat approximating

2,000°, by which the body is coked or reduced to a

homogeneous mass of carbon. The shell- of the cored

carbon is similar in composition to the solid rods, but

the core is formed from lampblack, sometimes with a

slight proportion of graphite, with a binder, and in the

finished article is oMess density than the surrounding

body. An examination of a carbon point will show that

in the absence of detailed evidence from the manufac-

turer as to the exact weights, character, proportions and

values of the materials used, and their sources, this in-

formation cannot be satisfactorily obtained by a chemi-

cal analysis. The following is a statement of the analy-

sis of a cored point:

Soft core, one-sixteenth of the whole carbon:
Silicon 4.74
Oxide of iron trace

Alumina 48
Lime trace

Magnesia
.
. .

'.

. .14

Alkaline carbonates 5.36
Combustible carbon 89.28

100.00

Body or shell:

Combustible carbon 99.92
Iron 08
Silica trace

Lime trace

Magnesia .' trace

100.00

Another analysis shows:
Carbon 97.90
Ferric oxide 1.80

Traces silica and alumina 30

100.00

With the foregoing data the several claims in the pro-

tests were passed over by the appraisers, with these con-

clusions:

First—That these carbon points are finished articles,

molded into special forms for use as electrodes in arc-

light electric lamps.

Second—That the same are composed of a hard mass

of- substantially pure carbon produced by subjecting a

molded compound of lampblack, retort graphite and

coal-tar to great heat for a long period of time; that the

substances of said compound were produced or fraction-

ated from bituminous coal by the action of heat, and

that the lampblack used exceeded in value either of the

other component materials.

Third—That these articles are not coal-tar products

or preparations, nor so commercially known.

Fourth—That the material composing the body of

these carbon points closely resembles native graphite in

material and quality and earthen substances in texture,

and that carbon is in fact the chief constituent of coal.

It was therefore held that carbon is an elementary

mineral substance (see Encyclopedia Britannica,

"Geology," vol. 10, pp. 227-8), and that the merchan-

dise was properly classified for duty directly or by simili-

tude at the rate provided for in paragraph 86 of the

Tariff Act of 1S94 for articles composed of earthen or

mineral substances not specially provided for in the act.

The protests were thus overruled and the collector's

decision affirmed in each case.

A Motorman with Good Intentions but
Poor Judgment.

Instances have been reported where motormen on

electric railway lines have speeded their cars and

stopped runaway horses; but the plan is not always suc-

cessful, as is shown by the following account from Fort

Lee.N. J.:

Two men were badly hurt and many other persons
shaken up and bruised by an accident to a Bergen
County Electric company trolley car at the foot of the
Leona Hill. The car, which was an open one, was run-
ning from Undercliffe to Leona at the time. As the car

was decending the Leona Hill, a runaway horse at-

tached to a buggy, was seen approaching by the motor-
man. He hurried his car forward to reach the foot of

the hill, and thus head of the horse, compelling the ani-

mal to make the turn there. The horse otherwise was
in danger of continuing in a straight line and running
over a declivity.

In his eagerness to reach the curve, the motorman
struck too fast a pace, and could not stop the car when
he got there. The car jumped the track and ran about
30 feet before it stopped. A. H. Bataille of No. 48
Vanderpool street, Newark, was sitting on the outside
end of one of the rear seats. When the car left the
track he was thrown from his seat to the road, and sus-

tained severe injuries. His head was badly cut, and one
of his legs broken just above the ankle. He was re-

moved to the hospital at Englewood. George Rackett
of No. 86 Lawrence street, New York, was also thrown
out. but escaped with a badly bruised hip.

There were 32 other passengers on the car when
the wheels left the rails. They were thrown out
and tumbled from their seats, but no one was seriously
hurt. There was considerable excitement at first, as it

was thought that many had been severely injured.

The motorman was Joseph Hertz of Hoboken, Louis
Brosch of Fort Lee was the conductor. The latter

saved himself from being thrown from the car by hold-
ing on to one of the brass guard rails at the rear plat-

form. His arm was badly wrenched. The motorman
escaped injury. The horse which was the cause of the
trouble turned the corner all right, and was caught a
short distance beyond.

Chicago Electrical Men's Dinner.

The second dinner of the season was held at the Un-

ion League Club on Tuesday evening, May- 14th, and

was attended by the following representatives of the

electrical industry and allied interests of Chicago:

B. J. Arnold, S. J. Larned,
C. E. Afield, W. H. Merrill, Jr.,

F. B. Badt, William H. McKinlock,
C. D. Crandall, E. J. Nally,

Louis A. Ferguson, La Verne W. Noyes,
Dr. Elisha Gray, John B. O'Hara,
W. L. Githens, Charles T. Page,
Angus S. Hibbard, George M. Pullman, Jr.,

C. S. Holt, C. H. Summers,
W. S. Hine, L. L. Summers,
Milo G. Kellogg, F. S. Terry,
W. A. Kreidler.

J. B. Wallace,
W. J. Lloyd,

The gathering was a very enjoyable event in every re-

spect. Dinner was served in the tower room, the com-

pany being seated about a round table that had been

tastefully decorated for the occasion. Music was fur-

nished by an orchestra in an adjoining room. After the

dinner Dr. Gray called the members to order. His ap-

pearance was the signal for a demonstration in which

two dozen cow-bells played an important part. Among
the speakers of the evening were W. H, Summers, Milo

G. Kellogg, W. H. Merrill, F. S. Terry, C. S. Holt,

C. D. Crandall, B. J.
Arnold, W. A. Kreidler, F. B.

Badt, W. S. Hine and J. B. Wallace. Messrs. Hibbard

and Hine gave some very enjoyable musical selections.

An amusing feature of the evening's entertainment was

the reading of a number of telegrams received by mem-
bers during the dinner. These were in every case

marked "C. O. D.," and the charges indicated that the

telegraph rates were not in the least affected by compe-

tition or business depression. Before the close of the

meeting the entire party drank the toast, "Our Departed

Friends" in memory of Franklin G. Beach, Merritt C.

Bristol and W. B. Somerville.

Altogether, the dinner was most enjoyable, and those

who were present expressed the hope that the series

would be continued.

Alley "L" Electrical Equipment.
Commenting upon the plans of Frank J. Sprague for

the electrical equipment of the Alley "L, " Chicago, which

were described in the last issue of the Western Elec-

trician, F. B. Badt says:

I beg to call your attention to United States pat-

ent No. 552,369, dated December 31, 1895, granted
E. G. W. C. Hoffman upon "Means for Operating Elec-
tric Railway Vehicles," from which the following quota-
tion is made:
"A further object of the invention is to provide for

switching into or out of circuit the electric motors, and
also for actuating the motor current reversing devices of

an entire train of cars from either end of any one car in

the train."

This patent is the property of the Siemens & Halske
Electric company.
The means employed in this invention, however, dif-

fer materially from the means employed in Mr.
Sprague's system, but it is evidently not new to have
a number of cars in a train provided with motors and
have all of these motors operated from one point, prefer-

ably the front car.

It seems to me that the greatest advantage of such a
system would be the great saving in the cost of the steel

structure of elevated railways and saving of track re-

pairs. It is evident that when a steam locomotive hauls
a train, the structure must be much heavier than if an
electric motor were used, as the locomotive itself has to

be very ponderous in order to haul a train of cars, and
the destructive effect on the track and the maintenance
of way would be greatly increased; the rule is, that this

effect increases with thesquare of the weight. If every
car of the train is provided with motors, the total weight
of the train is reduced, and the weight of the train is

evenly distributed over its whole length.

Actual figures made by competent engineers show
that in one of the elevated roads in Chicago, which was
originally built for operation with steam locomotives, 45
per cent, of the cost of the elevated structure might have
been saved if electrically operated cars had been
adopted.

Considering the cost of an'elevated structure, 45 per
cent, means an enormous saving in the total first cost of

the road, hence in the interest on the capital invested.

From this it will easily be seen that an elevated road

laid out and built for steam operation might not be a
paying investment, while the same elevated road,

erected on the principles here mentioned, might show a
great earning power.

Reprints from the PhilosophicalMagazine for March
have been received containing the "Discussion of the

Currents in the Branches of a Wheatstone Bridge.

Where Each Branch Contains Resistance and Inductance,

and There is an Harmonic Impressed Electromotive
Force, " by Albert Gushing Crehore, Ph. D. , assistant pro-
fessor of physics, Dartmouth College, and George Owen
Squier, Ph. D., first lieutenant, United States army.
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Wire Burying in Boston.

When Boston determined that the electric wires

should go underground, with the single exception of

trolley wires, it went at the work in a very systematic

way. The city was divided into sections, and it was

decreed that, beginning with 1S94, the wires in each

section should be buried in the year set for it. To en-

force this law and supervise the execution of the work

the Wire Department was created. This, for the year

ended January 31, 1897, as shown by "City Document

No. 33," had an appropriation of $50,000 and was in

charge of a commissioner of wires, Thomas W. Flood,

with a salary of $5,000. Mr. Flood's report, recently

issued, which constitutes the "city document" enumer-

ated, is elaborate and valuable. The commissioner says:

The prescribed district for 1S96 has been laid out in

blocks, and said blocks numbered, the wires and fixtures

inspected, fixtures numbered and stamped "Wire De-
partment," and from this inspection maps are made by
the map and draughting department, showing the loca-

tion of each fixture on the blocks, as well as the number
of wires, the direction in which they run, and the owners
thereof, and from the same source is a record in tabu-

lated form kept of all wires and fixtures inspected, the

number, location, condition and owners of same, as well

as the kind of roof to which the fixtures are attached;

this map also shows location of poles and wires as well

as the location of all electric lights for street illumination.

As accurately as can be estimated, the total amount of

overhead wires in this section of the city was 13,810,170
feet. Of this amount, no doubt, nearly one-half (6,905,-

0S5 feet) was "dead" or abandoned wire.

The fixtures inspected and numbered in this district

amount to 1,570. These fixtures carry arms to the

number of 2,377.
The dead-wire division has removed during the year

1,995,350 feet of wire. Of this amount 1,142,850 feet was
taken from the 1896 district; the remainder is being re-

moved by the owners and this department; 325 fixtures

have also been removed. The fixtures removed bore no
name and were destitute of wires, and the owners were
unknown.
Of the wire taken down about 50,000 feet has been re-

tained by the department, it being good and serviceable;

of the 13,810,170 feet of wire in the district, it is esti-

mated that 1,385,000 feet is in use for lighting and power
service.

Referring to the underground work accomplished,

Mr. Flood gives this description:

In the electrical subways constructed in this city five

different systems are employed—sheet-iron pipe, lined

with cement; plain wrought-iron pipe coated wkh as-

phalt or tar; vitrified clay and creosoted wood; but little

of the last named has been laid since the organization of

this department; beside these is the Edison solid-tube

system, nearly all of which was constructed before the

passage of the law creating the Wire Department. All

but the last-named are employed in what is known as

the "drawing-in system."
The great bulk of the conduit or pipe consists of the

sheet-iron cement lined pattern, made in lengths of

eight feet, and are connected together with a ball-and-

socket joint.

In laying this conduit the bottom of the trench is first

level to the grade; planks are then set against the side of

the trench to sustain it. A layer of concrete is then laid

and rammed in the bottom of the trench; on this is laid

a row of pipe, next a layer of concrete, then another
row of pipe, and so on until the desired number of

layers is attained.

In order to add to the strength of the mass, and to

protect same from mechanical injury, the concrete is

applied more thickly on the bottom, top and sides of the
subway than between the pipes; a two-inch plank is

placed over the conduits to protect them in a measure
from picks and crowbars in the hands of laborers em-
ployed in the streets. Substantially this same method
is pursued in laying vitrified clay pipes.

Plain iron pipe is not, as a rule, laid in concrete; it is

used to some extent for main ducts, but nothing else is

used for service connections; each length is 20 feet long,

and they are connected together by means of screw
couplings having vanishing threads. The main reasons
which have led to the extensive introduction of iron

piping are its strength, adaptability to varying conditions
of the streets and the rapidity with which it can be laid.

Vitrified clay ducts were used here this year for the
first time; they are 18 inches long, 4^ inches square,
the corners being rounded. The joints are made by
butting the ends together, and they are laid in cement
after the manner of laying brick and then surrounded
with concrete.

Access is to be had to the conduits of the subways by
means of manholes, placed at an average distance of 250
feet along the line of ducts, each line terminating
therein. They are built of brick, laid in cement with
hydraulic concrete bottom. The outside walls are coated
with cement to prevent water and gas from penetrating.
Access from the manholes to the street is had through

cast-iron frames, which are set on the brickwork and
provided with double covers. The ducts enter at a
point easily accessible to the workmen while standing on
the bottom of the manhole. The manholes average in

size about five by five feet, and vary from four to 10 feet
in depth.

Mr. Flood gives these statistics:

The amount of energy expended in producing light,

propelling street cars, elevators and machinery is shown
by the following figures:

Number of electric lights in use;

Incandescent 324,271
Arc S.272

Total 332,543

Maximum mechanical horse power available for elec-

tric light and power, 49,473.
Maximum electrical horse power, 48,689.
The mechanical horse power is that of the boilers and

engines, and the electrical horse power is that of the
dynamos.
Many plants owned by private parties are not included

in the above statement.
There has been a very marked increase in the use of

electricity for various purposes during the last year, and
the outlook is good for a still more extended use of it in

the year to come.
The total work to February 1, 1897, comprised:

168,489 feet of subway.
748,246 feet of duct.

1,074,243 feet of cable drawn in.

1,108 service connections.

617 manholes built.

cans take the matter in hand. The latest suggestion is

that at every British naval station there should be a
government cable ship ready to start at a moment's
notice to repair a broken cable, for the good of the em-
pire, of course.

English Electrical Engineers Flocking
to Arms.

Over in England the electrical men are taking on

military airs; a corps of Electrical Engineer Volunteers

has been formed, and Prof. John Hopkinson has become
a major at a single bound. This sudden martial activity

is quite bewildering, and the fuss and strut of it have to

the peaceful American observer something of the touch

of burlesque. The Electrical Engineer of London,

dated April 30th, under the caption, "Defense, Not De-

fiance," outlines and approves the movement in the

following terms:

The news that the queen has approved the formation
of a new volunteer corps, to be called "The Electrical
Engineers, Royal Engineers (Volunteers)" will be
pleasing to all of our readers. The idea of forming such
a body of electrical engineers originated from Dr. John
Hopkinson during the early months of 1S96, when the
Venezuelan dispute was before the country. His words
in introducing the subject to the members of the Insti-

tution of Electrical Engineers are worth reproducing at

this distant time. They were addressed to brother elec-

trical engineers, and were as follows: "You possess
aptitudes which might be of great use, particularly for

purposes of defense, in the unhappy eventuality of war.
If you think of the use of electricity for military pur-
poses, for telegraphs, searchlights, the training of guns,
submarine mines, and so on, I think you will agree that

if we were properly organized our technical knowledge
must be very useful indeed." It is also announced that

Dr. Hopkinson is to be appointed major of the corps.

No one could be found more suitable for the post. It is

also expected Lord Kelvin will be honorary colonel.

The secretary for war has made arrangements to estab-
lish a training station at Tilbury. This will be a con-
venient point to many, as a number of large electrical

firms have their works in that district. From an inter-

view with Major Hopkinson we gathered that full details

of the duties of the new volunteers are not yet to hand
from the War Office, but that they are expected to be
issued shortly. Those engineers—numbering about five

hundred—who sent their names in as wishing to join,

will then be communicated with as to whether they will

be required to sacrifice this year's holiday for their

country's good. We wish the new corps every success,

and trust that in case of need they will, in contradic-
tion to their usual vocation, demonstrate how destruc-
tive electricity can be.

Monopoly of the Eastern Cable Com-
pany.

The Eastern Cable company is doing so well in conse-
quence of the war in the East and the troubles in South
Africa that it is subscribing to the charitable funds of
the Queen's Jubilee, and is making presents to the em-
ployes of the company, writes the London correspond-
ent of the New York Sun. It is also engaged in an at-

tempt to obtain another comfortable monopoly in the
name of patriotism, which has always been its safe and
successful method. If the Eastern Cable company
wants to get a cable concession, it starts by circulating
paragraphs in the newspapers to the effect that the in-

terests of the empire require such a cable. In not a
single instance has the artful dodge failed. The little

scheme is being worked now by the Eastern company to

secure a duplicate connection in South Africa. Its

creatures of the press are demanding "an all-British

route from Zanzibar to Durban, in view of the possibili-

ties of war between England and the Transvaal." It

may be predicted that the company will get the conces-
sion and a nice subsidy from the imperial and colonial gov-
ernments. There is scarcely a cable anywhere that the
Eastern company has not got a heavy hand in it. There
is reason to believe that it is the suzerain of the whole
cable system between England and the United States,

and the apparently independent companies dare not
make a move without the previous consent of the East-
ern ring. Efforts were recently made to form a syndi-
cate to build a cable system to compate with the East-
ern, but it has just been snuffed out with the greatest
ease. Bri-tish merchants, traders and financiers despair
of ever seeing genuine competition unless the Ameri-

Interesting Power Transmission In

Utah.
A power transmission plant comprising a fall of water

of 460 feet through a pipe seven miles long, a transfor-

mation to electrical energy and then a 37-mile transmis-

sion over copper wires is certainly extraordinary. Such
is the plant of the Pioneer Electric Power company of

Ogden, Utah, which has excited much attention. The
following brief description is taken from the Mining-

Industry and Reviczv of Denver:

When finished, the Ogden system will generate 20,000
horse power. The work involved the construction of a
pipe line seven mile 1

: long, which has a fall of 460 feet.

The water is at -present turned into the pipe by a tem-
porary dam, which will be replaced later by a masonry
dam, built up from bed rock to prevent seepage, 400 feet
long and locked into solid rock of the canon on either
side. This will make a reservoir covering 1,600 acres
and storing water enough to produce the 20,000 horse
power all through the year.

The first six miles of the pipe line is of wood, made
after special designs by the engineers of the company.
The pipe is round, six feet in diameter, and made of
strips of Oregon fir. Special mills were erected by
Rhodes Bros., the contractors, at the mouth of the
canon, for sawing and shaping the staves. The pipe is

one continuous barrel of interlocked staves, bound by
hoops of steel only a few inches apart. One million
four hundred and seventy-two thousand pounds of steel

were used in the work. The wood is all saturated in

naphtha and creosote and is practically indestructible.
The engineering difficulties in the laying of the pipe

were great. Its course is along a rugged canon wall,

over gorges and through masses of rock. Over 1,600
feet of tunneling had to be done, and six steel bridges
span ravines and chasms.
A mile from the power house, where the wood pipe

ends, is located the biggest valve in the world. It is

capable of withstanding at the valve gate a pressure of

102 tons. It is operated by hydraulic pressure, so that
the force of the water can be made to open or close it.

Each of the three largest pieces took 10 teams to haul it

up the mountain side to its position.

From the valve to the power house, where the fall is

rapid and the pressure enormous, the pipe is of fine steel.

This pipe was all made on the ground by Rhodes
Bros. The sheets of steel were received in sections of

from 1,600 to 5,400 pounds weight, and from
,

:,

i;
to \\

inch thickness, abjut 18 by 8 feet dimensions. The
sections were swung by electric or steam cranes from
one machine to another until rolled and riveted and
finished in complete pipe sections. Each section was
boiled in asphaltum and made rust-proof as well as
water-tight. They were then carefully tested and run
up into position by a specially made steam power con-
veyor and hoist. In the trench, the sections were riv-

eted together by a Pegram riveter, and by a machine
especially designed by Fred W. Hart. The last rivet

was driven about the middle of April.

The power house is located just within the city limits,

on the east side of Ogden. It is of brick, with concrete
and cement foundations and has room for 10 Pelton
wheels and electric generators, each capable of generat-
ing 1,000 horse power. The water pipe divides a short
distance from the power house, and a branch comes to

each side.

Coupled to each water wheel is a generator and two
heavy flywheels, the four weighing 16 tons. The sets

are all counterparts. At present only five sets are in

place, but the others will be put in as fast as needed.
The pipe line can carry water for another set of 10 gen-
erators, and when the time comes a duplicate power
house will be put up.

The switchboard at the east end of the building has
complete facilities for controlling and measuring- the cur-

rent. Automatic apparatus keeps a permanent record,

second by second, of the voltage, amperage, water
pressure, etc., at each generator, so that if there is any-
thing wrong the leakage can be located instantly. A
meter and clock records every 10 minutes the amount of

water passing through each branch of the pipe.

From the power house a pole line has been built to

Salt Lake City, sufficiently strong to carry wires to

transmit 100,000 horse power the entire 37 miles. Wires
have already been strung to deliver 2,000 horse power
and more will be added as the demand warrants.
An electric railway between the two cities, a com-

pany for which has already been incorporated, will use
the current from the power house.
The company anticipates no trouble in disposing of

its power. Contracts have already been let for power
to operate flouring mills, lighting plants and transit

companies. The rates that will be made will be such
that no company using coal can compete. Pole lines

will be constructed to various towns and mining camps,
some of the franchises having already been applied for.

Other large power plants are already under discus-
sion for Colorado points. The completion of this enter-

prise releases a valuable plant of machinery, specially

designed for this line of work, and the builders of the
next system will also have the benefit of valuable ex-

perience, some of which was gained at considerable
expense.
The irrigation of iS.ooo acres of arable lands with the
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water from the tail race will be an important byproduct

of the enterprise. The immense reservoir in the canon

will give a plentiful supply the year around, without in-

terfering with any prior irrigation rights. The land is

owned by the company and lacks only water to be one

of the most fertile tracts in the West.

The construction of the power system was for several

years a vague dream of Utah capitalists and engineers.

The first attempts were on a much smaller scale than

the present, but failed of financial backing. C. K. Ban-

nister finally perfected the plans on paper, showing par-

ticularly the unsurpassed site for a reservoir and the

feasibility of the scheme as a whole. A company of

Utah men was formed and capital was, after many un-

successful attempts, interested. Joseph Bannigan, the

Providence, R. I., millionaire, had expert engineers,

financiers and lawyers look up the matter, and about two

years ago took almost the entire bond issue for $1,250,-

000. Since then the enterprise has been pushed to com-
pletion under the direction of Engineer Bannister, who
was made secretary of the company. Senator Frank j.

Cannon is its general manager, while prominent officials

of the Mormon church are other officers. The project

was encouraged by the church in conformity with its

plan of developing home manufacturing in every possi-

ble way. The president of the company is the Mormon
leader, George J Cannon.
Denver people have figured prominently in the con-

struction of the stupendous plant. Fred W. Hart, a

brilliant young electrician, has achieved a reputation

almost nation-wide for his part in the work. He lived

in Denver from the time he was a year old till his serv-

ice began to be in demand, because of his skill in elec-

trical science. It is conceded that his knowledge of the

minute details of this plant is greater than that of any
other man, he having been on the work nearly the whole

time. He is the son of a former treasurer of Arapahoe
county.
Rhodes Bros, of Denver were the contractors for the

excavation, the pipe making and laying. William Ged-
des received the contract for the big dam and the seep-

age dam. George C. Thompson and E. E. Inentin are

other Denver men who have been closely associated

with the great project.

the thirtieth and the fortieth year, three per cent, be-

tween the fortieth and the fiftieth year, four per cent,

between the fiftieth and the sixtieth year and five per
cent, thereafter. Furthermore, it is enacted that dur-

ing the first 25 years of the concession no- other line

shall be built from the interior of the city to the sub-

urbs.

Water-driven Fan Motor.

A supply of electric current is not always available at

the times and places at which fan motors are desired.

WATER-DRIVEN FAN MOTOR.

Electrical supply houses a> wall as dealers in other

lines meet this inquiry in basiness; and it is to supply

this need that the Schneider Manufacturing company of

1 134 Hamilton street, Cleveland, O. , has brought out the

tasteful water-motor fan outfit shown in the picture. This

motor is designed on scientific and mechanical princi-

ples by its inventor, G. P. Schneider, who has spent

several years in bringing it to its present state of per-

fection.

The illustration shows a new six-blade clover-leaf fa n

which is very attractive and gracefully put together and

perfectly balanced; so much so that a slight breeze will

turn the blades. Particular attention is called to the

fan-blade guard, which is symmetrical in every way

and makes the motor an ornament.

This motor is as easily installed as an electric fan,

taking up very little space; the connection is made with

any convenient hydrant or water pipe, and is guaranteed

not to leak. The motor is very economical in its con-

sumption of water, and can be operated on pressures

ranging from 30 to 100 pounds. The breeze produced

by this fan is powerful, steady and noiseless, and the

speed can be readily regulated.

R. C. Foster, formerly of the Brush Electric company

of Cleveland, is president of the Schneider company.

Mr. Foster is an experienced business man in matters

electrical, having been actively engaged in the financial

department of the Brush company for a number of years.

Regulations of the Budapest Under-
ground Electric Road.

Among the provisions governing the Budapest Under-
ground Electric road, which is operated through the

central portion of the city, is one fixing the life of the

franchise at go years. According to the terms of the

concession, Budapest is to receive no taxes from the

road for the first 20 years, but after that time it is to re-

ceive one per cent, of the gross receipts between the

twentieth and the thirtieth year, two per cent, between

Interesting Railroad Transformation in

Connecticut.
Among the recent applications of electrical power to

railroads using steam locomotives, perhaps the most in-

teresting is that which reached the stage of an official

test last week on lines of the New York, New Haven &
Hartford Railroad company between Berlin and New
Britain and from New Britain to Hartford. The first

electric car was officially run over the electrically

equipped track on May nth by Col. N. H. Heft, the

chief of the electrical department of the company, in

the presence of President C. P. Clark, Vice-presidents

Hall and Mellen, the directors and other prominent offi-

cials of the New Haven and New England systems. It

is said that this section is the longest section of any rail-

road in the world, hitherto exclusively operated by steam

locomotives, to be equipped for electric tiaction. The
total distance is 12.3 miles, divided in two parts, the

first running from the power house at Berlin, the second

extending from New Britain to Hartford.

For the electrical operation of the road a contact rail

is used, and this rail is laid between the track rails, on

the ties and at the ground level. This is the especially

interesting feature of this electrical equipment. Current

is fed into this rail at 650 volts. Further details are

furnished by the General Electric company, which sup-

plied the electrical apparatus:

In cross-section the contact rail resembles a flattened

A and weighs 93 pounds to the yard. It is laid upon
blocks of wood impregnated with insulating material.

The blocks allow if& inches from the eave of the third

rail to the tie, and in some places only i!< inches. This
is due to the fact that that no greater height could be
allowed in view of the height of the service rails. The
top of the third rail is about one inch higher than the

level of the tops of the running rails. The conductors
are bonded, not by the ordinary leaf or stranded copper
bond, but by plates of sheet copper one-eighth inch thick,

1 2 inches long and 4}4 inches wide. These are fastened to

the underside of the third-rail joints by means of a
drop-forged iron angle-plate bolted by 16 bolts, eight for

each copper plate on each side of the third-rail joints,

the nuts being outside the rail. Each bond has a capac-
ity of about 900,000 circular mils. The total bond at

each joint has about twice the carrying capacity of the

rail itself, while its measured resistance is less than an
equal length of the 93 pound third rail. One of the

most striking facts in this installation is the absence of

feeders, entire dependence being placed on the carrying
capacity of the well-bonded rail.

On the Berlin branch are four grade crossings. On
the New Britain and Hartford line iS At all of these

crossings the third rail is omitted, the circuit being con-
tinued underground by stranded bare copper cables of

500,000 circular mils, and in some cases 850,000 circu-

lar mils. These cables are first drawn into creosoted
wooden conduits filled with an insulating material made
of residuum and asphalt. They are then laid in creosoted
wooden troughs in turn filled with the same compound
and then boxed over and buried. The broken ends of

the third rail are fitted with wooden inclines or ap
proach blocks to allow the shoe to rise upon the rail

without danger of catching and breaking.
Contact is made with the third rail by means of slid-

ing shoes. These are of cast-iron, 12 inches long and
four inches wide, weighing about 20 pounds. They are

suspended by two links from a casting fastened to a beam
set immediately beneath the king pin of each truck,

connection between motor and shoes being made by flex-

ible cables. The distance between the two shoes is

about 33 feet. Many of the grade crossings are wider
than this, and to avoid carrying the train over the

crossing by momentum another shoe is fitted to each
truck of the second car of the train, a connection run-
ning from this shoe to the motors. Thus, by the time
the last shoe has left the third rail at one end the first

shoe is in contact with the next section of the rail.

The question of the safety of the public was not the

least important which demanded the attention of the

officials of the New Haven road. At Berlin and Hart-
ford stations the third-rail section is fenced in on both

sides. At New Britain, where the lines of the New Ha-
ven and New England systems converge, in addition to

the fence, a method which almost amounts to interlock-

ing is adopted. In the "Y" formed at the convergence
of the roads is the switchman's tower. From the sec-

tion of the rail entering the station cables run under-
ground to a switchboard in the tower, for which the

third rail may be connected to or disconnected from the

circuit. As the train comes to a stop in the station the

third rail is cut out, and is not thrown into circuit again
until the outgoing train is ready to start. The chance
of accident is thus reduced to a minimum.

The Electric Railway in Europe.
United States Consul Germain at Zurich, Switzer-

land, has furnished the State Department a report on

European electric street railways. He states that the

number of lines in operation at the beginning of last

year increased from in to 150, their total length from

542 to 878 miles, the capacity of the power stations from

25.°95 to 47,596 kilo watts, and the number of motor

cars from 1,747 *° 3,100.

The relatively small increase in the number of lines

as compared with the increased capacity of the power

stations and motor cars shows that the development of

street railways has taken place principally in the larger

cities and systems. Germany stands again at the head

with 3S6 miles and 1,631 cars, as against 492 miles and

11,469 cars in all other European countries. If, however,

the superficial area and the population of the different

countries are taken into consideration, Switzerland,

which in regard to the absolute length of lines and
and number of cars is classed as fifth, with 17 lines,

a total length of 47.5 miles and 129 cars, stands first in

line in the European street railway traffic.

The overhead wire system is still generally used. Out
of 150 lines, 122 use the trolley system exclusively. The
subterranean conduit system has been introduced lately

in several large cities. The number of lines operating

a center rail and those with accumulator systems

show but little increase, but of late projects are matur-

ing on two lines, namely, in Hanover and Dresden,

whereby a mixed system is to be introduced; that is, the

power for the lines in the hearts of these cities is to be

supplied from accumulators, while for the suburban

traffic the trolley system is to be utilized.

CORRESPONDENCE.

The annual meeting of the General Electric company
was held at Schenectady on May nth, when the old

board of directors was unanimously re-elected. At the

meeting 210,000 shares were represented.

New York Notes.

New York, May 15.—The work of the Rapid Tran-

sit Commission drags along slowly, and more or less at-

tention is paid to the task of getting the consents of

property owners along the proposed route. Addressing

a meeting called for this purpose a few days ago, Presi-

dent Orr said that the motive power used would be

electricity, that there would be plenty of light, and that

every known device would be resorted to in order to

deaden the noise. Some of the property-owners present

expressed the belief that the foundations of buildings

along the route would suffer, and that the noise of the

trains would be great, but Mr. Orr assured them Ihey

were mistaken.

There are damaging rumDrs afloat in relation to the

affairs of the E. S. Greeley & Co., which passed into

receivers' hands some time ago. General Greeley is in

town, and he states that a thorough investigation will be

made. If there was any wrong-doing, he says, it will be

uncovered, and no guilty person will be spared. It is

hinted that the failure was precipitated by loose busi-

ness methods, and that a trusted employe misappro-

priated a large sum of money.

The delay in the construction of the trolley conduit

lines of the Metropolitan Street Railway company,

owing to what seems to be the spiteful opposition of the

Third Avenue company in the courts, is exasperating

the citizens of the region affected, who are petitioning

for a cessation of this warfare. Commissioner Collis

has issued a permit for the excavation and electrical

construction in Sixth and Eighth avenues. The subway
commissioners protested, however, that that part of the

permit relating to the electrical construction was void, as

the commissioner of public works had no authority to

issue it unless a permit had first been granted by the

Subway Board. Several communications passed between

the commissioners and Gen. Collis on this subject, the

latter protesting that he had acted within the scope of his

authority. The Board of Electrical Control, including

the mayor, did not think so, and by unanimous vote

directed Corporation Counsel Scott to take such steps

as may be necessary to revoke Gen. Collis' order where

it conflicts with the authority of the Subway Commission.

The Herald has taken the matter up, and in a vigorous

editorial on "Intolerable Warfare Against Public Rights

and Interests," says: "These improvements are awaited

with impatience by the residents and property owners of

the entire West Side. They are urgently needed to re-

lieve the congestion on Broadway. They are a pressing

public necessity, and will be hailed as a public boon. A
majority of the property-owners along the routes have

given their consent to them, the State Railroad Commis-

sion has authorized them, the commissioner of public
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works has granted the necessary permit to proceed with

them, and the Metropolitan company is ready to begin

the work at once and push it with vigor by the employ-

ment of 10,000 men and the expenditure of $7,000,000.

Yet the Third Avenue company, with a devilish dog-in-

the-manger spirit and brazen indifference to the wishes

or welfare of the people, has contrived to tie up the

whole enterprise." The article concludes with the state-

ment that "Unless the Third Avenue company can show

good cause for its course it is high time for the courts to

call a halt on its intolerable obstruction of public im-

provements."

Park Commissioner Dettmer of Brooklyn has awarded

the contract for the construction of the electric fountain

in the Prospect Park plaza. The cost is $24,500. The

fountain was designed by F. W. Darlington of Philadel-

phia. It will be 370 feet in circumference, and the con-

tract calls for the throwing of 100,000 gallons of water

an hour. The power is to be furnished free of cost to

the city by the electric railroad companies.

The curious suit of the church of St. Monica against

the Phillips Electric Motor company for $1,000 damages

for the breaking down of the motor which pumped the

church organ on Easter Sunday was to have been tried

before Judge McCarthy on Monday. The defendants

were not present when the case was called, however,

and an inquiry was ordered. M. S.

Northwestern Notations.

Minneapolis, May 15.—The new Duluth-Superior

bridge draw was swung by electricity successfully this

week.

The electric light plant at Mt. Pleasant, la., will be

appraised with a view to the city's purchasing it.

An electric light plant is projected at Reinbeck, la.

A private electric light plant in Farmington, Minn., is

again being talked of.

The street railway company of Duluth, Minn., will

extend its line to Ironton if the steel plant which has

been started there proves a success.

The court has granted an injunction to the city of

Stillwater, Minn., restraining the owners of the street

car line from tearing up the tracks. It also grants the

owners the right to appeal to the council for permission

to tear up the tracks, and in case it is denied, they are

granted the right to apply for another injunction to

compel the council to give that permission. Steps are

being taken to purchase the line and operate it.

Hancock, Mich., will vote May 24th on putting in an

electric light plant.

The electric light plant at Langden, N. D., is ex-

pected to be in operation by August 1st.

Roger Leavitt and others have purchased the electric

light plant at Cedar Falls, la., and will expend $12,000

in rebuilding the system.

The Waterloo, la., council censured the Rapid Transit

company severely for not giving the service promised

and failing to live up to the franchise, and the company

was warned by resolution to conform to the agreement

under penalty of annulment of its franchise.

An option has been given on the plant of the

Green Bay Gas& Electric Light company of Green Bay,

Wis., to the Fox River Electric Railway company until

July 15th. It involves a deal of $300,000 and the object

is the consolidation of the plants.

Melonek & Engel have been granted an electric light

franchise at New Prague, Minn., and will put in a sys-

tem at once.

There is no agreement between the city of St. Cloud,

Minn., and the electric light company as to the price to

be paid for electric street lighting, and the council pro-

poses to make it $75 per year per light for 2,000 candle

power.

The finishing work on the electric power dam in

Minneapolis will be begun next week and will take six to

eight weeks to complete.

The council of Manson, la., is conferring with the

electric light company on the subject of resuming the

street lighting service.

A vigorous effort is being made on the part of Minne

apolis merchants and people of St. Anthony Park, a

suburb between Minneapolis and St. Paul, to secure

street-car connection.

L. V. Gray will engage in the electric supply busi-

ness at Rock Rapids, la.

E. S. Tobey has bought out the electric supply busi-

ness of Fred A. Wood in Cedar Rapids, la.

Rails have arrived in Eau Claire, Wis., for rebuilding

the Chippewa Valley Electric Railway company's sys-

tem. C.

PERSONAL
Samuel Insull, president of the Chicago Edison com-

pany, returned last week from an eastern trip.

George T. Hewes, manager of the Consolidated Gas&
Electric company of Faribault, Minn., was in Chicago
last week.

G. L. Lindsley of the firm of Lindsley Bros., dealers
in cedar products at Menominee, Mich., was a recent
Chicago visitor.

A. McNab Little, for the last year general manager of

the Metropolitan Electric company of Chicago, has re-

signed and is about to start on an extensive trip through-
out Canada and the eastern states, in which business
will be combined with pleasure.

F. F. Sapp, an experienced telephone salesman, has
taken charge of the western business of the Connecticut
Telephone & Electric company of Meriden, Conn., and
is establishing headquarters at 193 La Salle street, Chi-
cago, from which point he proposes to cover this terri-

tory.

The friends of General Manager R. Berrenberg of the
Globe Electric Light company of Maiden, Mass., are
extending their congratulations upon his marriage to

Miss Mary Berghaus, which took place on April 28th,

in Boston. The local papers describe the wedding as

the event of the year in German-American society tn

Boston. There was a very large attendance, and at the

reception many guests partook of the hospitalities ex-

tended. Mr. and Mrs. Berrenberg will reside in their

new home in Maiden, Mass.

ELECTRIC LIGHTING.
After the disaster of Velestino in the Turco-Grecian

war, it is related that the searchlights of the warships
on the bay flashing up the mountain sides were a great

assistance to the retreating Greeks, showing the road
through the intense darkness.

ELECTRIC RAILWAYS.
The Buffalo & Depew Railway company has been in-

corporated with a capital stock of $100,000. The com-
pany proposes to operate a road 7% miles in length from
Genesee street, near the easterly line of Buffalo in the

town of Cheektowaga, to Ellicott road in the town of

Lancaster. The directors are William B. Cutter,

Augustin Smith, George A. Ricker, John H. Baker,
Herbert P. Bissell, J. Henry Metcalf, George C. Riley,

James Murphy and Frederick M. Turner, all of Buffalo.

It is said that there is likely to be considerable devel-

opment of electric railways in Russia. There is one road
already established at Kief and one at Nijni-Novgorod.
These were built by Germans, but are worked by Rus-
sian companies. A Finnish company acquired a charter
for building an electric road in Sebastopol and also for

electric lighting, but this has been turned over to a Bel-

gian company established by Chandoi & Cockerill. This
company is negotiating for rights to build electric roads
in at least four other places.

It is said that the consolidation of the Baltimore
Traction company and the City & Suburban Railway
company of Baltimore which control all except two
of the street railway systems of Baltimore, has been
practically effected, and that meetings of the stockhold-

ers of the companies will be held to-day to ratify

the agreement. The plan of consolidation includes

the issue of $9,000,000 of stock, which will be exchanged,
dollar for dollar, for the outstanding stock of each com-
pany. There will be no issue of bonds, but the consoli-

dated companies will resume the bonded indebtedness of

the two companies, including $800,000 convertible five

per cent, bonds issued by the Traction company several

months ago. The two companies operate about 170
miles of track.

TELEPHONE.
Paul Minnis, representing the Best Telephone Manu-

facturing company of Baltimore, Md., has been in Mo-
bile, Ala., investigating the feasibility of erecting a fac-

tory in that city. A plant to involve $100,000 and em-
ploy nearly 100 workmen is talked of.

The Lockport (N. Y.) Telephone company has been
incorporated with a capital stock of $25,000. The com-
pany proposes to operate a telephone system in the city

of Lockport. The directors are Lawrence J. McParlin,
Peter F. McParlin, M. E. McParlin and S. Curt Lewis
of Lockport, William Clark of Fort Plain, Elmer E.

Summey of Buffalo, and Isaac J. Evans of Rome, N. Y.

At the annual meeting of the New England Telephone
& Telegraph company the following- named gentlemen
were elected directors: Charles F. Ayer, John H. Ca-
hill, Benjamin C. Dean, William H. Elliott, William H.
Forbes, John E. Hudson, Henry S. Hyde, Albert O.

Morgan, David B. Parker, Moses A. Parker, Stephen
Salisbury and Thomas Sherwin. These were selected as

officers: Thomas Sherwin, president; Henry S. Hyde,
vice-president; William R. Driver, treasurer; Samuel
W. Leedom, secretary; Jasper N. Keller, general man-
ager.

A new Iowa law requires telegraph and telephone com-
panies, in addition to the representations they are now
required to make to the auditor of state, to make annu-
ally a report showing in detail their property, capital,

receipts and expenses. The statute also provides a pen-

alty of $100 per day for every day such companies re-
fuse or neglect to make such reports to the auditor of
state. Railroad companies are also required to report
the actual value of each sleeping or dining car on the
lines in the state. The law as thus amended is the
most severe on corporations of this sort of any enacted
in Iowa.

TELEGRAPH.
A favorable report has been made by the committee

of the Michigan Legislature having under consideration
the bill requiring the telegraph companies to exchange
business in Michigan. The companies have made a
strong fight against this bill, but it will probably pass.

The Postal Telegraph-cable company completed its

new southwestern system of telegraph lines between
Memphis and Little Rock, on May 7th. Telegrams of
congratulation were received by President Chandler of

the Postal company from Governor Jones of Arkansas
and from other stale and city officials upon the advent
of the telegraph company's system into the capital of
that state.

Antotto, in Schoa, has been connected with Harar by
a telegraph line built by French engineers, who had pre-
viously run a line from the coast to Harar. The first

message was sent to M. Lagarde, the head of a mission
to Negus Menelik, saying that he had been com-
pletely successful and engaging his passage on a French
mail steamer. The Abyssinian end of the trans-African
telegraph may be ready before the Rhodes system is

completed.

The New York Central & Hudson River Railroad com-
pany is conducting an experiment between the train dis-

patchers' offices at Albany and New York, to continue 30
days, that will be watched closely, as it consists of trans-
mitting a typewritten message to New York directly,

that is, without having it translated into the Morse code.
The machine employed is known as the Rogers printing
telegraph machine, and is the property of the United
States Postal Printing Telegraph company of New York.

'At the annual meeting of the Telegraphic Historical
Society of the United States in Washington, William B.
Wilson of Philadelphia was elected president for the en-
suing year. During the course of the meeting Secretary
Maynard laid before the society a copy of the first tele-

gram sent over the wire west of the Alleghany Moun-
tains. The message was from Adjutant-general G. W.
Bowman to President Polk. General Bowman was at

that time (December 29, 1846) at Pittsburg, organizing
the Second Regiment of Pennsylvania Volunteers gath-
ered there for service in the Mexican War.

POWER TRANSMISSION.
Ten miles west of the city of Anderson, S. C, at Port-

man Shoals, on Seneca River, the Anderson Water,
Light & Power company is erecting a plant for generating
and transmitting 1,600 electric horse power to that city.

The power house is built for an ultimate capacity of 5,000
horse power. Four pairs of horizontal 30 inch McCor-
mick turbines and two 600 kilowatt S. K. C. two-phase
alternators will be installed as the initial generating plant.
The line potential will be 1 1,000 volts and the length of
transmission 10 miles.

A dispatch from Montgomery, Ala., announces another
important plan to transmit electric current for power
and light purposes. The Tallassee Falls Manufacturing
company, which owns a large textile plant at Tallassee
Falls, 30 miles from Montgomery, is constructing a
power house capable of developing 5,000 horse power,
which will be used to operate its mills. It is estimated
that only 2,000 horse power will be required for this

purpose, and it is proposed to transmit a current equal
to 3,000 horse power, if necessary, to Montgomery. The
Mutual Power & Light company of that city will utilize

the current in its electric light system and for various
industries, if desired. Among those who are especially

interested in the plant are W. F. Vandiver and C. G.
Abercrombie.

The Cairo correspondent of the London Times re-

ports that Professor Forbes, who has just returned
from Wady Haifa, expresses a highly favorable opinion
about utilizing the power of the cataracts of the Nile,

for generating electricity, and considers the general cir-

cumstances of Egypt exceptionally well adapted for its

use as moiive power. He thinks that the cataract power
would be available all the year round for working the
railway, cotton ginning mills, sugar factories and irriga-

tion machines, and also that it could be supplied over
distances of several hundred miles at a cost much below
that of coal. Professor Forbes will return to Egypt in

September next to make a complete survey and present
the government with a project for utilizing the electric-

ity to be generated at the Nile cataracts.

MISCELLANEOUS.
The Manufacturers & Inventors' Electric company of

New York city has been incorporated, with acapitalstock
of S5, 000. The directors are Thomas J. Smith of Roselle,

N. J., and Edward K. Curtis and William
J. Cordo of

Brooklyn.

Favorable report is made of the business of the Edi-
son Electric Illuminating company of New York (inclu-

sive of high-tension systems) for April. The gross
earnings were 8206,142, an increase of 526,032, and net,

Sioo,844, an increase of 520,260. From January 1st to
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April 30th, gross earnings were $867,116, an increase of

$89,446, and net, $425,814, an increase of $66,445:

It is stated by the Electrical Worker that the Earls

of Electra, a new mystic society, which will take the

place of King Hotu (the Funny Fellows) will make their

first appearance in St. Louis October 1st. As the name
indicates, electricity will be the main feature of the pa-

geant of the Earls of Electra, which it is said will sur-

pass the famous Veiled Prophet parade, and should give

considerable work to electrical workers during the sum-
mer months.

The bill in equity brought by the Consolidated Safety

Valve company against the Ashton Valve company and
othersin tbeUnited States Circuit Court, for an injunction

to restrain the defendants from the alleged infringement

of a patent for steam safety valves, granted January 19,

1S69, to George W. Richardson, was dismissed by Judge
Colt to-day, says the Boston Herald of May 7th. The
court holds that the proper construction of the Richardson
patent requires that the aperture at the ground joint

caused by lifting the valve should always be greater than
the aperture for the exit of steam into the open air. The
defendant's valve does not embody this construction, and
the court holds that it does not infringe upon the plain-

tiff's patent.

ing located in a barn on High street in Hartford in 1S48.

To this place the trade came from many miles about in

order to secure his product, because of its excellence of

manufacture. This high standard has always been
maintained by his successors in business.

BUSINESS.

TRADE NEWS.
The Wagner Electric Manufacturing company of St.

Louis, heretofore associated with alternating current

applications, announces a line of direct current motors
and generators. The machines are multipolar, and the

sizes tabulated in Bulletin No. 3 of Calalogue No. 101

run from one to 20 horse power. The company, in this

bulletin, makes some interesting observations on direct

current machinery in general and describes its new line

briefly, giving assurance that it has departed in no wise

"from the high standard maintained in every other line

of its manufactured product.

"

The working tools of the late Pliny Jewell, founder of

Pliny Jewell & Sons, and later succeeded by the Jewell

Belling company of Hartford, Conn., are relics which
attract considerable attention in that vicinity. They
consist of a currier steel and turning tool, which are

mounted and hung in a handsome glass case in the

offices of the company. These tools were all made by
Mr. Jewell, who was one of the pioneers in the manu-
factureof leather belts in this country, his first shop be-

The second edition of Derrah's "Street Railway Guide
for Eastern Massachusetts" is out. It seems to fulfill

well the promise of its title, and, with its excellent map,
should be of great value to those using, for business or

pleasure, the great network of electric railways sur-

rounding Boston.

The Eddy Electric Manufacturing company of Wind-
sor, Conn., is enjoying a season of business activity, and
has lately made a number of important installations.

Secretary A. D. Newton has recently returned from a

short but successful business trip to Chicago and other
points in the West, and he states that indications point

toward a good trade from that section of the country
this fall. This concern is working the full complement
of hands in its factory at Windsor.

The Electrical Exchange of 166-174 South Clinton
street, Chicago, is prospering, and is making shipments
of electrical material and machinery all over the West.
It handles all types of apparatus, some new and some
that has been used, and it is almost sure to be able to

meet the wants of any customer. In these days of close

buying it is no wonder that prospective purchasers
correspond with such a concern as the Electrical Ex-
change before placing their orders.

Soldering flux for electrical work has been put on the

market in a variety of different shapes. The latest

thing in this line is the Highland insulating soldering

paste, which is being placed upon the market by the

Electric Appliance company. Great claims are made
for this paste on account of its convenience and non-

corrosive qualities. The Electric Appliance company
is prepared to send small sample boxes of this soldering

paste to the trade on application, as it feels confident

that the merits of the paste will bring business where it

has once had a test.

The Berliner decision does not seem to have affected

the business of the Western Telephone Construction

company adversely. In fact, that company reports a

more favorable business since the decision than it had

previous thereto. It reports contracts for seven new
telephone exchanges, involving the use of over 2,000
telephones, since the decision was published. Some of
these contracts are for furnishing apparatus in place of
other makes. Among the contracts are one for a 300 in-

strument equipment for Spartansburg, S. C; 150 for

Florence, Ala ; 300 for a new branch exchange at Fort
Wayne, Ind.

; 100 for Aledo, 111., and 200 for Cameron,
Mo. It is asserted by the company that its business
will show a very large increase in the next three months.
It is putting in a large amount of new machinery and
extending its capacity one-third the present manufactur-
ing ability. It reports having received letters from all

over the country asking what effect this Berliner patent
decision will have, and also reports additional orders for

increase for nearly all of its present exchanges, which
were held awaiting the exact position of the Supreme
Court upon this patent.

The Ball Engine company, Erie, Pa., reports the fol-

lowing recent shipments of engines for electric purposes:
Vulcan Coal company, Treveskyn, Pa., one 225 horse
power direct-connected to generator; Queen City Elec-
tric Light & Power company, Clarksville, Tenn., one
125 horse power engine; Langhorne Electric Light &
Power company, Langhorne, Pa. (third order), one 200
horse power engine; Maxwell House, Nashville, Tenn.
{third order), 125 horse power engine, direct-connected to

dynamo; Rockville Water Works, Rockville, Md., one
So horse power engine; Wilmington Gas Light company,
Wilmington, N. C. (third order), one 300 horse power
cross-compound engine; Pennsylvania Tube Works,
Pittsburg, Pa., one 60 horse power engine; Seaboard
Air Line, Portsmouth, Va., one 70 horse power engine,

direct-connected to dynamo; Apollo Iron & Steel Works,
Apollo, Pa. (fourth order), one 150 horse power vertical

cross-compound, direct-connected to alternating ma-
chine; Kirks soap factory, Chicago, 111., one 50 horse
power engine, direct-connected to dynamo; Lexington
Hotel, Richmond, Va., one 40 horse power engine;

Congo Mining company, Congo, O., one 175 horse
power engine; Wainwright Brewing company, Pitts-

burg, Pa., one 80 horse power engine, direct-connected

to dynamo; Fox Pressed Steel company, Pittsburg, Pa.,

one 100 horse power engine, direct-connected to dynamo;
F. O. Norton Cement company, Binnewater, N. Y., one
60 horse power engine; Lakewood Hotel & Land com-
pany, Lakewood, N. Y., one 165 horse power tandem
compound engine.

ILLUSTRATED ELECTRICAL PATENT RECORD.

582,187. Telephone Controlling Device. Thompson
A. Dull, Chicago, 111. Application filed October

14. 1895.

This device comprises a coin-receptacle, a coin-chute
leading to the interior of the receptacle, an electrically

operated coin-detent within the chute, an electro-magnet
arranged to operate the detent to hold a coin in position to

be recovered while the magnet is energized, and mechan-
ism for ejecting the coin.

582,200. Telephone Transmitter. Robert P. Green,

Columbus, Ohio. Application filed January 1 1

,

1897.

NO. 582,212.

A microphonic element composed of oxygenated sulphide
of copper is the principal feature of this invention.

582,218. Electric Motor. John A. Mosher, Chicago,
111. Application filed February 9, 1893.

An armature for electro-magnets, consisting of a number
of plates arranged in succession upon a shaft obliquely to

the axle thereof is described.

582,259. Electric Trolley Device. William M. Brown,
Johnstown, Pa. Application filed December 16,

An upwardly pressed tube has a longitudinal opening; a

member is adapted to move longitudinally along the tube
and bearing on the inside thereof, and a contact-maker is

mounted upon the moving member.

582,262. Electrically Actuated Switch. James Bryan,
Pittsburg, Pa. Application filed August 1, 1896.

The principal features are a movable switch-point, a

lever having a yielding connection to the switch-point, a

cam mechanism shifting the lever, a magnet for actuating
the cam mechanism, and a brake operated by the magnet
for controlling the movement of the cam mechanism,

582,269. Armature for Dynamo-electric Machines.
Ernest P. Clark, New York, N. Y. Application
Sled July 16, 1S96.

An armature core for dynamo-electric machines and
motors is built up of sections, each of which is composed
of iron plates or punchings, having the general shape of
the letter H with one of its sides removed, the plates being
in tiers or piles and arranged in the section with their side

issued May 11, fSgy.

pieces alternately to the right and left, and with their

cross-pieces overlapping each other.

582,303. Electric Switch. William J.
Newton, New

York, N. Y. Application filed January 28, 1897.

A wall-switch combines the insulating body, having sta-

tionary contacts at the edge, the metallic frame secured to

such body and having posts and arms, with the rockiug-
lever, manual lever and push-pins fitted movably to such
frame, such parts.being adapted for adjustment apart from
the body, and for co-operation with the stationary contacts
when the frame is secured to the body.

582,337. Trolley Wire Hanger. John E. Atwood,
Stonington, Conn. Application filed October 12,

1895.

The claim is given : In combination, a trolley wire, clamp-
ing plates extending along the wire and having jaws for

partially embracing the same, bolts extending transversely
through the plates for locking them to the wire, a support-
ing wire, insulating plates above and below the supporting
wire, a bearing-plate located above the upper insulating
plate, and locking bolts having their heads seated in the
clamping plates and engaging the said insulating and bear-
ing plates for se uring the supporting wire and trolley wire
together.

582,344. Support for Trolley Wires. Edward J. Cook,

Cleveland, Ohio. Application filed March 6, 1S97.

A trolley ear having a chambered groove with projecting
lips adapted to be inserted over ihe flattened trolley wire
surface when turned to an unusual position, and to engage
and hold the sides of the wire when turned to the usual or
supporting position.

582,461. Electrical Indicating Device. William W.
Dean, St. Louis, Mo. Application filed September
19, 1896.

582,462. Electric Circuit Terminal. Edward N. Dick
erson, New York, N. Y. Application filed April 5 (

1897.

An electric terminal attached to a circuit wire, the same
consisting of a substantially U-shaped flat portion, one of
the arms of the U being provided with a rounded projec-
tion.

582,493. Electric Meter. Georg A. J.
Telge, Olden-

burg, Germany. Application filed November 16,

1S96.

no. 582,259.

There is the combination in an electro-magnetic device
with convergent pole-pieces of a helix adapted to energize
the pole-pieces during the passage of current through the
helix, an armature maintained between the inner faces of
the pole-pieces adapted to be actuated by the same to as-

sume a position approximately of their maximum magnetic
intensity when the pole-pieces are energized, thereby ef-

fecting a signal, and means for normally removing the
armature from its position.

NO. 582,269.

A coil is provided for the current to be measured, a core
for co-operation with the coil, and upright springs, one on
each side of the pendulum, pivotally arranged levers to
which the springs are secured, a slide-piece with sloping
sides arranged between the levers and connected with the
core.

582,494. Core for Electrical Machines. George West-
ingbouse, Pittsburg, Pa. Application filed January
20, 1897.

A core for electrical machines comprises a casting hav
ing a cylindrical surface, lamina? supported thereby, an an-
nular clamping plate and a fastening ring interposed be-
tween the clamping plate, and a shoulder on the casting.

582,522. Telephone. Cleaveland F. Dunderdale, Chi-
cago, 111. Application filed June 17, 1895.

In a telephone receiver a temperature compensating de-
vice, consisting of a bent bridge secured to the receiver-
casing at each of its sides and supporting the magnet or
magnets, the extension piece of the magnet being secured
to the bridge at that end thereof remote from the diaphragm,
whereby the bent portions of the bridge are adapted to ex-
pand or contract in one direction and the extension piece
in the other, and preserve constant the distance between
the end of the extension piece and the diaphragm.

582,578. System of Electrical Inter-communication.
Emery A. Clark, Sioux City, Iowa, and Joseph P.
Ellacott and Walter

J. O. Tohnson, Chicago, 111.

Application filed September 28, 1893.

In a transmitter there is the combination with a central
shaft, an indicator mounted thereon,.and a circuit-changing
wheel also mounted thereon, of a yielding connection be-
tween the indicator and the wheel for causing movement
of the wheel in the direction of movement of the indicator
after each setting of the indicator to a position correspond-
ing to that occupied by the same, and contact mechanism
operated by the wheel.
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Electric Lighting Plant Set Up in Court.
A number of electrical men—engineers, salesmen and

contractors—are interested in the case of the Eddy
Electric Manufacturing company against the Chicago

Athletic association, which is now on trial in the Supe-

rior Court of Cook county before Judge Ewing and a

jury. The plaintiff in this case is endeavoring to re-

cover the sum of $15,000, said to be due on the contract

for furnishing the electric lighting plant installed in the

fine building of the Athletic Club, on Michigan avenue,

over four years ago. The defendant asserts that the

plant was defective, proceeding on the counsel of Henry

Ives Cobb, the aichitect, and his electrical advisers.

The plaintiff, on the other hand, contends that the

dynamos—two 60 kilowatt machines and one of 45 kilo-

watts—were all right, but that they were subjected to

such improper usage that trouble was caused. The
Eddy dynamos were finally removed, as the result of the

dispute, and a plant supplied by the Chicago Edison

company is now in operation. Nevertheless, the Eddy

This experimental apparatus was in position for sev-

eral days, and attracted much attention from all having

business to transact in the court.

National Electric Light Association.
The programme of the twentieth convention of the

National Electric Light association at Niagara Falls,

June 8th, gth and 10th, has just been issued.

The first day*s business will include the address of the

president, Frederic Nichols; report of the committee on

standard candle power of incandescent lamps, by Louis

Bell, chairman; report of the committee on data, by
H. M. Swetland, chairman; report of the committee on

rules for safe wiring, by William Brophy, chairman;

report of the committee on finance, by John A. Seely,

chairman; paper by J. B. Cahoon of Elmira, N. Y., on

"Standardizing Prices for Incandescent Light and
Power;" discussion of topic, "Theft of Current and How
to Deal with It;" paper by W. Worth Bean of St. Joseph,

Mich., on "Municipal Lighting."

No. 22

quency Transformation;" discussion of the topics, "Are
the Large Arc Lighters Commercially Desirable ?" and
1 'Lamp Carriers Other Than Ordinary Posts;" paper by

C. F. Scott, Pittsburg, Pa., on "Rotaries for Transform-
ing Alternating into Direct Current."

The reports of the secretary and treasurer and the

executive committee, followed by the election of officers,

will close the proceedings of the convention.

The social features of the meeting, as announced, will

prove attractive, as they include several excursions

about the Falls and visits to the power plants and in-

dustries which have been located at Niagara, and have

been developed with the electric interests there.

Alley "L" Contracts.

In addition to the order given to Frank J. Sprague for

the car equipments, the South Side Elevated Railroad

company of Chicago has just closed several other con-

tracts for the new electrical equipment of the Alley "L.'

road. The copper for feeders will be supplied by the

company pressed vigorously for a settlement, and this

suit is the result. There are a large number of wit-

nesses, and it is interesting to record the fact that one

of the attorneys for the defense is a woman—Catherine

Waugh McCulloch.

One of the points which the Eddy people sought to

impress on the jury was the fact that poor regulation of

the driving engines would have a correspondingly bad

effect on the quality of the light irrespective of the'

qualities of the dynamos. To give an ocular demonstra-

tion of this proposition a small electric lighting plant

was fitted up in the court-room, directly in front of the

jurors' chairs, as shown in the picture, which is a re-

production of a photograph taken before the opening of

court. The engine was represented by a Gibbs motor

operated by a temporary connection with the court-

house circuits. This driving motor was directly belted

to a small compound-wound Sprague dynamp, which

supplied current to a bank of 20 incandescent lamps.

The speed of the motor was manipulated by a suitable

resistance-box", and the jury was shown how the light was

affected by variations in the speed of the driving motor.

ELECTRIC LIGHTING PLANT SET UP IN COURT..

On Wednesday the following features will be pre-

sented: Paper by C. L. Edgar, Boston, Mass., on

"Correct Method of Charging for Product;" paper by

J. G. White, New York, N. Y., on "The Niagara Power

Transmission Line;" paper by Arthur Wright, Brighton,

England, on "Profitable Extensions of Electricity Sup-

ply Stations;" discussion of topic, "Commercial Results

with Inclosed Arcs;" paper by Prof. Chas. A. Carus-

Wilson, McGill University, Montreal, Can., on "The

Induction Factor, a New Basis of Dynamo Calculation

and Classification;" paper by Prof. Elihu Thomson,

Lynn, Mass., on "Recent Progress in Arc Lighting;"

paper by T. C. Martin, New York, N. Y., on "The Day-

light Work of Central Stations." An evening session at

the Lyceum Theater will be held to consider the paper

by L. B. Stillwell of Niagara Falls, N. Y., on "Niagara

Power" (illustrated with stereopticon).

The closing day of the meeting, Thursday, has many

attractions, including a paper by B. F. I-amme, Pitts-

burg, Pa., on "Polyphase Motors;" discussion of the

topic, "Best Efficiency for Incandescent Lamps;" paper

by Lieut. F. Jarvis Patten, New York, N. Y., on "Fre-

Western Electric company. About 400,000 pounds-will

be required in the form of 500,000, 1,000,000 and 1,500,-

000 circular mil cable of bare, stranded copper wire.

The Westinghouse Electric & Manufacturing company
secured the order for the generators. There will be

four 10 pole Soo kilowatt machines having an electro-

motive-force output of 600 volts. The engines will be

supplied by the E. P, Allis company, and will be cross-

compound, turning at So revolutions per minute and

rated at about 1,500 horse power each with steam at

150 pounds pressure. The engines and dynamos will be

directly connected. Eight Babcock & Wilcox water-

tube boilers of 500 horse power each will supply the

steam. These boilers will have forged steel headers

and will be equipped with chain grates for mechanical

stoking.

The new Huron street lift bridge over the Milwaukee

River at Milwaukee, Wis., is operated by a 24 horse

power electric motor running at a normal speed of 450

revolutions per minute and geared to a train which oper-

ates the working struts.
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Direct Current Transformer. 1

By C. Thordarson.

The transformation of energy is now, more than ever

before, the main problem on which electrical and scien-

tific men are working all over the world.

Such subjects as a practical and economical method of

transforming heat into electricity and electricity into

light, with a higher efficiency than is at present attain-

able, are problems on which at present an immense
amount of time and money are being spent. We may
consider electricity to have two great advantages: the

quietness and compactness and comparative safety of

transmitting energy in that form, and the ease of its trans-

formation into different forms of energy, and therefore its

flexibility for varied work.
Electrical engineering had not advanced very far when

it was found that frequently the electromotive force and
current best suited for transmission were not always prac-

tical or economical for utilization or the appliances were
not suited for the electromotive force and current at

hand; therefore the transmission of the voltage or cur-

rent became a difficult problem, and with an increased
utilization of electricity this subject is assuming greater

importance.
Viewing this subect from a practical standpoint, there

are only two methods at present known which are worth
considering. One is using the storage battery. This
necessitates a continuous current source, or an alternat-

ing current rectified by means of a synchronizing com-
mutator. The other is the magnetic induction method
which requires an apparatus in which either the con-
ductor or the magnetic field is moving, as in an ordinary

dynamo, or a changing magnetic field set up by an alter-

nating or pulsating current supplied to it. A transformer
of thiskind, having no moving parts, and requiring little

attendance, has frequently been found preferable to use,

and alternate current machinery giving a frequency best

suited for its use has been specially constructed. The
only recommendation that can be given to the alternating

current is the simplicity and cheapness of transforming it.

In almost every other respect it is objectionable. The

width as the field magnet poles, and the free space be-
tween the bearings and commutator the same as the

length of the air space from armature core to field cores.

But these proportions are only approximately true, and
will vary some with slotted and surface wound arma-
tures. When so designed the magnetic field will hold
the armature absolutely free from all lateral thrust un-
der all variation of load.

The bearing friction caused from the armature and
commutator weight can be greatly diminished by mount-
ing the armature eccentric or above the center in

its running space. In this way the pull of the magnetic
field will, in smaller machines, almost entirely counter-
balance the weight of the armature and commutator.
These are peculiar advantages of the rotary transformer,
which, when properly applied in the design, can produce
a machine having far less friction and bearings than can
be produced in any dynamo and motor of the same out-

put, there being no pressure on bearings from ropes or
belting, as the power is only transmitted between coils

that are mounted on the same armature core.

To diminish bearing friction caused by armature
weight it is profitable to use on small units the bipolar
type shown in the cut, and, to avoid friction from lat-

eral thrust, all types having the field poles by the side

of the armature, as the Brush machines, are objection-

able.

The wear of commutator and brushes is a subject that

has been well studied in dynamos and motors, and com-
binations have been found that are giving good results.

They give far better results when used on the rotary
transformer, because in them magnetic reaction between
the primary and secondary circuits in the armature is so
well-balanced that no sparking from magnetic induction
can take place under any variation of load, neither on
the primary nor secondary commutators.
Over a year ago I designed a 200 watt direct current

transformer embodying most of these principles. It has
run as long as go hours continuously without any attend-

ance whatever.
In working out various designs of direct transformers

the idea of rotating brushes and keeping all the other

mary and secondary circuits must be in two independent
magnet fields, for no satisfactory variation of electro-
motive force on the secondary can be made in any other
way. The simple direct current transformer having
primary and secondary circuits in the same magnetic
field will vary its speed to maintain constant electro-
motive force on the secondary.

Vertical Cross-section. Horizontal Cross-section.

DIRECT CURRENT TRANSFORMER.

alternating current requires larger conductors than the

direct current, and is more apt to produce all kinds of

induction troubles in its own conductors as well as in

neighboring lines, if not properly laid. The use of the

alternating current transformer is at present limited to

electric lighting, and to power transmission in connection
with polyphase current working.

The direct continuous current is therefore the ideal

method for transmitting electrical energy, and it has
advantages over the alternating current in almost all

cases, and embraces a broader field, as for instance the

operation of the telephone and telegraph systems, which
cannot at present be worked in any other way.
The objections to the direct current transformer are

not so much questions of efficiency (for this can be made
as high as the alternating) as it is the first cost and run-

ning expenses. Now the first cost of the machine is a
factor that cannot be greatly diminished. An apparatus
having bearings, commutator and brushes will neces-
sarily cost more than one having only two coils encased
in a stationary magnetic field. In regard to the running
expenses, which constitute the wear and attendance, a
direct current transformer of over 75 kilowatts capacity
can be designed so as to require very little attendance,

and experience has shown that an alternate transformer
of the same kind does require some attendance. Here,
therefore, the difference between the two is not very
great. When we come to the transformation in very
small units the running expense of the direct current
transformer has frequently been so high that it could
not compete with an alternating current equipment.
At this point there is a considerable field for improve-

ment by reducing the cost of attendance. The only
parts that require occasional attention are the bearings
and the commutator and brushes. The perfection of

these parts, which is largely of a mechanical nature,

will make the machine profitable to use in many cases
where before it was impracticable. Let us first con-
sider the frictiorron the bearings, which, if the armature is

well balanced, is chiefly from its weight and sometimes
from lateral pressure.

The lateral pressure on the bearing can be entirely

prevented by having the armature core of the same

3897.
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parts stationary will naturally suggest itself. Consider-
able experimenting has been done in this direction, es-

pecially by the Westinghouse and General Electric

companies, but very little of this information has found
its way into print. A year and a half ago I designed
and constructed a machine on this plan, taking an ordi-

nary laminated ring slotted on the external edge, and
into each slot was wound one primary and one second-
ary coil, and over this ring was slid another laminated
ring of the same width and sectional area, thereby en-

casing each pair of coils in a closed magnetic field. The
leads were connected to a stationary commutator. In-

side of the ring was mounted on a vertical shaft a field

magnet of sufficient strength to produce rotation, and
on this shaft were secured the arms, carrying brushes
and collector rings. The results might have been pre-

dicted. Each pair of coils acted as if it were an inde-

pendent static transformer. That is, the same results

would be-obtained by taking so many static transformers,

placing them anywhere at random on the floor and con-

necting them to commutators. We have in both cases

induction and an immense amount of sparking, and the

sparking is so violent - that it is difficult to run the

apparatus even through an experiment. The advan-

tages of slotted armatures are well known, and spread-

ing of the core teeth greatly dimishes the magnetic re-

luctance of the air space. If the coils are deeply sunk
in the core and the slots closed over them, the self-in-

duction caused by the closed magnetic field surround-
ing each coil will become troublesome.
Even if there were no sparking, this type of machine

would be immensely more complicated than one having
armature and commutator rotating. It necessitates an
extra pair of collector rings for each commutator and
stationary brushes from them, and a pair of rotating

brushes for each commutator that will never work or

run satisfactorily. Hence this method may be consid-

ered practically worthless.

Notary transformers for transforming direct to poly-

phase or polyphase to direct are constructed essentially

the same as direct current transformers.

Direct current transformers are at present chiefly

used for operating telegraph and telephone circuits. For
telegraph circuits the machines are required to give

varying electromotive force. For that reason the pri-

Electric Lighting by Gas Engines. 1

By F. W. Richart.

The term gas engine in the title is intended to be used
in its broadest sense, including all engines operating on
the Otto cycle, whether they obtain their power from
gas, gasoline or kerosene.
Engines using gasoline or kerosene have some means

of vaporizing the fluid just before or after it has entered
the cylinder, and are hence as truly gas engines as those
which bear that name. The operation is essentially the
same; the construction usually differs in but a few de-
tails.

The gas engine, having but one working stroke in each
two revolutions of the crank-shaft, necessarily gives
"somewhat of a pulsating motion. This is one of its most
objectionable characteristics, and it is for this reason
that its fly-wheels are made exceptionally heavy for the
power they produce. For electric lighting it is especially
desirable that the motion be uniform, as a pulsating
light is disagreeable. Means for alleviating or overcom-
ing this difficulty will be mentioned later on.
The choice of the most desirable engine for an isolated

lighting plant is by no means an easy task. It must be
remembered that in most instances the plant is placed
in inexperienced hands and expected to run for hours at

a time, after starting, with no attention whatever. For
these reasons the machine should be simple, have large
bearing surfaces and reliable lubricating devices, and
should be made so it is impossible for the valve mechan-
ism to get out of time.

Whether the gas, gasoline or petroleum engine is to

be chosen may depend upon circumstances. Gas and
gasoline engines are usually so made that they are read-
ily convertible, one into the other, by making a few
changes. Gasoline will produce somewhat more power
than gas when used in the same engine. Petroleum en-
gines are distinctly different. Petroleum, being much
more difficult to vaporize, requires different management
from gasoline. It has a decided advantage in point of
safety over either gas or gasoline, in that the fluid is not
ignited at ordinary temperatures, except it be taken up
by some absorbent.
There are two general methods of igniting the mixture

of vapor and air after it has been compressed: hot tube
and electric spark. The hot tube is the most reliable in

causing explosions to occur, but has not, as ordinarily
made, a long life. Some foreign builders have made
tubes of porcelain that give good results. In this country
they are usually made of a short piece of gaspipe which
costs but a few cents and -may be quickly replaced.
Electric igniters are more economical of fuel, requiring
no burner to keep them hot, but it seems that the ma-
jority of. builders do not consider them reliable, pre-
ferring to sell a machine having a tube igniter or one
having both... A third method of igniting the charge is

by the heat of compression; that is, the mixture of vapor
and air is compressed to such degree that, with the aid
of heat from the vaporizing chamber, ignition is effected.

This method is not, as far as I know, used in any engine
except, perhaps, the Hornsby-Akroyd petroleum engine.
The author's experience in the use of this method has
been very satisfactory. There is no burning out of
tubes nor misfires from weakened batteries or damaged
electrodes. This method is not known to have ever
been tried with any other fuel. Detaif description will

be given later on.

There are two methods of governing gas engines.
That most commonly used is the "hit-and-miss." In
this case, if the demand for power is less than the
capacity of the engine, the governor cuts the supply of
fuel entirely off till the speed drops enough to allow the
feeding mechanism to come into action again. This is

manifestly undesirable for electric lighting, for the en-
gine may have to run for four or six revolutions between
explosions, causing too great fluctuations in speed to be
readily overcome by ordinary methods. The second
method is by adjusting the amount of the charge to the
work to be done, and having the explosions occur regu-
larly every other revolution. With gas engines the force
of each explosion is easily controlled by connecting the
governor to the gas valve. With gasoline and petroleum
engines it may be accomplished either by admitting or
pumping a variable quantity (depending on the power
required at that instant) into the vaporizing chamber, or
by pumping a definite quantity and operating a by-pass
or overflow valve with the governor.

In order to obtain the greatest efficiency from the en-
gine, only that amount of air neccessary to completely
consume the charge should be admitted. The hot-tube
igniter requires a full cylinder of gas and air to force
the mixture far enough into the hot tube to cause an
explosion. It is for this reason that we find the "hit-
and-miss" method of governing used on the greater num-
ber of tube igniters. The exceptional cases require a
timing valve to admit the mixture into the tube at the
proper moment. There is a considerable range of mix-
tures at which gases will explode, and little attention is

given by most builders to proportioning the mixture
exactly, the point aimed at usually being to be certain
the fuel is completely burned. If the amount of gas is

too great for the quantity of air, a burning mixture in-

stead of an explosive mixture will result, which is not

1. From the Technograpk.
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only poor economy, but gives a small amount of power.

As a matter of actual economy, there would probably

be but little saved by such an arrangement. It is, how-
ever, very important that combustion shall be complete,

for any incomplete combination of the charge and the

oxygen of the air does not result in a complete com-
bustion of part and leave the remainder unaffected; but

the whole charge is burned to a condition of smoke, and
unconsumed particles, or soot, mixes with the lubricat-

ing oil of the cylinder, clogging the rings on the piston

and very seriously interfering with the running of the

engine.

One serious fault with some governors is that the sud-

dea impulse given- to the engine when an explosion oc-

curs causes it to act so violently as to entirely cut off

ih; following charge, thereby causing a momentary loss

in speed. In such cases better results will be obtained

by the addition of a dash-pot which is able to dampen
the sudden movements of the governor.

The amount of water required to keep the cylinder

cool is about 10 gallons per brake horse power per hour.

Where a constant flow of water cannot be had a large

tank may be used, and in fact this is the prevailing

practice. A tank having a capacity of 100 gallons for

each brake horse power will give good results. Smaller

ones are usually used. By some authorities about 160

F. is the limit given that the water should reach. Prac-

tically as long as lubrication in the cylinder is all right

there is no great harm done if the water boils. I have
seen installations where the water had to boil to cause a

circulation. This is wrong; there should be a complete
circuit of water so that circulation may begin on the

slightest generation of heat in the engine cylinder. Rain-
water should be used if possible where cooling tanks are

employed. When rain water is not obtainable, well or

hard water may be used if care is taken to draw off part

occasionally and fill up with fresh, thus keeping the

amount of dissolved mineral salts to a low enough de-

gree to prevent deposit on the walls of the water-jacket.

In the operation of gas engines in general, there are a

few points worth calling special attention to. They
have the reputation or sometimes suddenly stopping with-

out apparent cause, or where an attempt is made to start

them, they refuse to go, until, perhaps, after many
trials they start off with no apparent change of condi-

tions. This, no doubt, is a false charge. In the first

place all bearings must be properly lubricated. Especial

attention is called to the fact that cylinders often need
a special grade of -oil to work well—a moderately light

oil with a high flash point. If the cylinder becomes
blackened and the rings clogged, do not lay the blame
on poor combustion unless you are sure the oil is all

right. Poor combustion will always show itself by a

smoky exhaust. Failure to explode may usually be at-

tributed to one of three -things: failure of charge to enter

the cylinder, failure of ignition apparatus to operate
(especially the electric), or failure of valve mechanism
to operate, thus allowing the charge to escape before ex-

plosion can take place. With gas engines proper, theie

is no chance for failure of the charge to enter, except

the pipe be slopped up or the valve closed. With gaso-

line or petroleum engines, the charge may fail to enter

by reason of an empty tank, a clogged pipe, leaky

pump or check valves, or clogged nozzle. With tube

igniters, ignition wilt not fail if the tube is hot enough
and the charge forced up into it. Electric igniters may
fail by reason of a weak battery, broken circuit, cor-

roded contact points or electrodes, or in some engines
where it is possible for water to leak through packing
into the cylinder space, water may short-circuit the

electrodes and stop the eDgine.

The installation of a gas engine lighting plant usually

carries with it the idea of cheapness of operation, and,
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therefore, cheap attendance. To fulfill this require-

ment the dynamos should have self-oiling bearings,

radial carbon brushes run practically sparkless, and be

slow speed. Dynamos now built have in general self-

oiling bearings, but there is a desirable feature that but

few small machines have, and that is this: There should

be a cap over each bearing, hinged or removable, that

is large enough to enable both rings to be plainly seen.

The small glass gauges on the sides of the bearing are

practically worthless to show the proper amount of oil.

When the rings may be plainly seen it is an easy matter

to pour in oil until the rings carry an abundant supply

to the bearing. There is then no excuse for flooding

the bearing and running oil all over the machine, and it

takes but a glance to see that the bearing is properly

supplied with oil at any time.

Radial carbon brushes are very desirable for this class

of work, mainly because it is impossible to get a brush
wrongly set. Non sparking is for the same general rea-

son desirable, because the commutator will require a

minimum of attention.

One other topic demands discussion, and that is the

various means of lessening or overcoming the fluctu-

ations that necessarily occur when using gas engines, by
reason of the intermittent application of the energy.

The majority of engines operating on the Otto cyle re-

ceive but one impulse in two revolutions, and are,

therefore, the most difficult to deal with. There are
three methods of reducing the fluctuations one-half; that
is, securing an impulse every revolution; first, coupling
two engines on one shaft; second, putting two cylinders
in taodem and exploding alternately; and, third, so con-
structing the engine that there is an explosion in one
cylinder at each revolution. For an example of this

latter engine see America.71 Machinist, January 7, 1897.
To return to the subject proper, there are several

ways of lessening the fluctuations of speed of the dy-
namo, three of which will be mentioned. First, adding
revolving weight; second, using a very heavy belt; and,
third, making a flexible connection between the dynamo
pulley and shaft. When used for electric lighting gas
engines are provided with two heavy fly-wheels, but
this is usually the case when used for any other pur-
pose. A heavy fly-wheel added to the dynamo shaft
will add steadiness to the motion, or if it is not desirable
to put additional weight on the dynamo shaft the same
object is attained by introduc-

ing a countershaft between the

engine and dynamo, and placing

a fly-wheel on it. The above
are the usual methods em-
ployed. Except for very small

machines, or for long distances

(20 feet or more) between cen-

ters, it will in all cases be found
desirable to use leather link

belts, for the two reasons that

they are heavier than fiat leath-

er or rubber belts, and they

will not flap. A flapping belt,

especially on a short drive,

will cause slipping on the dy-

namo pulley and greatly aggra-

vate the very trouble that it is

so desirable to overcome. The
object of a flexible or spring

connection between the dyna-
mo pulley and the shaft is to

relieve the sudden jerk at the

time of the explosion. To ob-

tain the most desirable results

from the ordinary Otto cycle

engine it is recommended to

use heavy fly-wheels on engine,

a leather link belt, a rigidly

connected fly-wheel on dynamo
shaft and a flexibly connected
driving pulley. Some engines may advantageously

be run at a higher rate of speed than that at which

they are rated. An increase of 10 per cent, in speed

will decrease -the intensity of the pulsations in running

20 per cent.

As regards first cost, petroleum engines are 20 to 30

per cent, more expensive than gas or gasoline engines.

Prices vary as widely with this class of engines as with

steam engines, and the variations in quality and desir-

ability are equally as great. The total cost of a power

plant, whether gas or steam engine, will probably be

about the same for like quality.

The operating expense for gas engines depends on the

price of fuel. Gas engines consume 17 to 20 or more
cubic feet of gas per brake horse power hour. Gaso-

line engines use about one pint (United States measure)

per brake horse power hour. Petroleum engines burn

about one pound (one pint Imperial measure) per brake

horse power hour. Of course the quality of the fuel will

affect the consumption to a certain degree. The great

saving in cost of operation as compared with steam

engines is the fact that only a small amount of attention

is required and less expense

of repairs.

The size of the engine

does not affect the efficiency

greatly, as is the case with

steam engines. Moderate-
sized engines are practically

as efficient as large ones.

Very small engines (five

horse power and less) have a

somewhat lower efficiency.

The following description

of a plant installed by the

author may be of interest.

The results noted may be easily duplicated by a similar

installation, and by giving more particular attention to

the points already noted, better results may easily be

attained.

The conditions to be met were lighting a general store,

with clerks to operate the plant and but little attention

given by them. To prevent a higher rate of insurance

the plant had to be located away from the building, but

in reality a kerosene lamp is a more hazardous risk than

the whole lighting plant.

The problem of choosing an engine was not a simple

one. Engines governing by the "hit-and-miss" plan were

avoided, heavy fly-wheels, and a simple, effective and
reliable igniting apparatus being desirable. The Hornsby-
Akroyd oil engine was chosen. The size is 10 brake
horse power having a cylinder 11 inches in diameter and
a stroke of 15 inches. The rated speed is 210 revolutions

per minute, but it was found to give much steadier light

and better regulation to run at 225 revolutions per min-

ute. The kerosene is held in a tank which is cast in the

sub-base of the engine. From this tank it is pumped
into a hot chamber, called the vaporizer, which is bolted

to the rear of the cylinder. There is a filter placed in

the oil tank at the point where the oil leaves it to prevent

the escape of dirt or grit, which would damage the check

valves of the pump or prevent them from seating. The

oil is injected into the vaporizer through two very
small holes in the vaporizer valve box. This valve box
is water jacketed to keep it cool. It is provided with a
check valve that prevents the jar of the explosion from
being communicated to the oil pipe or pump. This valve
box is also provided with the by-pass valve that is oper-
ated by the governor. The oil flowing through this valve
returns to the tank in the engine bed.
To start the engine, it is necessary first to heat the

vaporizer. This is accomplished by burning about 1%
pints of kerosene in two lamps under the vaporizer..
The fire is urged by a small blower. Six or seven min-'
utes is sufficient time with this engine to heat the va-
porizer so it will run; but after starting it takes about
10 minutes for the vaporizer to get hot enough to work
its best. As soon as the oil is all burned out of the
lamps the pump is worked by hand till the oil over-
flows at the by-pass valve. A lever is then moved
that prevents the governor from coming into ac-
tion till the proper speed is attained, and on turning the

IRON-CLAD ELECTRIC MOTOR COMBINED WITH FLEXIBLE SHAFT

engine over it starts. There are no igniting devices save
the heat from the vaporizing chamber and the heat of
compression. There are no adjustments to be made ex-
cept to alter the volume of the cylinder (which varies the
amount of compression ) by two very simple means. This
change is necessary to adapt it to different oils.
With properly adjusted compression the explosions

invariably occur on the dead cen ter. Changing the tem-
perature of the vaporizer from a black red to bright
cherry red does not, so far as could be observed by the
indicator, change the time of explosion.
The accompanying indicator cards were taken with a

60-pound spring, but an So-pound spring would be better
adapted to Lhe work, because the pressure sometimes
rises too near the limit at which it is safe to use the
lighter spring. Card No. 1 is a good card and shows
average working results. Card No. 2 shows the explo-
sion line inclined instead of vertical. This condition
prevails when there is too much oil injected in the cylin-
der, or when compression is not great enough. It indi-
cates a slow burning, instead of an explosion, as in the
case of the vertical line.
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BY GAS ENGINES.

Iron-clad Electric Motor Combined with
Flexible Shaft.

The Stow Manufacturing company of Binghamton,
N. Y., manufactures the combination of motor and
flexible shaft shown by the cut, which is especially valu-

able for portable drilling, tapping, reaming, emery-
grinding, etc., wherever a source of electrical energy is

available. The motor is iron-clad and is practically

dust and water-proof. The frame is in the form of a
hollow cube with inwardly projecting poles. In each

end of frame is a circular aperture, over which is bolted

the end plates supporting the bearings. One of these

is extended into a short cylinder, forming a case for the

commutator and brush-holder. The field coils are pro-

tected by metallic cases and can be easily removed.

The motors below two horse power are bipolar and those

of two horse power and over have four poles. The best

of material is used in construction—self-oiling bearings,

mica insulation, rheostats protected by iron case and
covered gears. By simply changing the end plates, to

bring the oil chambers below the bearings, the motor

can be run in almost any position. Motors of this type

can be furnished for direct connection when desired,

and also for electric street railway track drilling. The
portable motors, as shown, are fitted with truck wheels,

leg, eye-bolt, side brackets, reel, 20 yards of insulated

wire, and one set of reduction gears. By use of the

speed regulator and gears almost any practical speed can

be obtained. Motors wound for no, 220. 500 or other

voltages are furnished.
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Electrical Designs for the Jubilee Illu-

mination.

According to the London Electrical Engineer there

seems to be no end of the designs for decorations for

the forthcoming jubilee celebrations, and it is wonder-

derful what variation both in effect and workmanship is

to be noticed in the resultant electric fittiDgs compared

with the leaky gaspipes which have previously been

used. The illustrations show two designs made by

the General Electric company. These are a marked

contrast to many that have been presented, in that they

are not of a temporary character. The whole of the
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FIG. I. ELECTRICAL DESIGNS FOR THE JUBILEE ILLU-

MINATION.

framework is heavy and substantial, so that the fitting

could be used year after year. The first design. Fig. 1,

consists of wreaths of flowers. The foliage is of metal

work, suitably colored. The flowers have incandescent

lamps as centers, while the surrounding petals are of

colored glass variously tinted. The letters "V. R." in the

center are brightly gilded, and the flowers around them

cause them to stand out well when the design is lighted

up. The complete arrangement extends about six feet

in each direction. The total number of lamps on the

design is 34, and, as a rule, they will be of 16 candle

power.

The larger decoration, Fig. 2, measures about eight

feet in height, and is nearly six feet broad. It is more

elaborate in detail, and consists of a strong wrought-iron

framework made hollow to receive the bulk of the
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FIG. 2. ELECTRICAL DESIGNS FOR THE JUBILEE ILLU-
MINATION.

lamps. The fronts of these frames are covered by a

fast-colored fabric, or by celluloid or glass, on which

designs are worked representing the royal arms, with

suitable inscription below. The floral wreath is con-

structed on the same principle as the first design, with

metal foliage and glass letters. The crown above all is

illuminated with small lamps of many colors to repre-

sent jewels; an oval in white lamps surrounds the coal-

of-arms. The whole design takes about 20 small 10 volt

lamps and So 100 volt lamps of 16 candle power. Besides

these two designs many others more simple in detail

have been submitted. They consist of letters, crowns,

stars, etc., formed by rows of lamps or of the usual

crystal letters backed by electric lights, etc. Another

novel feature is the use of lamps the upper zones only of

which are dipped in colored varnishes. The lamps are

then placed in metallic shades of the same color, only

tinted more lightly. The uncolored portions of the lamps

then reflect light on these shades, and give on' the whole

a gradation of color which is very effective. These

shades can also be arranged in the form of letters. The

use of lamps in colored celluloid spheres gives pleasing

effects. The number of illuminated signs already con-

structed indicates that the celebration next month will

prove profitable to central station men as well as de-

signers.

Proposed New Electric Railway Between
Niagara Falls and Buffalo.

At a meeting of the Common Council of Niagara

Falls on Monday evening, May 17th, the Tonawanda

Electric Railroad company made application for a fran-

chise to extend its road through several streets of that

city, thus showing that the Ely, or Buffalo and Niagara

Falls railroad, is likely to have opposition between Buf-

falo and the Falls if the aldermen of Niagara Falls grant

the franchise. The Tonawanda electric railroad is

owned by George P. Smith, and for a long time it has

been whispered that some day it would connect the

Queen City and the Power City. Monday evening, June

7th, was fixed as the date for hearing the application.

James H. Rand of Tonawanda is president of the com-

pany, and the application for a franchise states that it

desires to run over the Packard road to Niagara street,

crossing Sugar street above Echota, and coming into the

city on Niagara street to the old Portage road, then

north on the Portage road for one block to Ferry avenue

and down Ferry avenue to Main street, where the tracks

of the Niagara Falls and Suspension Bridge railway and

the tracks of the Gorge road are crossed, and continuing

from this point the proposed new line would occupy

Main street to Niagara street, and Niagara for a block

to the Riverway of the New York state reservation, which

point is the entrance lo Prospect Park, and also the end

of the upper suspension bridge leading to Canada.

Should the upper suspension bridge be replaced by a

steel arch, as it is understood it will be this summer, the

terminus of the road would be very desirable, for it

would afford ready connection, without trespassing on

the state reserve, with any line of tracks that might be

built on the bridge to connect direct with a Canadian road,

possibly shutting out other roads from the same connec-

tion, for the commissioners of the state reserve have

refused to allow tracks to be laid on the Riverway or any

portion of the great free park at Niagara.

It would appear that there is some understanding be-

tween the Niagara Falls Electric Railway company and

the Tonawanda Electric Railroad company, for at the

meeting of the council referred to Attorney Tuttle, rep-

resenting the first named company, said it had decided

to allow the matter of getting a franchise in Niagara

Falls to drop. A little later he presented the application

of the Tonawanda line for rights over some of the same
streets covered by the application of the Niagara Falls

Electric Railway company.

An Induction Coil for Electrical Meas-
urements.

It is easy to transform induction coils of the ordinary

form into delicate measuring instruments, says Albert

Nodon, and then he proceeds to explain the proposed

arrangement and use as follows:

If we place above an induction coil a magnetic needle,
free to move in a horizontal plane, as shown in the cut,

and then send a current of electricity through the coarse
coil of the instrument after the needle has had time to

settle, we will see that the needle will be deflected, and
have a tendency to place itself parallel to the axis of the
coils. Again, if a current is sent through the fine or
secondary wire, we will also see a deflection. These
movements of the needle may be controlled as to their
amplitude by means of a dampening magnet placed over
the needle. We thus create a magnetic field of variable
intensity.

We now see that we can utilize the induction coil as
either a voltmeter or an ammeter, for the former of
these is but a fine-wire galvanometer, and the second a
coarse-wire galvanometer; and by the use of both wires
we will have a wattmeter.
The arrangement of the parts is readily seen. A base

of wood supports two sliding rods, adjustable for per-
pendicular height. These rods form the supports for the
needle, which can be adjusted for distance from the
coils. A scale is shown upon which an indicating needle
of aluminum traverses, this last being part of and at-

tached to the magnetic needle, which is balanced on
points, and has its length parallel to the indicating
needle. The directing magnet is capable of being raised
and lowered at will.

We can, with this instrument, test currents up to

about 40 amperes by using the two uprights as termi-

nals.- The direction of the deviation of the needle also

shows the direction of the current flow.

For intensities between five amperes and about ^fa of

one ampere, send the current through the heavy wire of

the coil. Then adjust the frame by sliding the supports
up or down, and vary the distance of the director mag-
net.

For feeble currents, down to milliamperes. send the

current through the fine wire. Adjust as before, but in

a contrary sense.

For use as an amperemeter there is within the base a

German silver resistance measuring two ohms, which
assists in the graduation. To accomplish this we use an
ordinary lead accumulator cell of two volts, and of

which the interior resistance is negligible. We pass the

current at the same, time through the resistance of two
ohms and the large wire, the resistance of which is also

negligible, and obtain, according to Ohm's law:

E 2 volts

C = — or C = = 1 ampere.
R 2 ohms

Then, for the intensity of one ampere (C), the needle
stops at n, divisions of the graduated scale. Now, as

in a tangent galvanometer, the deviations of the needle
are proportioned, approximately, to the current flow;

the standard being the ascertained deflection for one
ampere, as we have just seen, it is easy to figure out
the flow for a given deflection. The range of the in-

strument and the small compass make it extremely con-
venient as well as useful.

With a standard, either an accumulator or a Daniell
cell, we may by using the fine wire get the known de-

flection of two volts or one volt of pressure by a similar

process of proportion. In practice the accumulator cell

is better, for the reasons that it can be used for both volt

and ampere measurements, and also for actuating the

coil as an induction instrument. -

In connecting up the terminals so that the current is

sent through both the large and small coils at the same
time, after the interposition of the two ohms, we have

AN INDUCTION COIL FOR ELECTRICAL MEASUREMENTS.

again a proportional deflsctioi of the needle, which in-

dicates the watt energy. W = amperes into the volts,

orW=iAX2V=2 watts.
We see, then, that by the aid of this simple instru-

ment we may effectually accomplish all the necessary
measurements for ordinary electrical purposes where
great accuracy is not required.

The amateur, who is often restricted financially as
well as in the variety and quantity of apparatus, can in

this single piece avail himself of its several purposes at

a limited expense, for he will have at one and the same
time for a minimum cost* First, a current indicator;
second, a coarse-wire galvanometer; third, a fine-wire
galvanometer; fourth, an amperemeter ranging in capac-
ity from
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0J to 50 amperes; fifth, a voltmeter ranging
from 500 volts to jfa volt; and sixth, a wattmeter.

Electric Traction for Suburban Rail-
roads.

When the trolley cars begin running on the Batavia or
Oak Park branch of the Chicago & Northern Pacific,
electricity will have scored its first point in Chicago in

the contest between steam and electricity as motive
power on suburban lines. This rivalry, says the Chi-
cago Record, is regarded as a matter of great import-
ance with railroad men to-day. The successful
third-rail experiments of the New England road within
the last t wo weeks have given electricity a long lead, and
when the directors of the Illinois Central give the word
to Chief Engineer John Wallace to go ahead and equip
the suburban lines between Randolph and Sixty-third
streets with the third-rail system, the "juice," as railroad
engineers call electricity, will be a winner. This is the
opinion reluctantly expressed recently by the superin-
tendents of motive power on half a dozen strong roads.
From all parts of the country come reports of the war

which the electric motor is waging with the steam loco-
motive on suburban lines. In some instances the rail-

roads have given in, and have adopted the "broom-
stick" engines. The New York Central is preparing to

equip one of its suburban divisions with electric service.

The conservative Lake Shore & Michigan Southern is in
tlie heat of a fight with electric lines, which have stolen
away considerable of its Cleveland suburban business.
This is a war of rates, but it is predicted that in a

short time the Lake Shore either will adopt street-car
methods with its steam service or else install the "juice."
A hot fight is on in Detroit between steam and electric

roads for suburban traffic, and the electric lines are
ahead. The^ steam roads put on more cars and more
trains, but they are handicapped, because their stations
are too far apart and because trains are run by time-card.

In Chicago the electric lines reaching out into the sub*
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urbs and paralleling the steam railroads have cut into

the suburban business to such an extent that on some
of the roads this business is given up. In the east,

where cities and towns are close together, the electric

railway lines have seriously affected the profits of steam
railroads, which are gradually losing control of the short-

distance suburban and internrban business.

Eastern railway men frankly admit that electricity

soon will take the place of steam on many roads in Mas-
sachusetts, New York. Rhode Uland, New Jersey, Con-
necticut and Pennsylvania They say that the solution

of the problem which confronts steam railroads in the

retention of their local business lies in the adoption of

electricity and the multiplication of stations. Some
roads will adopt radical measures and change their

steam equipment to electrical equipment. Other roads

will parallel their lines with electric lines.

In Chicago the large roads .having heavy suburban
business are waiting to see what the Illinois Central will

do. The elevation of railroad tracks will abolish grade

crossings, and this one improvement will put most of

the roads in a condition to equip their suburban lines

with the third-rail system.

Frene Current Controller.

The normal amount of current for which the con-

troller illustrated is adapted cannot be exceeded with-

out detection, the object of the invention being to prevent

use of an excessive amount of current, thus depriving

legitimate lamps of voltage and reducing their candle

power. Its use is confined principally to localities or

installations where lamps are rented at so much a month,

instead of being paid for by measure.

The apparatus is composed of two electro-magnets, one

having a winding of insulated wire, the number of turns

of which determines the output of current required

through ohmic resistance, while the other is wound with

fine wire and has a high resistance. Above these coils

is seen an armature lever mounted on a pivot. To the

left of the pivotal point the lever is threaded to allow a

counterweight to properly balance the lever. The

armature plates are of soft iron. Above the armature

lever is a flexible spring forming a key contact when in

a normal condition.

The device is inclosed in a box and the cover is fas-

tened by a lock to prevent tampering with the regulation

of the apparatus.

The introduction of lamps in excess of the agreed

number for which the weight is set, reduces the resist-

ance of the circuit and increases the current flow; the

magnetism of the first magnet increases, overpowering

the balance weight and breaking the contact. The cur-

rent now passes only through the fine-wire magnet, and

it holds the contact permanently open. A decided fall

of potential results, which reduces the candle power of

ihe lamps to virtual extinction.

As soon as the normal intensity of the current is re-

An Electric Furnace for Experimental
Work.

The accompanying illustration shows the principal

features of a simple electric furnace designed by F. VV.

Kiister and F. Bolezalek for experimental work, and is

described by the inventors as follows:

The furnace can be made of the simplest materials, such
as are available in every laboratory. Two large lumps
of lime are procured, and from them are cut two rectangu-
lar blocks, one 15 centimeters or 20 centimeters square
and 12 centimeters in thickness, the other of similar sec-

tion and 14 centimeters in thickness. A hole four centi-

meters in diameter is bored through the middle of the

lower block, and a cylindrical carbon rod is fitted to it

AN ELECTRIC FURNACE FOR EXPERIMENTAL WORK.

closely. The carbon is thrust in as far as the middle of

the thickness of the block, as shown in the figure, so as

to leave a cavity having a capacity of about 75 cubic
centimeters, serving as the chamber in which the reac-

tions to be studied may take place. The upper block,

which is the thicker of the two, serves as a lid. From
its lower side a bore hole is started four centimeters in

width and eight centimeters deep, acting as the upper
half of the reaction chamber. This hole is continued of

smaller diameter (1,5 centimeters) to receive the upper
carbon electrode which fits with some friction so as to

make a close joint. Two diagonal holes are also pro-

vided in this upper block, that on the left being for the

escape of gas generated in the hearth of the furnace,

and that on the right being designed as a hopper for

feeding in the material to be treated: this latter is con-

FR1-.NE CURRENT CONTROLLER.

stored by taking off the superfluous lamps, the reduced

intensity of the current permits the balance to overcome

the diminished power of the fine coil, and the current

now takes its initial course through the contact points

as before.

The illustrations are taken from V fclectricicn.

The executive committeeof the International Associa-

tion of Police and Fire Telegraph Superintendents has
decided to accept the invitation I o visit Nashville, Tenn.,
for the next convention, and Tuesday, September Sth,

was decided upon, this being the dale of the Old Time
Telegraphers' and the United States Military Telegra-
phers' meeting at the same place. The report of Treas-
urer Bosch shows the association to be in agood financial

condition. The association is steadily growing in num-
bers. J.

W. Aydon of Wilmington, Del., was elected a

member of the executive committee.

tinued by a sheet- iron funnel. The surfaces of the

lime blocks are made plane by grinding on a sand-
stone slab, and then further fitted by being rubbed to-

gether. It is easy to make in this way a joint which is

nearly gas-tight. As the lime blocks are apt to crack
when intensely heated internally, they should be
strengthened by pieces of sheet-iron bent at a right angle
and placed to protect each corner, the whole being then
bound with iron wire into a compact block. Connection
with the electrodes is made in the usual way, care being
taken to have the conductor to the upper carbon bent in

a large curve to permit free movement of the electrode

in a vertical direction. The upper electrcde may be con-
veniently held in a retort clamp with a long shank, so as
to allow of adjustment even when it gets hot.

The furnace is u::ed in the following way: The reac-

tion chamber is partly rilled with the material to be
treated; the upper block is put in place; the upper elec-

trode (which should be pointed) is pushed down until it

touches the lower carbon; more material is filled in

through the sheet-iron funnel until the funnel is full.

The circuit is then closed and the upper carbon raised
to start an arc. Using 36 secondary cells in series for

each 1S0 ampere-hours required, the current can be so
regulated by raising the upper electrode as to give a
voltage at the terminals of 40 volts with a constant cur-
rent of 60 amperes. In order to avoid an excessive cur-
rent at first, a resistance (which can be-cut out at will)

of o 36 ohm is interposed. The current can readily be
adjusted so that the circuit cut-out designed to fuse at 75
amperes is never melted.

When the furnace has been started, carbon monoxide
is given off at the opening, and should be kindled
there; after running some time the gas if accidently ex-
tinguished will ie-ignite of its own accord. Commonly
the flame is about 30 centimeters long, and so brilliant

from volatilized calcium as to make a blinding glare,

and to need obscuring with a dark glass plate for the
comfort of the operator. This is better than the use of

dark spectacles, as these make the necessary manipula-
tions and reading of the instruments difficult. The
point when the first charge has been run down can be
detected by the diminution of the flame from the vent of

the furnace, and a fresh quantity may be introduced by
raising the upper carbon so as to diminish the current
passing, breaking any crust which may have formed
over the lower end of the feeding hopper by means of a
rod of porcelain or pipe-clay, then lowering the carbon
until the full current is restored, the new material being
thrust in little by little down the funnel. The length of

the flame of the escaping gases serves as an index of the
progress of the reaction within. When the operation
takes more than about half an hour it may happen that

the vent-hole for gas becomes slopped with volatilized

products; in this case the obstruction must be removed
by the use of a clay red thrust in, and quickly with-
drawn lest it melt. It is possible to fuse a charge of

500 grammes in half an hour to one hour, without note-
worthy loss. After the furnace has been shut down,
about an hour must elapse before it can be handled,
but it is instructive ro raise the upper block for a
moment to get a glimpse of the intense white heat of the
reaction chamber.

It is desirable to use the furnace under a hood with a
good draught, but for short runs it can be used in the
open laboratory without serious inconvenience.

Indiana's Three-cent Fare Law.
The question of the validity of the three-cent law

passed by the last General Assembly of Indiana, the pro-

visions of which were applicable only to Indianapolis, was

argued last week before the Supreme Court of Indiana.

During the recent street railway contention in Indian-

apolis, and after Judge Showalter of the United States

Circuit Court, Chicago, had enjoined the city from un-

dertaking the enforcement of the law, a test case was

made by prosecuting alocal resident under the city or-

dinance making it a misdemeanor to refuse to pay five

cents fare on a street car. The defendant was fined

despite his plea that the so called three cent law was a

good defense to the prosecution. The city testified that

this law was unconstitutional, and the -appeal followed.

The attorneys of the street railway company declined

to recognize the proceedings. The city attorney con-

ducted the case and pleaded that the act was class legis-

lation, while the attorney-general of Indiana appeared

in defense of the enactment, and in his argument gave

much attention to the Showalter ruling, insisting that so

far from being bound by the United States Circuit Court,

the final decision io the higher federal court will be gov-

erned by the law declared by the state Supreme Court,

as recently shown in the Hammond annexation cases.

A ruling of the Supreme Court is anticipated before the

summer vacation, next month.

Meetings of Niagara Power Com-
panies.

A meeting of the stockholders of the Niagara Falls

Power company has been called for 11 a. m., June 1st.,

at the company's office in Niagara Falls. At this meet-

ing the stockholders will be called upon to take action

on a proposition to increase the company's capital stock

from 53,000,000 to $3,500,000, the increase to consist of

5,000 shares at a par value of Sioo each.

On the same day and at the same place will be held

the annual meeting of the stockholders of the Niagara

Falls Power company for the election of nine directors

and two inspectors of election for the ensuing year, and

also for the consideration of such other business as may
properly come before the meeting. The transfer books,

which closed May 25th, will be re-opened on June 2d.

The annual meetings of the Niagara Development

company and the Niagara Junction Railway company,

allied companies of the Niagara Falls Power company,

will be held on the same day and at the same place.

The result of an election at Chester, S. C, will be the

bonding of the town for $50,000 for electric lights and

waterworks. P. M. Spratt is the mayor.
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After many years of strife, which too often has been

very bitter, the citizens of Toronto, Ont., on Saturday,

May 15th, voted in favor of having street cars run on

Sunday. The total vote cast was 32,387, and the ma-

jority recorded in favor of Sunday cars was only 479.

Toronto is now expected to take its place in line with"

other progressive cities.

from purchasing acertain street-car line in the metropo-

lis. It is pointed out that municipal ownership is an

unmitigated evil, and that there is altogether too much
paternalism in the country at present. The tendency in

that direction should be effectually checked and move-

ments like the one under consideration discouraged.

This is a common-sense view of the situation that it

would be well for the public to appreciate and accept.

At last the programme for the Niagara meeting of

the National Electric Light association has been issued,

and its promises for an interesting and instructive con-

vention are very attractive indeed. The only thing that

can be said about it is that it is to be regretted that the

announcement was not made earlier in. order to give

those who are interested in the subjects to be presented

abetter opportunity to prepare for the discussion. The
management is to be congratulated, however, upon the

improvement in its record over last year. Possibly an-

other year or two may see the organization so perfected

that the programme can be issued a month or six weeks in

advance of the meeting. Encouragement in bringing

this about will not be wanting. All seem to realize the

necessity of this change, excepting those having the

matter in charge.

We commend to the thoughtful consideration of onr

contemporaries of the daily press the words of wisdom

contained in a brief editorial reproduced on another page

of this issue from the Chicago Chronicle, in which the

city of New York is congratulated upon the decision of

judge in that state that the municipality is debarred

As competition in the telephone business increases,

the points decided by the Supreme Court of Illinois last

month in the case of the Cairo Telephone company

against the Western Union Telegraph company will in-

crease in importance. Here was an attempt on the part

of the telephone company just named tocompel the tele-

graph company to permit it to put oneof its telephones in

a telegraph office at Cairo, 111., and tocompel the telegraph

company to receive telegraph messages from, and trans-

mit telegraph messages to, its subscribers, by means of

its telephone exchange, in the same manner that the

telegraph company received messages from, and trans-

mitted them to, subscribers of the Central Union Tele-

phone company, which used the telephones of the

American Bell Telephone company. But the Supreme
Court denied that the telegraph company could be com-

pelled by mandamus to do this. It said that the latter

was bound to treat all persons and corporations alike,

and without discrimination, in its business of receiving

and transmitting messages by telegraph, but it added

that the latter undoubtedly had a right to choose its own
agencies for the performance of its duties, and was not

bound to admit to its service every person or corpora-

tion who desired to assist in such performance or act as

such agency. Such a choice was not a discrimination

between persons or corporations in respect to a matter

where they had any right or the telegraph company
owed any-duty. Because one messenger boy was em-
ployed to carry messages to the persons to whom they

were directed, it could scarcely be said that the duty to

treat all persons alike in serving the public required that

every other boy having equal physical ability to carry

messages, who might offer himself for the service, must
be employed. Moreover, aside from the question

whether the telegraph company owed any duty to the

public or to the Cairo Telephone company to furnish

office room and attend the telephone, the Supreme Court

held that it was not bound to receive verbal messages.

Nor did it consider that because it had waived its rights

in that respect in dealing with one telephone company a

like waiver on its part to the Cairo company was required.

It might be witling to assume risks with one telephone

company that it would not with another. And a stalute

imposing penalties for the refusal of a telegraph company
to receive or transmit any dispatch from any other tele-

graph company, the court held, did not require a com-
pliance with the demands in this case.

Careful examination of the text of the opinion of

Justice Brewer of the Supreme Court of the United

States confirms the views expressed by this journal on

May 15th, when announcement was made of thedecision

in the Berliner case. The action of the court was based

upon the contention that the government had not proven

its charges of corruption and collusion between the

officers of the Patent Office and the American Bell Tele-

phone company, and that other matters in dispute could

be adjusted in the ordinary way when the Bell company

attempted to enforce the patent. Read in the light of

experience it is evident that the Bell company's sole

aim at the present time is to gain some temporary ad-

vantage, possibly with the hope of extorting from the

independent companies compensation in the form of

licenses or royalties for being permitted to continue in

business unmolested so far as the Berliner patent is con-

cerned. This would explain its policy in resorting to

every technicality known to experienced practitioners in

order to evade a direct consideration of the patent and

a decision upon the value and scope of the invention.

Assuming that this course was prompted by ultra-con-

servatism and not by fear, what lasting advantage

does the Bell company secure through its victory?

None whatever, so far as can be learned by outsiders.

If its patent be proven valid and valuable, eventually, it

has only extended the term of activity of its rivals and

incurred great expense in sustaining through other liti-

gation the claims of the patent that might have been

submitted at this time to the highest tribunal in the

land. On the other hand, however, it cannot hope to

bluster and browbeat into submission the independent

companies that are already established if its claim to

monopoly cannot be sustained in court, as the anti-Bell

forces are too well organized to be thus overthrown. It

will, it is true, enable the parent company to extort

royalties from local Bell exchanges for several years,

even though the Berliner patent might be annulled

when considered upon its merits. But such action

would ultimately bring upon those responsible for it

such severe censure and reproach as to make the pro-

ceeding unprofitable as well as unsatisfactory.

If evidence were wanting of the effect of legislative or

litigious action upon street railway securities, it could be

found in abundance in the quotations of the stock mar-

kets during the last month, both in Chicago and New
York. No matter what opinion may be entertained of

the advisability of listing these securities, it must be

admitted that the fluctuations in values noted are an un-

mistakable reflection of public opinion concerning

them. In New York the controversy over the rights of

the surface companies, and the threatened opposition to

the elevated roads, have had a depressing effect upon the

stocks of these corporations. The same experience was
noted in Chicago during the discussion of the Hum-
phrey bills and immediately following their defeat. In

spite of every effort to bolster up these securities, they

dropped several points, and all the wild rumors cir-

culated in Springfield and upon La Salle street could

not quicken them into activity. It remains to be seen

what effect the Littler bills will have upon them. This

measure presents an entirely different proposition from

that embodied in the late Humphrey bills. It says

nothing about a state commission to grant franchises for

the use of Chicago streets; it says nothing about the rate

of fare that shall be charged by the street railways; it

does not seek to hamper street railway companies that

may be organized after the bill shall have gone into ef-

fect, and it does not say anything about the compensation

that the city shall receive for the use of its thorough-

fares. As compared with the Humphrey bills the new
measure makes many concessions to public opinion, and

indicates that the street railway men appreciate the fact

that they are in the position of suppliants for public fa-

vors, not dictators of terms upon which they will provide

transportation facilities. Had they come into this frame

of mind earlier they might now have less trouble in con-

vincing Chicago that it would be for the interest of the

people as well as for the corporations to place these enter-

prises upon a firm and substantial footing. This is

certainly very desirable, and it can only be done by

increasing the legal time for street railway franchises

which local authorities are now limited in granting,

and legalizing the operation of electric and cable cars.

The present "horse and dummy" railway act, under

which all the Chicago street railways, with but one

exception, hold charters, permits the granting of fran-

chises for but 20 years, and gives no authority for

operating anything but horse and dummy lines.

"Dummy" means "small sleam locomotive," accord-

ing to the legal interpretation of the statute, and the

act therefore, it is contended, gives no authority for the

operation of cable and trolley lines. If this be true the

lines of electric and cable road now operating in Chicago

are in each case exceeding their charters.

Senator Littler's bill empowers the City Council to

grant franchises for a long term and recognizes street

railways of all classes. It is a substitute for the ' 'horse

and dummy" act, broadens the definition of the

term "street railway" and makes franchises extending

over a greater period possible. To secure these long-

term franchises the Chicago street railways will, under

the proposed law, have to deal with the City Council as

heretofore, or, as Mr. Yerkes says, the street railway

companies will have to submit to a revision of their

property at every meeting of the City Council.
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SUPREME COURT DECISION.

Full Text of Justice Brewer's Opinion in

the Berliner Case.

When the decision of the Supreme Court of the United

States in the suit of the Government to have the Berliner

patent set aside was announced on Monday, May 10th,

the points considered by Justice Brewer, who submitted

the opinion, were made public, but the opinion itself

was not given out, as it had not been printed. A certi-

fied copy of the opinion has just been received from

Washington; and it is here reproduced in full.

A careful examination of this document reveals the

fact that there is much in the decision that will reassure

the independent manufacturers of telephone apparatus

and owners of anti-Bell exchanges. The court takes

particular pains to point out that many considerations

which it could not admit in the government suit may

properly be introduced as defenses when the Bell com-

pany may attempt to sustain the patent. The opinion

confirms the belief, too, that the so-called victory of the

Bell interests is in reality a skillful evasion ou technical

grounds of the real point at issue. Following is the com-

plete text of this important document:

On February 1, 1893, the United States filed in the

Circuit Court of the United States in and for the Dis-

trict of Massachusetts a bill in equity against the Amer-
ican Bell Telephone company and Eraile Berliner, pray-

ing a decree to set aside and cancel patent No. 463,569,

issued on November 17, 1891, to the telephone company,
as assignee of Berliner. Upon amended pleadings and
proofs the Circuit Court on January 3, 1S95 (65 Fed.

Rep. S6), entered a decree as prayed for. On appeal to

the Court of Appeals for the First Circuit this decree was
on May 18, 1S95. reversed, and a decree entered direct-

ing a dismissal of the bill. (33 U. S. App. 236 ) There-

upon the United States took an appeal to this court. A
motion was made to dismiss the appeal for want of juris-

diction, which was denied (159 U. S. 54S), and the case

was argued upon the merits.

As stated by counsel for the appellant, four grounds for

relief were presented and discussed in the Circuit Court.

Those grounds are:

"1. That the delay of the application in the office for

13 years was, under the circumstances alleged in the

bill, unlawful and fraudulent.
"2. That a patent issued November 2 T

18S0, upon a

division of the original application, covers the same in-

vention as that covered by the patent in suit, and
exhausted the power of the commissioner as to that in-

vention.

"3. That the patent is not for the same invention

which was described in the application as filed.

"4. That, taking the application to date from the

time when it was made by amendment to cover the in-

vention described and claimed in the patent as issued, it

was barred by public use for more than two years."

By that court only the first two were considered, and
the argument in the Court of Appeals was confined to

those questions,

Mr. Justice Brewer delivered the opinion of the court:

This is a suit by the United States to set aside a

patent for an invention as wrongfully issued. Jt is,

we believe, the first case in tbis court in which upon
proofs such an application has been presented. The
right of the United States to maintain such a suit
u.-is affirmed in United States vs. Telephone eninpaiiy

(128 U. S. 315). The question now is whether upon the
facts disclosed in this record the relief prayed for
ought to he awarded. It becomes, therefore, a matter or

moment to determine under what circumstances ^and
upon what conditions the United States are entitled
to have a patent issued in due course of law set aside
and canceled.
Many cases have come to this court, in which patents

for lands have been sought to be set aside, and the
rules controlling such suits have been frequently con-
sidered. Such decisions will naturally throw light upon
the question here presented, though before adverting
to them it may be well to note the difference between
patents for land and patents for inventions. While
the same term is used, the same grantor is in each, and,
although each vests in the patentee certain rights, yet
they are not in all things alike. The patent for land
is a conveyance to an individual of that which is the
absolute property of the Government and to which, hut
for the conveyance, the individual would have no right
or title. It is a transfer of tangible property; of prop-
erty in existence before the right is conveyed; of prop-
erty which the Government has the full right to dis-
pose of as it sees fit, and may retain to itself or .convey
to one individual or another; and it creates a title" which
lasts for all time. On the other hand, the patent for
an invention is. not a conveyance of something which
the Government owns. It does not convey that which,
but for the conveyance, the Government could use and
dispose of as it sees fit, and to which no one save the
Government has any right or title except for the con-
veyance. But for the patent the tilling patented is open
to the use of anyone. Were it not for this patent anyone
would have the right to manufacture and use the Berliner
transmitter. It was not something which belonged to
the Government before Berliner invented it. It was
open to the manufacture and use of anyone, and anyone
who knew how could contrive, manufacture and use
the instrument. It conveyed to Berliuer, so far as
respects rig-hts in the instrument itself, nothing that he
did not have theretofore. The only effect of it was
to restrain others from manufacturing and using that
which he invented. After his invention he could have
kept the discovery secret to himself. He need not have
disclosed it to anyone. But in order to induce him to
make that invention public, to give all a share in the
benefits resulting from such an invention, Congress, by
its legislation, made in pursuance of the coustitution,
has guaranteed to him an exclusive right to it for a
limited time: and the purpose of the patent is to protect
him in this monopoly, not to give him a use which, save
for the patent, he did not have before, but only to
seDarate to him an exclusive use. The Government
parted with nothing by the patent. It lost no property.

Its possessions were not diminished. The patentee, so
far as a personal use is concerned, received nothing
which he did not have without the patent, and the
monopoly which he did receive was only for a few
years. So the Government may well insist that it has
higher rights in a suit to set aside a patent for land
than it has in a suit to set aside a patent for an in-
vention. There are weightier reasons why the Govern-
ment should not be permanently deprived of its property
through fraudulent representations or other wrongful
means, than there are for questioning the validity of
a temporary monopoly or depriving an individual of the
exclusive use for a limited time of that whose actual
use he claims to have made possible, and which, after
such time, will be open and free to all. Bearing in
mind this distinction, let us inquire upon what condi-
tions the Government may maintain a suit to set aside
a patent for land.
These suits may be conveniently grouped in three

classes: First, wmere, the Government being the only
party interested, the patent is charged to have been
obtained by fraud in representations or conduct. Sec-
ond, where the land by appropriate reservation is not
subject to patent, but is, nevertheless, erroneously
patented;. Third, where the land, though subject to
patent in the ordinary administration of the land office,
is patented to the wrong person either through fraud
or by reason of mistake or inadvertence. In the first
class are the following cases: United States vs. Hughes
(11 How. 552i ; United States vs. Throckmorton (9S U. S.
61); United States vs. Atherton (102 U. S. 372); Moffat vs.
United States (112 U. S. 24); United States vs. Minor
(114 U. S. 2331 ; Maxwell Land Grant Case (121 U. S. 325);
Colorado Coal Co. vs. United States (123 U. S. 307);
United States vs. San Jacinto Tin Co. (125 U. S. 273):
United States vs. Silver Mining Co. (12S U. S. 673); United
States vs. Hancock (133 U. S. 193); United States vs.
Trinidad Coal Co. (137 U. S. 160); United States vs. Budd
(144 U. S. 154); San Pedro &c. Co vs. United
States (146 U. S. 120). In the second are these: United
States vs. Stone (2 Wall. 525); Leavenworth &c. R. R.
Co. vs. United States {92 U. S. 733); McLaughlin vs.
United States (107 U. S. 526); Western Pacific R. R. Co.
vs. United States (10S U. S. 510); Mulhin vs. United
States (US U. S. 271); and in the third the following:
Hughes vs. United States (4 Wall. 232); United States
vs. Beebe (127 U. S. 33S); United States vs. Marshall
Mining Co. (129 U. S. 579); United States vs. Missouri
ike. Railway (141 U. S. 35S); United States vs. Southern
Pacific R. R. Co. (146 U. S. 570).

The second and third classes are not paralleled in
this case, for it is not claimed that there was no in-
vention, or that the patent issued to the wrong party.
The decisions in those classes need not be consitierea.
The first class comprises all cases in which the land,
though subject to patent and therefore within the
jurisdiction of the land department, was charged to
have been patented in "consequence of fraudulent repre-
sentations or conduct on the part of the patentee. The
representations may have been as to the matter of
right or the matter of quantity. The patentee may have
been entitled to no land or to less, or a different tract
than that patented. In any event, fraud was the basis
of the relief sought, and as fraud actual or constructive
in the issue of the patent is the burden of this suit,
we will quote from the opinions in some of these cases.
In the Maxwell Laud Grant case, Mr. Justice Miller.
delivering the opinion of the court, sa-id (page 3S1):
"We .take the general doctrine to be, that when in

a court of equity it is proposed to set aside, to annul
or to correct a written instrument for fraud or mistake
in the execution of the instrument itself, the testimony
on which this is done must be clear, unequivocal and
convincing, and that it cannot be done upon a bare
preponderance of evidence which leaves the issue in
doubt. If the proposition, as thus laid down in the
cases cited, is sound in regard to the ordinary contracts
of private individuals, how much more should it be
observed where the attempt is to annul the grants,
the patents, and other solemn evidences of title emanat-
ing from the Government of the United States under
its official seal. In this class of cases, the respect due
to a patent, the presumption that all the preceding steps
required by the law had been observed before its issue,
the immense importance and necessity of the stability
of titles dependent upon -these official instruments, de-
mand that the effort to set them aside, to annul them,
or to correct mistakes in them should only be success-
ful when the allegations on which this is attempted
are clearly stated and fully sustained by proof. It is

not to be admitted that the titles by which so much
property in this country and so many rights are held,
purporting to emanate from the authoritative action of
the officers of the Government, and, as in this case,
under the seal and signature of the president of the
United States himself, shall be dependent upon the
hazard of successful resistance to the whims and caprices
of every person who chooses to attack them in a court
of justice; but it should be well understood that only
that class of evidence which commands respect, and
that amount of it which produces conviction, shall make
such an attempt successful."
In Colorado Coal company vs. United States, Mr.

Justice Matthews, after quoting part of the foregoing,
adds (p. 317):
"It thus appears that the title of the defendants rests

upon the strongest presumptions of fact, which, al-
though they may he rebutted, nevertheless can be over-
thrown only by full proofs to the contrary, clear, con-
vincing and unambiguous. The burden of producing
these proofs and establishing the conclusion to which
they are directed rests upon the Government. Neither
is it relieved of this obligation by the m-gative nature
of the proposition it is bound to establish. It is, indeed,
semetimes said that a negative is incapable of proof,
but this is not a maxim of the law. In the language of
an eminent text writer: 'When the negative ceases to be
a simple one—when it is qualified by time, place or cir-
cumstance—much of this objection is removed; and proof
of a negative may very reasouably be required when the
qualifying circumstances are the direct matter in issue,
or the affirmative is either probable in itself, or sup-
ported by a presumption, or peculiar means of proof
are in the hands of the party asserting the negative.' "

Then, after quotations from many authorities, the
learned justice closes the discussion with these words
from 1 Greeuleaf on Ev. sec. SO:
"So, where the negative allegation involves a charge

of criminal neglect of duty, whether official or otherwise;
or fraud; or the wrongful violation of actual lawful
possession of property; the party making the allegation
must prove it; for in these cases the presumption of law,
which is always in favor of innocence and quiet posses-
sion, is in favor of the party charged."
In United States vs. Marshall Mining company, Mr.

Justice Miller again refers to this matter, saying (p. 589):

"The dignity and character of a patent from the United
States is such that the holder of it cannot be called upon
to prove that everything has been done that is usual
in the proceedings had in the land department before its
issue, nor can he be called upon to explain every- ir-

regularity or even impropriety in the process by which
the patent is procured."
With these declarations of the law controlling such

cases we proceed to consider that which, according to
the brief of counsel for the Government, is the princi-
pal matter in this case. We quote their words:
"The delay in the office is the great fact in the ease.

It determined the bringing of the suit, stands in the
forefront of the bill,-was the principal question argued

in both courts below, and occupies the chief space In
the decisions rendered. It is not set tip as laches, nor
as a ground of forfeiture under any provision of the law
or rule of the Patent Office, but as a course of conduct
in the nature of fraud on the public."
What was the delay in this case? The application by

Berliner was made on June 4, 1S77. he having filed a
caveat on April 14, 1S77. In 1S7S, and prior to October 23,
the telephone company purchased Berliner's invention,
and on Xovember 17, 1891. a patent was issued to the
telephone company, as assignee of Berliner. The applica-
tion was, therefore, pending in the department fourteen
years, during thirteen of which the invention was the
property of the telephone company. The effect of this, it
is said, is to prolong for all practical purposes the tele-
phone monopoly during the lifetime of this patent; and
in this way: On March 7, 1S76, patent No 174,465 was
issued to Alexander Graham Bell, in which patent as
aliened in the bill and admitted in the answer, were
described and claimed "a method of and apparatus for
transmitting sound by means of an undulatory current
of electricity." This was the original telephone patent.
And it signified that Bell invented the telephone. That
patent has expired and all the monopoly which attaches
to it alone has ceased, and the right to use that invention
has become public property. But wnile ne invented the
telephone, the apparatus he devised was inefficient for
public uses. Berliner invented something by which
taken in connection with Edison's and Blake's inven-
tions. Bell's undulatory current could be made prac-
tically available for carrying on conversation at Ion"
distances. In other words, the telephone, as we use it—
that which has become such an important factor in the
commercial and social life of to-dav—does not embody
simply the invention of Bell, but also those of Edison
Blake and Berliner. So that while the public has to-dav
by reason of the expiration of the Bell patent, the right
to use as it pleases his invention, such right is a barren
one and the telephone monopoly is practically extended
to the termination of the Berliner patent. And this
extension of the time of the monopoly has been accom-
plished by means of the delay in the issue of the Berliner
parent, the long pendency of the application in the
Patent Office. In order that the contention of the
Government may be clearly presented, and in view of
the importance of this question, we may properly uuote
at some length from the brief of counsel-
"In the present case Mr. Bell's patent of 1S76 covered

broadly the process of transmitting sound by means of
nn undulatory electric current, as distinguished from an
nii'-mipted or broken current, no matter how produced
His patent showed a transmitter capable of producing
such a current, but so feebly that its use was limited
to short distances. Afterward Mr. Berliner diseovei-edwe will say, that the undulatory current necessary to
transmit speech can be produced hv means of another
form of transmitter—one operating by variation of pres-
sure between its electrodes at their point of contact
But as the only function of the instrument was to pro-
duce an undulatory current, and as the use of that
current, however produced, was covered by Mr Bell's
invention, it follows that the instrument was subject totwo independent monopolies.

"Later, we will say, Mr. Edison discovered that the
use of carbon as the material for the construction of the
electrodes ol the Berliner transmitter gave to that in-
strument a greatly increased power and reach of opera-
tion. Later still Mr. Blake devised a particular combina-
tion of carbon and metallic electrodes, with mechanism
tor tbeir mounting, which secured an improved ease andpermanence of adjustment and superior adaptation tocommon use. Mr. Bell hit upon the true principle, in
relation to the kind of current to be employed, andwas justly entitled to a patent for it, although therange of his transmitter may have been but a fewhundred feet. Mr. Berliner, we will sav, nil upon thetrue principle underlying the operation of the micro-phone, and was entitled to his patent, although the
mechanism he used in the embodiment of his thoughtwas so unstable in its adjustment as to make it of un-
certain value. The inventions of Mr. Edison and Mr
Llake completed the instrument, and made possible th^
talking telephone in every man's -house, the city ex-change, and the long-distance line from city to city

"It thus bapened that the Blake transmitter introduced
into public use by the Bell company in 1S7S, and familiar
to us all, was the embodiment in one piece of mechanismand its use of four distinct inventions made by four dif-
ferent men. That company was the owner of all the in-
ventions. For Mr. Bell's invention it held patents issued
111 1876 and 1S77; for Mr. Blake's patents were issued in
1881; and for the others, applications were on file sub-
ject to its control.
"Mr. Bell's invention was one of the first rank—noth-

ing less than the discovery of a new law of nature Mi'
Berliner's invention was a beautiful intellectual concep-
tion of a mode of operation. Mr. Edison's was the dis-
covery of a new property of carbon. Mr. Blake's was
an ingenious and a practical utilization of the three
Mr. Bell's invention lies at the foundation of Ihe art of
telephouy. Mr. Edison's and Mr. Blake's have done more
to make the art of practical value than all others fol-
lowing Mr. Bell.
"We assume that it was not possible to take out

patents for all these inventions at the same time. And
.so far as that was not possible, the overlapping and
prolongation of the monopolies created by the patents
in the use of the carbon microphone could not be avoided
without denying to some one or more of the inventors
his rights under the law. But docs it follow that the
Bell company was entitled of right to hold control "i"
the microphone under the broad claims of the Bell
patent and the construction and combination claims of
the Blake patents, and nurse the applications for the
other inventions in the office, taking out a patent on
Berliner's just in time to overlap Bell's, and on Edison's
in time to overlap Berliner, and so secure a monopoly on
the same transmitter used in the same way to produce
the same result for three times the period'fixed bv the
statute for the duration of a patent?
"It needs no lawyer's argument to make manifest the

inherent moral wrongfulness of such a proceeding toward
the public. Every right-minded man will feel it in-
stinctively. Would it be a legal wrong?"
After discussing the injury to the public which results

from the conduct described, they add:
"Heuce a man who is enjoying a monopoly of a thing

under one patent, and is at the same time* prosecuting
an application for another patent which will give him
a monopoly of the same thing for a further period, is
bound to speed his application."

It win be perceived that it is conceded that some
delay is unavoidable. In the very nature of things that
is so. It is not possible that an application for a patent
can be considered and determined on the instant. So
it is not the fact, but the excessiveness of the delay
of which complaint is made. The mere fact of delay
does not, therefore, operate to deprive the inventor
of his legal rights. Before he can be punished it must
be shown that he has been guilty of a wrong—that he
has caused the delay. It matters not whether the delav
he reasonable or unreasonable, for a brief time or for
many years, if the applicant is not responsible for it.
Whatever may be the injury to the public, if the delay
is caused solely through the negligence or inattention of
the tribunal before which the application is pending. it

is something for which the applicant is not responsible,
and which does not affect his legal rights. There is often
great delay in suits in the courts. Cases not infrequently
yre argued before the highest courts and not decided by
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them for weeks and sometimes for years. Whatever ef-

fect such delav mav have upon the interests of others

or of the public, so long as it results from the mere non-

action of the courts, the rights of the- suitor are un-

affected He cannot be punished on account of the delay

of the tribunal before which he is presenting his suit.

Neither can a party pursuing a strictly legal remedy
be adjudged in the wrong if he acts within the time
allowed, and pursues the method prescribed by the stat-

ute. If the statute gives him five years within which
to bring an action on a note he cannot be denied rehet

simplv because he waits four years and eleven months.
If he 'has two years after a judgment against him within
which to take an appeal he may wait until the last day
of the two vears. Under Section 4SS6, Rev. Stats., an
inventor has two years from the time his invention is

disclosed to the public within which to make his applica-

tion, and unless an abandonment is showu during that

time he is entitled to a patent, and the patent runs as

any other patent for seventeen years from its date. He
cannotbe deprived of this right by proof that if he had
filed his application immediately after the invention the
patent would have been issued two years earlier than it

was and the public therefore would have come into

possession of the free use of the invention two years
sooner. The statute has given this right, and no con-

sideration of public benefit can take it from him. His
right exists because Congress has declared that it should.

It will not do to say that, because Congress has declared

that seventeen years is the life of a patent, seventeen
years is the limit of the possible monopoly: for the same
legislation that gives seventeen years as the life of a
patent gives two vears within which an application for

a patent may be made, and during that time, as well

as while the" application is pending iu the department,
the applicant has practically, if not legally, an exclusive

use. A party seeking a right under the patent statutes

may avail himself of all their provisions, and the courts

may not deny him the beuefit of a single one. These
are* questions not of natural but of purely statutory right.

Congress, instead of fixing seventeen, had the power to

fix thirty Tears as the life of a patent. No court can
disregard any statutory provisions in respect to these
matters on the ground that in its judgment they are
unwise or prejudicial to the interests of the public.

And in this connection it is also well to notice these
facts: Section 4SSS. Key. Stat., requires an inventor to

make application in writing to the commissioner of
patents. That and the two or three succeeding sections
prescribe what the application shall state, and by what
it shall be accompanied. Section 4S93 provides that on
the filing of the application and the payment of fees
"the commissioner of patents shall cause an examina-
tion to be made of the alleged new invention or dis-

covery; and if on such examination it shall appear that

the claimant is justlv entitled to a patent under the
law, and that the same is sufficiently useful and im-
portant, the commissioner shall issue a patent therefor."
Section 4S94 reads:
"All applications for patents shall be completed and

prepared for examination within two years after the
filing of the application, and in default thereof, or upon
failure of the applicant to prosecute the same within
two years after anv action therein, of which notice shall

have" been given to the applicant, they shall be regarded
as abandoned by the parties thereto, unless it be shown
to the satisfaction of the commissioner of patents that
such deiav was- unavoidable."
Certain rules of procedure have been prescribed by

the commissioner of patents, and a certain routine of
practice has become established in that department.
Now, all these matters of statutory enactment, rules of
procedure and routine of practice are things over which
an applicant has no control. When he has once filed his
application, complying with the statutory requirements,
then the Patent Office takes possession of the matter. It
determines when and how it will act, and the applicant
can onlv ask and wait.
And why should he be called upon to do more? He

comes before the tribunal which the Government has
established aud presents his application. Why should
the validity of the grant which that tribunal finally

makes depend in any degree upon the number of times
he has repeated his application? The true rule is that
if application has been made and the applicant has once
called for actiou, he cannot be deprived of any benefits
which flow from the ultimate action of the tribunal,
although that tribunal may unnecessarily, negligently,
or even wantonly, if that supposition were admissible.
delay its judgment. If the public is interested in prompt
action, if the Government which represents the public
thinks that more speed on the part of any of its tribunals
is essential, it is the Government which is called upon
to act. and the applicant may with propriety wait until
either the tribunal has acted or until the Government.
having regard for the public interest, has interfered
to compel action. Accepting the statement of counsel
as to the facts to be correct in all its fullness, consider
what would have been the ruling of a court if an
application had been made to it based upon those facts.
Suppose the applicant had presented its petition for a
mandamus to compel prompt action on the part of the
patent officials and said, "I have applied for aud am
entitled to a patent. It will be issued after a while
without any judicial compulsion. I can make large profits
if the Patent Office will be dilatory, aud yet I ask a
mandamus to compel its immediate action," would not
the ruling have been, "By your owu showing you are
entitled to no relief; you have no cause of complaint;
it is the Government, representing the public, which
alone can complain." And if it could obtain no assistance
by a suit in advance, can it be punished indirectly by
being deprived of that which was finally awarded to it?
Much is said in the briefs and in the arguments about

the practical continuance of the telephone monopoly.
It is well to understand exactly what is meant thereby.
No one questions that the Bell patent has expired,
and that all of his invention is free to the use of the
public. It is not denied that Berliner's invention is

something independent and distinct from the Bell in-
vention. It is the combination of these inventions with
those of Blake and Edison which makes the instrument
in commercial use. and because this is the most service-
able it is the one that the public insists upon having. But
each invention has independent rights. It loses nothing
because when united with another it results iu an in-
strument more valuable than either alone will give.
Suppose that at the expiration of this Berliner patent
some new invention shall be made by which in connection
with those already free to the public an instrument can
be manufactured far surpassing in utility that used
to-day. and the Bell company shall purchase that inven-
tion, the public, which always insists ou having the best
and most serviceable, will undoubtedly take the new in-
strument, and in that way it may happen that what is
called the telephone monopoly is practically still further
continued. But surely that does not abridge Ihe legal
.rights of anyone. The inventor of the latest addition
is entitled to full protection, and if the telephone
company buys that invention it is entitled to all the
rights which the iuveutor had. All that the patent law
requires is that when a patent expires the invention
covered by that patent shall be free to evervone, and
n ot that the public has the right to the use of any
other invention, the patent for which has not expired",
and which adds to the utility and advantage of tin'
instrument made as the result of the combined inven-
tions.
Counsel seem to argue that one who has made an in-

vention and thereupon applies for a patent therefor

occupies, as it .were, the position of a quasi trustee for
the public; that he is under a sort of moral obligation
to see that the public acquires the right to the free use
of that invention as soon as is conveniently possible. We
dissent entirely from the thought thus urged. The in-

ventor is one" who has discovered something of value.
It is his absolute property. He may withhold the knowl-
edge of it from the public, and he may insist upon ail

the advantages and benefits which the statute promises
to him who discloses to the public his invention. He
does not make the law. He does not determine the
measure of his rights. The legislative body, represent-
ing the people, has declared what the public will give
for the free use of that invention. He cannot be heard
in the courts to say that it is of such value that he is

entitled to a larger and longer monopoly; that he is not
fully compensated for the great benefit which his inven-
tion bas bestowed by the pecuniary receipts during
seventeen years. No representative of the public is at

~

liberty to negotiate with him for a new and independent
contract as to the terms and conditions upon which he
will give up his invention. He must come under the
dominion of the statute, and take that which the public
has proffered its willingiiL'SS tt* give. As the lawmaking
power has prescribed what the public will give, specified
the terms and conditions of purchase, indicated the
time and methods of determining the right of compensa-
tion, he on his part has an absolute legal right to avail
himself of all the provisions thus made. It is not of
course doubted that the courts, in construing the patent
as all other statutes, must have regard to the spirit as
well -as the letter. That simply requires that courts
shall ascertain their true meaning, but when that is as-
certained the applicant for a patent is entitled to all
the benefits which those statutes thus construed give.
What are the evidences of wrong in this matier of

delay? It may have been caused either by the negligent
or wrongful action of the officers of the department, "

and without any connivance, assistance or conoaireuce
on the part of the applicant, or it may have been brought
about by the applicant, either through its corruption
of the public officers, or through other misconduct on
its part. If the fault is wholly that of the d putinent,
the applicant ought not to suffer therefor. While, on
the other hand, if its conduct bas been wrongful, it may
and ought to suffer. There is no pre-umpt.on against
the applicant. If a tribunal charged with official action
delays such action, whatever of presumption" surrounds
the delay attaches to the tribunal, and no evidence of
wrong being given, the presumption would be that the
delay was at the instance of the tribunal and not caused
by the applicant. The Government, therefore, in order
to make out its case, must affirmatively show that the
delay has been caused in some way by the conduct of
the applicant, and before its patent can* be set aside the
Government must, in" accordance wilh the rules laid
down in respect to mud patents, establish that fact
clearly. It may not rest on mere inferences, mere sug-
gestions, but must prove the wrong in such a nlanner

. as to satisfy the judgment before it can destrov that
which its own agents have created. We reiterale what
was said by .Mr. Justice Miller, for the court, in the
Maxwell land grant case, that a suit between individ-
uals to set aside an instrument for fraud can only h?
sustained when the testimony in respect to the fraud is
clear, unequivocal and convincing, and cannot be dona
upon a bare preponderance of evidence, which leaves
the issue in doubt; and that if this lie the settled rue
in respect to suits between individuals, it is much m ire
so "when the Government attempts to set aside its sol-
emn patent. And we may here again repeat that if thi;
is true when the suit is "to set aside a patent for land.
which conveys for all time The title, a fortiori-, it must
be true when the suit is one to set asile a patent for
an invention which only grants a temporary right.
What evidence has the" Government produced? We

premise by saying that there is not a scintilla of testi-
mony as to any corruption of the officers of the depart-
ment by the defendants, or any attempt at such cor-
ruption. Counsel do nut put the finger on a single fact
tending to show that any money was ever paid to any
official of the Patent Office, or that any undue influence
was ever attempted to be exerted upon* or improper sug-
gestion made to anyone. So far as the record disclos.s,
there never was an intimation made to a single official
that he could profit iu any way by a moment's de.aw
All thought of wrong in this respect may, therefor'.-.
be put aside. If there was no corruption on the part of
the defendants, what did they do that calls for condem-
nation? And we turn to the brief of the learned counsel
for the Government to see what evidences of wrong
they have found in the record. After noting that their
inquiry begins at June 9, 1SS2, thus impliedly conceding
that there is no reason to question the delav up to
that time (a period of five years), they call attention
to the subsequent correspondence between the sol'citor
iu charge of the application and the odieials of ih?
deDartmeut, which, so far as is material, is as fol-
lows:
"Ou June 9, 1SS2, the examiner wrote to the solu Tol-

as follows: 'As at present advised it is believed that the
claims presented may be allowed, but final action in this
case mnst be suspended iu view of probable interfer-
ences with other pending applications, which will be
declared as soon as practicable.'
"On October S, 1SS3. sixteen months later, the solicitor

wrote as follows: 'In June, 1SS2. I received an official
letter, dated the 9th of that month, saying that ' the
claims presented may be allowed, but final pc.ion is
suspended in view of probable interferences." Sin e
then I have been awaiting the official action. I beg to
call attention to the case and ask that it mav receive
action.'
"October 23. 1SS3, the examiner, as follows- 'In re-

spouse to applicant's letter filed October 9, 1SS3. it is stated
that further action in this case on the part of the
office must be still further postponed until the conditions
of interfering applications will permit the declaratiou
of interference, which seems unavoidable.'
"Ou February 19, 1SS6. two years and four months later,

the solicitor, as follows: "The specification is hertbv
amended as follows: Erase amendment O, filed Decem-
ber 16, 1SS1. Erase claims 3. 7. S, 10 and 11. and change
number of claims 4. 5, 6, 7 and 9 to 3, 4, 5. 6 and 76.'
This amendment contained nothing material to the

present discussion.
"March 17. 1886. the examiner, as follows: 'In response

to amendment of February 19, 1SS6. applicant is advised
that the broad claims involving the idea of a variable
pressure contact telephone will probably be involved in
an interference with a pending application or applica-
tions of another applicant, and that said applicant has
been advised that he must show that the office action
taken iu tbe matter of his application is rot a sufficient
answer thereto ou or before the 1st of April, 1SSS. In
the meanwhile this application will be suspended from
further action.'
"August 13. 1SSG, five months laler. the solicitor: 'I

desire to be informed of the present status of this case,
and to be advised if the office is awaiting any action on
the. part of the applicant. It is desired that no rights
should be lost by inaction.'
"August 19, 1SS6*. the examiner, as follows: 'In response

to applicant's letter of the 13lh inst. he is hereby ad-
vised that the delay in this case is a matter over which
he has no control, except it be, perhaps, in the matter
of urging an early interference. The interference will
be declared as soon as the other applicants are in con-
dition, if it be decided that they are entitled to the
same. The otfice is awaiting no action on the part of
the applicant, aud the delay is- through no fault of his ' '"

After these quotations, counsel observe as follows:
"These penunctory exchanges of compl.meats be-

tween the solicitor and the examiner occupied -the entire
time from June 9, 1SS2, to March 16, 1SSS, five years, nine
months and seven days. In all that time not a demand
for action, not a hint even of dissatisfaction, appears
in the record. We have quoted it all. Of course, this
appearance of willing acquiescence is not conclusive.
Tiie examiner's letters indicate au obstacle in the way;
some portending interference or interfereuces. always
coming, yet never arriving. But the supine submission
of the company to such extraordinary delay, for such
a cause, is the first item of the proof. If it had been
possessed of a real purpose to have its patent as soon
as possible, if it had been losing miltioiis per annum
for want of it, as the people are losing milions becaue
of it. would it not have found some way to force this
invisible foe into the field, or at least leave on 'the
record some trace of its mighty effort to burst the
bands of official routine which prevented it from find-
ing and fighting him?"
This presents the burden of the case on the part of th^

Government. It amounts to only this: The defendant
company was not active but passive. If millions were
to be added to its profit by active effort it would have
been importunate and have secured this patent long
before it did. As millions came to it by reason of its
being passive, it ought to suffer for its'omission to be
importunate. It must keep coming before the commis-
sioner like the widow beiore the unjust judge in tbe
parable, until it compels the declaration, "though I fiar
not God nor regard man, yet, because this widow
troubleth me, I will avenge her. lest by her continual
coming she weary me." But is this the rule to measure
the conduct of those who apply for official action? What
is the amount of the importunity which will afford pro-
tection to the grant finally obtained? How frequent
must tbe demand be? It is easy to say that the appliea
tions of this defendant, coming only at the interval of
months ami years, were, taken with the replies of the
Patent Office, mere •'perfunctory exch;ing s of compli-
ments," but this does not change the "Tact that action
was asked aud repeatedly asked; that no request was
made for delay, no intimation that it was desired or
would be acceptable.
In this connection may well be noticed the letter of

the solicitor, in March. 1SS1, to the commiss'oner, in
which he urged the modification of Rule No. 94 in iv-

spect to interferences, and this in order to hasten the
issue of the patent. In this letter, besides pointing out
how the rule as it then existed would tend to delay,
he adds these statements:
"So far as my client is concerned, I have to submit

that it is of tbe utmost importance that the interferem e
be declared forthwith. * * *

"The indefinite suspension of the interference would
only create harassing and oppressive claims after the
public had become possessed of "be invention without
hinderance or objection on the p.-vi of the tiivriuor, and
it is lint just to say that neither of the interfering ap-
plicants could with any degree of propriety claim to be
the inventor and expect that such notice on his part
would be treated by the public with .any degree of re-
spect. Patents issued as the result of long pending in-
terferences are always looked upon as odious monopolies
because of the manner in which they are enforced at
the time when the public were already possessed of the
invention. * " *

"* * * An early decision upon the question submitted
is earnestly requested."
It may be auded that the modification was made in

October, 1S81.

In respect to this letter, and especially the second
paragraph, quoted above, counsel for the Government
say

:

"In tbe argument below, counsel appeared to think
that once was enough, and that they stood as a per-
petual exhortation to duty to the exauiiaer and all
his successors as though tney had been nailed on bis
office door. But they were not even in tbe file of tbe
Berliner case. Examiner Freeman, whose report was
indorsed ou the letter, went out of office iu ISSiJ. If any
one ever saw it after that until it was exuumed for the
purpose of this case, the fact does not appear in the
record."
But is the applicant to be condemned bejause, having

once made an urgent request for action and po.n.ea
out reasons therefor, it was not continually repeating
that request, because it did not see that such request
was placed -on the files' of this particular application,
or, as intimated in the words of counsel, nai.ed on the
doors 01 the Patent Office?
It is, of course, easy to say that thesi applications,

these suggestions aud requests meant nothing; that they
were a mere bliud; but something more than assertion
of counsel is necessary to destroy their significance, or to
establish collusion between the applicant and the officials

of the department. But the case does not stand upon
the fact that the formal communications from the solic-

itor in charge of this application were few in numbtr.
While iu every one, in which the matter was referred
to. there was a request for action, it also appears from
the testimony of Messrs. Freeman. Lyons and Kintner,
who were tiie examiners in charge during the major
portion of the time in dispute, that the representatives
of the Bell company were urgent iu pushing the Berliner
application. For instance. Examiner Lyons testified:

"They were urgent and persistent beyond toleration.
Hardly a day passed without somebody representing
the interests bf the Bell Telephone company coming 10
our room and urging the allowance of tne Berliner case,
or the declaration of interferences. I myself was way-
laid in the halls of the Patent Office, aud on more than
one occasion did I sneak into the room to avoid being
bored by Mr. Charlie Hedrick, the assistant of Mr. PijI-

lok. Mr. Pollok himself, also, although less frequently,
came to the room, and, later on, notably toward the end
of 1SS4, and in the spring and summer of 1SS5, Mr.
W. W.- Swan was a frequent visitor in the electrical
division."
And Examiner Kintner, (who was in office from Miv.

1SS3, to April, 1SS7J, iu reply to a question as to what
Mr. Swan, one of the representatives of the telephone
company, did in respect to the application; said:
"L had a great many interviews with him in the mat-

ter of both the Edison and the Berliner applications
under consideration, -and he was very persistent in urg-
ing the passage of both applications to patent; in fact,
to such au extent that his persistency annoyed me not
a little."

Another matter referred to by counsel is what they
call the "tacit understanding." The facts are these:
One Daniel Drawbaugh claimed to have in rented the
telephone prior to Bell. He assigned his inventions to
the People's Telephone company, between whom and
the defendant company a heated and protracted li liga-
tion arose. Now, it is said that there was an agree-
ment, or, at least, a tacit understanding, between the
officials of the Patent Office, the People's company and
the defendant company that the proceedings in the Pat-
ent Office in respect" to the Berliner application should
wait the determination of the litigation between the two
telephone companies. It is insisted that the officials had
no right to euter into such au agreement; that it was
unlawful in its character. Assuming that this is so
still the fact appears that the proposition therefor came
from the representatives of the Drawbaugh interest,
that it was deemed by the officers of the Patent Office^
to be for the best interests of all, aud that it was
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simply assented to by the defendant. Nowhere does it

appear that the defendant urged, or even suggested, the
propriety of such a delay, hor the present we do nut
consider the wisdom or the rightfulness of the course
pursued. All that we desire to notice is th;tt it was
uot at the instance of the defendant.

It is further said that, even if there were at first

any excuse for such "tacit understanding," and the
Patent Office properly delayed action ou this application
until after the litigation between Drawbaugh and Bell
had ended, a judgment therein was rendered in the Cir-
cuit Court in 1S84; and that then the office should have pro-
ceeded promptly, and that there was no excuse tor
waiting until the decision of the appeal by tli's court
in 1S8S; ami least of all for any delay after that final

decision by this court.
Summing up their argument on this branch of the

case, counsel say:
"The review of the history of the Berliner applica-

tion which we have now completed shows that in its

treatment of it the office proceeded upon two unlawful
assumptions.
"The first was that an applicant, whose application

is ready for issue except for ;t possible theratened in-

terference, must wait until the antagonizing application
is either found allowable aud ready for the interference,
or finally ejected from the office, no matter how long
that may be. This assumption governed the action of
the examiners from 1SS2 to the issue of the patent. * * *

The se 1 assumption was that the judicial deter-
mination of the question of Dra/wbaugh's invention, in

the suit between the owners of the applications, was
not enough 10 warrant action by the office. Examiner
Khituer took the ground, in conversation with Mr.
Swan—never on the record—that the decision of the
circuit Court -was not enough for him; that the case
might be appealed, and he would act only mi the de-
rision of the Supreme Court. But when that came, it

received no more consideration than had been given to
that of the Circuit Court."
Were it conceded that these two assumptions were

"false assumptions," as counsel call them, what are
thev but errors of judgment on the part of the patent
officials as to the course of procedure; and can it be
possible that an applicant for a right, who has under
the siatute im choice of tribunals or course of procedure,
but is compelled to apply to one tribunal which has
exclusive jurisdiction in the matter, and must abide
by its rulings as to procedure, can be held to have for-

feited his right simply because of errors of judgment
by such tribunal as to the procedure? The .statement
Of the question seems to us to carry ' its own answer.
It is true counsel follow this declaration of the errors
on the part of the office in the matter of procedure
wiih the further statement:
"The guilty party is the Bell company. It had a full

and perfect inside 'view of the whole situation from thy
beginning. Its attorneys were wiser in these things
than the commissioners or the examiners. They shrewdly
availed themselves of every unauthorized usage, mis-
taken assumption, ignorant misconception, or suppose 1

obstacle, by means of which the issue of the patent
could be delayed without apparent responsibly on their
part. In view of the duty which vested upon the com-
pany to speed the application, that was fraud, not less

but more reprehensible because it was not of the com-
mon and gross kind, but so refined and acute that its

garb of professed innocence has deceived even the Court
of Appeals."
The difficulty with this, charge of wrong is that it is

not proved, it assumes the existence of a knowledge
which uo one had; of an intention which is not shown.
It treats every written communication from the solici-

tor in charge of the application, calling for action,

as a pretense, and all the oral and urgent appeals for

promptness as in fact mere invitations to delay. It not
only rejects the testimony which is given, both oral and
written, as false, but asks that it be held to prove just
the reverse.
Indeed, the ease which the counsel present to us may

be summed up in these words: The application for this

patent was duly filed. The Patent Office, after the fil-

ing, had full jurisdiction over the procedure; the appli-

cant had no control over its action. We have been un-
able to offer a syllable of testimony tending-- to show that

the applicant ever in ;uiv way corrupted or attempted
to corrupt any of the officials of the department. We
have been unable to show that any delay or postpone-
ment was made at the instance or on the suggestion
of the applicant. Every communication that it made
during those ye sirs carried with it a request for action,

vet because the delav has resulted in enlarged profits to

the applicant, and the fact that it would so result

ought to have been known to it, it must be assumed
that in some way it did cause the delay, and having to
caused the delav' ought to sutler then for. There is sel-

dom presented a case in which there is such an absolute
ami total failure of proof of wrong.
Th-< defendant company might safely have left the

case bore, but it has -not been content to rest the con-
troversy with the failure on the part of the Government
1. show ;iuv wrong. It. has not been content to accept
the Scotch ' verdict of "not proven." It has called :is

witnesses the examiners who were in charge of this

application, and taken their testimony as to what f'id

in fact take place, and as to how and why the long delay
occurred. Whatever judgment may be pronounced npo:i

the wisdom of the course pntsne.l by those officials, or
the sufficiencv of the reasons given by them therefor,

there is no ground for controverting that they acted
in good faith. The case is not one of arbitrary, peremp-
tory postponements and delay.
Thev supposed they were acting in compliance with

the rules of the Patent Office, and out of proper regard
for the rights of conflicting interests. No just estimate
can be placed upon the propriety of their conduct without
taking into consideration the whole subject of telephonic
inventions and litigation. As heretofore stated, and as
is well known, Bell claimed to be the pioneer in this

matter of telephonic communication. His claim was dis-

puted, and out of that dispute came the most important,
the most protracted litigation which has arisen under the

patent system in this country. For years this litigation

was pending in the trial courts, subsequently brought
to this court, and finally decided in 1SS8. So great was
this litigation, so immense the volume of testimony, and
so important the rights involved, that it is the only

case in the history of this court to which an entire

volume of our reports is devoted. (1-6 U. S.) The ar-

gument was protracted through weeks, and The case was
held under consideration for a year, and finally decided

by a closelv divided court. Is it strange that, when the

primary right was being so vigorously contested, and
was so' much a matter of doubt, when (as appears from
the testimonv in this case) the judgment of the law de-

partment of the Government was adverse to the claims

of Bell, and to the validity of the patent which he had
obtained—is it strange, we ask, in view of these facts

that the disposition of the apparently minor matter
should be held in abeyance in the Patent Office until

a final decision of the primary right?
Neither can anv just estimate be placed upon their

conduct without taking into account the volume of busi-

ness, and the pressure on account thereof, in the Patent
Office. Bevond the fact, which is a matter of common
knowledge', that thousands of applications are filed and
thousands of patents granted each year, the record dis-

closes something as to the multitude of applications

for patepta for telephones aud telephonic devices which

were pending during these years. Mr. Townseud, who
was an examiner up to November 15, 1SS0, while unable
to state the number of applications, was aide to say that
he had examined over 120 that went to patent. This, it

will be remembered, was in the early days of telephonic
investigation and invention. It appears also from a
communication made by the commissioner of patents to
the secretary of the interior, ou December 13, 1S92. ad-
vising against this suit, that at that time a gentleman,
who is called in the letter the "relator," had pending
in the Patent Office 152 applications for patents on tele-

phones and telephone systems. These facts may be only
side lights, but they show that the examiners and other
officials in the Patent Office had sometning else to do
besides considering this application.
Of course, it is easy to say that the Patent Office could

have disposed of this application more promptly than
it did; that it ought to have done so, and that, in view
of the termination of the great litigation favorable to
the claims of Bell, its delay has resulted in large pecu-
niary benefits to the defendant. But a wisdom Jjoru
after the event is the cheapest of all wisdom. Anybody
could have discovered America after 1192. The question
is not whether a better judgment on the part of the
patent officials would have disposed of this application
long before it was, is not indeed whether there was
any error of judgment, but whether they acted wrong-
fully and their action was induced by or at the instance
of the defendant.
One thing more deserves notice. The argument of the

counsel for the Government proceeds all along on the
assumption of the superior knowledge of the representa-
tives of the defendant company; that they saw the
end from the beginning; that thev knew that their client
had an invention which was patentable and that Ihey
would ultimately obtain a patent therefor, and also that
Bell was and would finally be adjudged the primary
inventor of the telephone; and that possessed of all this
this knowledge they planned the de'av in securing the
Berliner patent in order thai thereby thev might extend
to the termination of its life I he telephone monopoly.
But what an assumption this is and how illy justified by
the facts! The very process and termination of the Bell-
Drawbaugh litigation demonstrates the doubtfulness of
the question there in issue, and is absolute evidence, that
there was up to the close of that litigation an uncer-
tainty as to the result. Equally uncertain was the out-
come of the Berliner application. Indeed, there is an
uncertainty as to every application. No one can foretell
what will be the judgment of the Patent Office upon
the questions of novelty and utility. And iu lespeet to
this Berliner application the matters which are subse-
quently to be considered attest that there was iimjiv tnan
ordinary doubt as to the outcome. On account of those
matters it is earnestly contended that there was no
merit in the application, and that it ought to have been
denied. Further than that, thev knew that the officials
of the Patent office were subject to change—as in fact
they were changed during the pendency of these pro-
ceedings—-arid even if they had any direct intimations
from the first examiner or the first comnrssioner, thera
was no certainty that a subsequent examiner and sul.se-

quent en mini si oner would entertain the saute views. If
the Bell-Drawbnugh litigation had terminated the other-
way (ami a different opinion on the part of a single mem-
ber of this court would have changed this result), or if

when the time came the commissioner of the Patent
Office had decided against the Berlin r application, and
his decision been sustained on appeal to the Supreme
Court of the District of Columbia, then all this bril-
liant scheme of realizing millions would have van-
ished into thin air. If they were possessed of the wis-
dom which the Government attributes to them, the rep-
resentatives of the Bell company must have realized
that; the certainty which attends a final decision ad
1I1

i
issue of a patent was something worth striving for,

and not lightlv to be ignored. And if this underlying
assumption has so little foundation, what shall be siil
of an inference and an imputation unsupported by evi-

dence and based upon that assvmpfon?
Our conclusions on this branch of the case arc: First,

that before the Government is entitled to a decree can-
celing a patent for an invention on the gn und that
it had been fraudulently and wrongfully obtained, it must,
as in the case of a like suit to set aside a patent for
land, establish the fraud and the wrong by tcsiimony
which is clear, convincing and satisfactory. X>'r,\ d,
that Congress has established a department with offi-

cials selected by the Government, to whom all applica-
tions for patents must be made: has prescribed the
terms and conditions of such applications, and entrusted
the entire management of affairs of the department to
thosi- officials; that when an applicant for a patent
complies with the terms and conditions prescribed and
files his application with the officers of the department
he must abide their action, and cannot be held to suffer
or lose rights by reason of anv delay on the part of
those officials, whether reasonable or unreasonable, un-
less such delay has been brought about through his cor-
ruption of the officials, or through his inducement, or at
his instance. Proof that they weir in fault, that they
acted unwisely, unreasonably, and even that they were ,

culpably dilatory, casts no blame on him and abridges
none of his rights. Third, the evidence in this case does
not in the least degree tend to show any corruption by
the applicant of any of the officials of the department.
or any undue or improper influrnte exerted or attempted
to be exerted by it upon them, and on the other hand
does affirmatively show that it urged promptness on the
part of the officials of the department, and that the
delay was the result of the actions of those ottie'als.

And* fourth, if the circumstances do not make it clear
that this delay on the part of the officials was wholly
justified they 'do show that it was not wholly unwar-
ranted, and that there were reasons for the action of
such officials, which at least deserve consideration and
cannot be condemned as trivial.

The three remaining grounds of relief asserted by the
Government may be considered together. Defedan's
contend that as the last two. although urged in the
Circuit Court, were not presented to the Court of Ap-
peals (referring for this fact to the opinion of the
latter court and also a notice which was contained in
the brief of counsel for the Government), we are pre-
cluded from noticing them, citing as authority Be!l T<.
Bruen (1 How. 169), Alviso vs. United States IS Wall.
337), National Bank vs. Commonwealth (9 Wall. 353). Rog-
ers vs. Bitter (12 Wall 317). Klein vs. Russell (19 Wall.
433). Supervisors vs. Lackawanna Co. (93 U. S. 619), Wil-
son vs. McNamee (102 U. S. 572), Wood vs. Weimar (101

U. S. 7S6), Topliff vs. Topliff (145 U. S 156l. MeGafian
vs. Bank of Rondout (156 U. S. 218)', and Carr vs. Fife
(I06 U. S. 494), in which cases, with more or les's par-
ticularity, the proposition is announced that this court
will not consider questions not presented to and pass-d
upon by the lower court. "We deem it unnecessary to
determine how far that rule is applicable in this case,
for the reasons which compel us to deny relief on the
first of these grounds are, when applied to the facts
developed by the testimony, equally potent as to the
others. That ground, as stated, is "that a patent issued
November 2, 18S0, upon a division of the original appli-

cation covers the same invention as that covered by the
patent in suit and exhausted the power of the commis-
sioner as to that invention." The patent of 1SS) is for
a receiver; that of 1S91 for a transmitter. It is c'aimed
that the two instruments are alike in form and alike
iu function, save as thev are operated at different ends
of the telephone wire. The transmitter can be placed

at the other end of the wire and then becomes a re-
ceiver, and so vice versa. Popularly speaking, it may
be said that the transmitter takes the varying sounds
of the human voice and passes them on to the telephone
wire, to be borne along thereon by the undulatory elec-
tric current until they reach the 'receiver, which' takes
aud passes them to the human ear. In a sense the re-
ceiver is also a transmitter, for it passes the sounds
from the wire to the ear. We agree with the Court of
Appeals that it is unnecessary to determine- whether
there are two separate inventions in the transmitter
and the receiver, or whether the patent of 1£?1 is Cor
an invention which was covered by the patent of 1880.
The judgment of the Patent Office, the tribunal estab-
lished by Congress to determine such questions, was ad-
verse to the contention of the Government, and such
judgment cannot be reviewed iu this suit.
Suits may be maintained by the Government in its

own courts to set aside one of its patents not only
when it has a proprietary and pecuniary interest in (tie
result, but also when it is necessary in order to enable
it to discharge its obligations to the public, and some- •

times when the purpose and effect are simply to enforce
the rights of an individual. In the former cas-s it has
all the privileges and rights of a sovereign: The stat-
utes of limitation do not run against it. The laches of
its own officials does not debar its right. (Van Brocklin
vs. Tennessee, 117 U. S. 151; United Stales vs. Nashville
Railway Company, US V. S. 120; Uniled States vs.
Insley, 130 U. S. 263.) But when it has no proprietary
or pecuniary result in the setting aside of the parent;
is not seeking to discharge its obligations to the public;
when it has brought the suit simply to help an indi-
vidual; making itself, as if were, the instrument by
which the right of that individual against the patentee
can be established, then it becomes subject to the rules
governing like suits between private litigants. As said
in United States vs. Beebe (127 U. S. 333, 347):

"We are of the opinion that when the Government
is a mere formal complainant in a suit, not for the
purpose of asserting any public right or protecting any
public interest, title or property, but merely- to form
a conduit through which one private person can conduct
litigation against another private person, a court of
equity will not be restrained from administering the
equities existing between the real parties by any exemp-
tion of the Government designed for the protection of
the rights of the United States alone. The mere use
of'its name in a suit for the benefit of a private suitor
cannot extend its immunity as a sovereign government
to said private suitor, whereby he can avoid and escape
the scrutiny of a court of equity into the matters pleaded
against him by the other party; nor stop the court from
examining into and deciding the case according to the
principles governing courts of equity in like cases be-
tween private litigants." See also United States VS.
lies Moines etc. Co. (142 U. S 510), Curtner vs. United
States (149 U. S. 662). •

Now, in the case at bar the United States has no pro-
prietary or pecuniary interest. The result, if favorable
to it, would put uo money in ils treasury or property
in its possession. It has a standing in court cither in
the discharge of its obligation to protect the public
against a monopoly it has wrongfully created, or simply
because it owes a duty to otuer patentees to secure
to them the full enjoyment of the rights which it has
conferred by its patents to them. Perhaps both of these
objects were in view. In so far as the latter was aud
is the purpose of this suit it brings it wi:h:n the rule
laid down in United States vs. Beebe, supra. Doubtless
the removal from the public- of the burden of a monopoly
charged to have been wrongfully created was also one
of the objects, and perhaps the principal object. (United
States vs. American Bell Telephone Co., 159 U. S. 548.)

To what extent this may relieve the Government as
suitor from all the rules governing the suits of private
individuals need not be specifically determined here.

One of the familiar rules of equity, reinforced by
statute (sec. 723, Rev. Stat. I is that "suits iu equity
shall not be sustained in either of the courts of the
United States in anv case where a plain, adequate, and
complete remedy may be had at law." The objection
to (he validity of this patent on the ground that it: was
already covered by the patent of 1S80 is a defense
which, under the statutes (see. 4920, Rev. Stat.), is open
10 every individual charged by the patentee with in-

fringement, whether the proceeding against him be an
action at law or a suit in equity. The Government,
therefore, if seeking simply to protect the right of an
individual, ought not to be permitted to maintain a
suit in equity to cancel that against which the in-

dividual has a perfect legal defense available in any
action brought by or against him. The query is pressed
whether the same rule would not also apply when the
Government is only seeking to protect the public at
large, for the public is but the aggregation of all the
individuals, and if each of them has a perfect defense
lo the patent, so all together have. Again, aud as an
illustration perhaps of the extent of the rule referred to,
it has often been held that while one having the title
to and possession of a tract of land can maintain a
suit in equity to cancel a deed or other instrument which
is a cloud upon the title, such suit cannot be sustained
if the deed or instrument is void upon its face, its
invalidity resting upon matters of record, and not af-
fected by any lapse of time or statute of limitations. In
other words, the deed or instrument is not considered a
cloud if it can never be used to destroy his title or dis-
turb his possession. The objection to this patent on the
ground stated is an objection resting upon matters of
record—of record in the Patent Office: not dependent
on oral testimony nor subject to change, and in no way
affected by lapse of time. Within the scope of this
specific application of the general rule it would seem
that equity has no jurisdiction either at the suit of the
Government or of an individual to formally cancel that
which by record and unfailing evidence is, as claimed,
absolutely void.

But, further. Congress has established the Patent Of-
fice, and thereby created a tribunal to pass upon all
questions of novelty and utility. It has given to that
office exclusive jurisdiction in the first instance, and
lias specifically provided under what circumstances its

decisions may be reviewed, either collaterally or by
appeal. As said in Butterworth vs. Hoe (112 U. S. 50, 67):

"That it was intended that the commissioner of patents,
in issuing or withholding patents, in reissues, inter-
ferences and extensions, should exercise quasi-judicial
functions, is apparent from the nature of the examina-
tions and decisions he is required to make, and the
modes provided by law. according to wfiich, exclusively,
they may be reviewed."
Sections 4911 to 4914. Rev. Stat, grant appeals in cer-

tain cases to the Supreme Court of the District of Colum-
bia. It is true those sections do not authorize appeals on
behalf of the Government, but the failure so to do may
be evidence that Congress thought the Government ought
not to interfere; and because it believed it had made
ample provision for securing the rights of all without
the intervention of the Government. Section 4015, Rev.
Stat., authorizes a suit in equity on behalf of an appli-
cant for a patent whose application has been refused.
Morgan vs. Daniels (153 U. S. 120) presented a con-
troversy under that section, and in the opinion, on page
124. we said: "It is a controversy between two in-
dividuals over a question of fact which has once been
settled by a special tribunal, entrusted with full power
in the premises. As such it might be well argued, were
it not for the terms of this statute, that the decision
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of the Pnteni Office was a finality upon every matter
of Cact."

li is true that all these sections refer to proceedings
between individuals, but the Government is as much
hound by the laws of Congress as an individual, and
when Congress has created a tribunal to which ii has
{riven exclusive determination in the first instance of
certain questions of fact and has specifically provided
under what circumstances that determination may be
reviewed by the courts, the argument is a forcible one
that such determination should be held conclusive upon
the Government, subject to the same limitations as
apply in suits between individuals.
There is nothing in United States vs. Bell Telephone

company (128 U. S. 315), and United States vs. American
Bell Telephone company (159 U. S. 548), to conflict with
the views above expressed. In the former case the
question presented was whether the Government could
maintain a bill to set aside a patent for an invention on
the ground of fraud in its issue, and among the ob-
jections urged was the fact that Congress had, in see-

lion 4920. Revised Statutes, made specific provision for
certain defenses in suits by an infringer. It was held

that Ihe Government could maintain such a bill, and
thai these special statutory provisions did not defeat

its right, the court summing up the discussion in these
words" (p. 373):

"The argument need not be further extended. There
is nothing" in these provisions expressing an intention

of limiting the power of the Government of the United
States to "get rid of a patent obtained from it by fraud
and deceit. And although the legislature" may have given

to private individuals a more limited form of relief,

by way of defense to an action by the patentee, we
think the argument that this was intended to supersede
the affirmative relief to which the United States is en-

titled, to obtain a cancellation or vacation of an instru-

ment obtained from It by fraud, an instrument which
affects the whole public whose protection from such a
fraud is eminently the duty of the United States, is

not sound."
In the latter case, which is the one now before us, there

was decided a motion to dismiss for want of jurisdiction

in this court of an appeal from the decision of the
Court of Appeals, and it was adjudged that this court
had jurisdiction. It is true, at the close of the opinion
is found this general statement as to the power to main-
tain such a suit (p. 555):

"Iu United States vs. Telephone company (supra), it

was decided that where a patent for a grant of any kind
issued bv the United States has been obtained by fraud,

by mistake or bv accident, a suit by the United States
against the patentee is the proper remedy for relief, and
that in this country, where there is no kingly preroga-
tive, but where patents for land and inventions are
issued by the authority of the Government, and by offi-

cers appointed for that .purpose, who may have been
imposed upon by fraud or deceit, or may have erred as
to their power, or made mistakes in the instrument
itself, the appropriate remedy is by proceedings by the
United States against the patentee."
But while there was thus rightfully affirmed the power

of the Government to proceed by suit in equity against
one who had wrongfully obtained a patent for land or
for an invention, there was no attempt to define the
character of the fraud, or deceit, or mistake, or the
extent of the error as to power which must be estab-
lished before a decree could be entered canceling the
patent. It was not affirmed that proof of any fraud, or
deceit, or the existence of any error on the part of the
officers as to the extent of their power, or that any
mistake in the instrument was sufficient to justify a
decree of cancellation. Least of all was it intended to
be affirmed tiiat the courts of the United States, sitting

as courts of equity, could entertain jurisdiction of a suit

by the United States to set aside a patent for an inven-
tion on the mere ground of error of judgment on the
part of the patent officials. That would be an attempt
on the part of the courts in collateral attack to exercise
an appellate jurisdiction over the decisions of the Patent
Office, although no appellate jurisdiction has been by the
statutes conferred. We are of opinion, therefore, that
the question, as stated, is not open for consideration in
this case. We see no error in the decision of the Court
of Appeals, and its decree, dismissing the bill, is affirmed.
Mr. Justice Harlan dissented.
Mr. Justice Gray and Mr. Justice Brown were not

present at the argument, and took no part in the de-
cision.

Independent Telephone Companies
Organizing.

In a dispatch to the Chicago Record itom Fort Wayne,

Ind., dated May 24th, this information is given: "An
important meeting of independent telephone managers

was held here to-day and a committee appointed to

organize a meeting of all independent companies in the

United States to combine in opposition to the Bell com-

pany. Judge' R. S. Taylor, counsel for the United States,

was retained as permanent counsel and made a long re-

port to the members of the meeting. He declared the

suit had been of great benefit to the independent com-

panies, giving them opportunity to enter the field and

keeping the Bell company at bay for four years. The
next meeting will be held in Pittsburg in 30 days to take

further steps to making a national organization. A com-

mittee of five will meet in Detroit next Saturday to per-

fect the plans for the fight against the Bell company."

Telephone News from the Northwest.
[From ihe Minneapolis correspondent of the Western Elec-

trician, i

Allen Tompkins has been granted a franchise at Minot,

N. D., for a telephone system.

Work is being pushed on the telephone system of A
T. Presson, at Hudson, Wis., and connection will be

made with New Richmond and other points.

The Wayne County Telephone company will be re-

quested to build a telephone line between Allerton and

Humeston, Iowa.

John Williams and Ole Burnstad were granted a tele-

phone franchise at Willmar, Minn.

The special committee of the Minneapolis Council

recommends granting a franchise to the Western Tele-

phone Construction company of Chicago and to the

Mississippi Valley Telephone company of Keokuk, Iowa.

Geo. H. Stanton has applied for a franchise for a

local telephone exchange at Great Falls, Mont.

Sioux City, Iowa, has telephone connection with

Sioux Falls, S. D , over the lines of the Iowa Telephone

company.

The American Telephone & Telegraph company has

resumed work on its lines west from Davenport, Iowa.

R. W. Stewart, who was granted a telephone fran-

chise at Dubuque, Iowa, and has until May 25th to accept

it, has asked for further time, in which to look up the

recent Supreme Court decision on the Berliner patent.

The New Ulm Telephone company of New Ulm,

Minn., has been incorporated with $10, 000 capital stock.

Litigation Based Upon the Berliner
Patent.

In view of the recent developments in ihe telephone

situation it will be of interest to recall the fact that there

is now pending a case in which the validity of the Ber-

liner patent is involved. On August 5, 1895. a bill was

filed in the United Slates Circuit Court at Boston by the

American Bell Telephone company against the National

Telephone Manufacturing company for the infringement

of the Berliner patent No. 463,569. The defendant's

answer was filed by Edward P. Payson in October, 1895,

and the plaintiff's primafacie case was completed two

monibs later. The introduction of documentary evi-

dence was begun on October 28, i8g6, but was inter-

rupted when the arguments were made in the Supreme

Court of the United States in the government suit for

the annulment of the patent, and it may be resumed at

an early day. As soon as the record is complete, as far

as documentary proofs are concerned, experts will be

called for the defense. The points upon which testi-

mony will be taken include the Bell patent, Edison's

priority, expired foreign patents, the insufficiency of

Berliner's application, the true .significance of his

caveats, the identical nature so far as telephony is con-

cerned of variation of pressure and of area and the

limited scope of the Berliner patent even if valid. The
National company hopes with the information in its pos-

session to demonstrate that the Berliner patent does D'
(

cover an invention that is an essential feature of com-

mercial telephony as practiced to-day.

Governmental Ownership in Brazil Un-
satisfactory.

The government of Brazil has become tired of operat-

ing railways, and by an act of the last congress offered to

lease the entire system of 14,000 miles of track belonging

to the government to any responsible authority who
would pay a bonus of ^14,000,000 or more. No bids have
been received, although propositions have been made by
twosyndicates for certain parts of the system that are re-

garded as desirable. William E. Curtis, the Washington
correspondent of the Chicago Record, explains the con-

dition of affairs in a manner that will be very interesting

to those who are considering the advisability of the gov-

ernment engaging in enterprises of this kind. ' 'The ob-

ject of unloading the railroad system," he says, "is to

relieve the taxpayers of a large annual deficit. Govern-
ment operation of railways, which is advocated by many
people in this country, has not proved successful in Bra-
zil, the chief reason being the difficulty of keeping poli-

tics out of the management. The Central road, for ex-

ample, which used to pay nine percent, dividends, is now
a burden upon the government to the extent of two or

three millions a year, which is entirely due to politics and
the employment of incompetent men for political reasons.

The same is true of other railways, and, although they
have been very important in the development of the re-

sources of the country, it is believed by the wisest men-
that they would serve this purpose equally well under pri-

vate management. In addition to the government system
of 14,000 miles, there is about 4,000 miles under private

management, most of which is subsidized. Several of

these roads are paying good dividends; others, which
have a six percent, guaranty, do not call upon the govern-

ment for more than two or three per cent."

Municipal Ownership an Evil.

[From the Chicago Chronicle.}

A judge in New York city has decided that the munici-
pality is debarred from purchasing a certain street

railway line. The decision has caused great grief among
those people who are always urging the municipal owner-
ship of street car lines, gas plants and other public works,

but the city may be congratulated that it has been de-

barred from that questionable privilege. There is too

much paternalism in this country as it now is, and of all

things to be avoided is the city ownership of street rail-

way lines. New York disposes of its franchises to the

highest bidder and then seeks to control in a reasonable
degree the management of the lines. Handsome sums
are realized, and it would do well to be satisfied with

this. .

Limitations of Government in Water
Power Plants.

Bv Mark A. Replogle.

The regulation of the speed of a water-wheel in a power
plant is determined by four distinct factors:

1. Changes in load or requirements for power.
2. Time required for gravity to genevate power.
3. Capacity of the plant for stored energy.

4. The governoror mechanism that should automatic-
ally combine the first three factors in such a manner as
to obtain even speed or good regulation.

These factors, clearly defined, are bases from which
intelligent calculations can be made showing the possible
efficiency of government in any water power plant.

Let it be understood that the word "government" re-

fers to that regularity of motion or speed that is so de-
sirable and necessary in our finest manufacturing and
electrical power plants. Absolutely uniform speed can
be maintained only when there is no change in the
power supply and no change in the friction or work of

the plant; but if the above factors are carefully consid-
ered and judiciously manipulated or applied, the varia-

tions of speed may be so reduced that the results can be
called perfect government.
The speed of a plant at all times is a resultant of op-

posing forces establishing an equilibrium or balance.
The power supply has a tendency to increase speed
and the work has a tendency to decrease it. Speed
may be varied by increasing the power supply or by de-
creasing the power supply; by increasing the amount of
work performed, or by decreasing the amount of work
performed; and any one of the above changes causes in-

stantly a change in the speed ; but the amount of change
in speed depends entirely upon the amount of change in

load, the time it takes gravity to generate power, the
quantity of energy in store, and the operation of the gov-
ernor in opening or closing gate.

Since it is impossible for any automatic governor to

change the power supply at the instant a change has
been made in the load or work of a power plant, it is

very plain that there must be fluctuations in the speed.
The problem of government is to narrow these fluctua-

ations to such an extent that the speed will be constant
as far as practical operation is concerned. The finest

government ever obtained consisted of changes in speed,
but within narrow limits. The speed of a well-governed
single-crank engine changes four times every revolu-
tion.

The first factor in governing, "the changes in load"
is a variable one, and is limited only by the character
of the work done by the water wheel. The changes may
range from zero to the full power of the wheel instantly,

making government a more difficult problem than it

would be if the changes were limited in number or

quantity. It is plain that if an even speed is retained
when a change in load is made, there must be at the
same instant a corresponding change in the power sup-
ply. This is an impossibility in automatic governing,
for several reasons: the speed must chaDge in order to

inspire the speed governor, following this, the speed
governor causes the valve or gate moving mechanism to

operate, which operation requires time; and again, it re-

quires time for gravity to overcome the inertia of the
increased quantity of water that must pass through the
wheel before an increase in power can be had. During
all this time, the speed of plant has been decreasing if

the load was increased, or increasing if the load was de-
creased, and the amount of change in speed depends en-
tirely upon what ratio the change in load bears to the
stored energy in the moving parts of the plant. A heavy
change in load will of course cause a greater change in

speed before the power supply is changed than a light

change in load. The problem is, therefore, to propor-
tion properly the power-storage to the changes of load
that must be imposed upon the plant, because this

power-storage, or the capacity to store power, must take
care of all changes in load until the power supply or
gravity effects can compensate for said changes.

The second factor, "time required for gravity to

generate power," is more constant than the first. In
fact, the limits are established in the construction of the
water power plant, and, of course, remain so. The
point we wish to emphasize most in the time require-

ments is the inertia and momentum effects of the water.

A locomotive can propel a train of cars at a rapid
speed; but it takes time to acquire such speed. When
the locomotive has brought enough pressure to bear upon
the train, it moves, at first slowly, but keeps increasing
in speed often many seconds before it reaches full mo-
tion. The locomotive may be limited in strength to 250
horse power per second. The train in full motion may
represent 25,000 horse power for a second. In such case,

it will take the locomotive 100 seconds to bring the train

to speed if we do not consider the frictional losses.

Water has no power in itself, but must be put in motion
by gravity in the same manner that the locomotive starts

the train of cars, and a long train of water acted upon
by a constant gravity effect is put in motion in the same
manner that the train of cars is by the locomotive. It

is plain, then, that the time element must be considered
in the government of water power, The water wheel
cannot furnish power until it brings to rest the water to

which gravity has given motion, and it can receive no
power from the water until the water has sufficient mo-
tion for the moving wheel to retard. It is also plain

that there must be changes in the flow and velocity of

water for every change made in the load of the water
wheel; also the change in the flow of water must occur
before there can be a change in the power supply.

It is well known that water has practically no elas-

ticity, hence, if inclosed in a long pipe, the whole bodv
must be put in motion at the same time. If pipe or flume
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consists of several hundred feet of horizontal length and

only a few feet of vertical pipe or "head," which alone

gives gravity effects on the wheel, it is a similar propo-

sition to the locomotive and train of cars: It is very

evident, then, that long horizontal pipes should be

avoided in order to reduce to a minimum the time re-

quired to get gravity effects, because the speed of water

wheels will keep changing, after a change in load, until

the eflects from gravity can correct it in the power
supply.
Gravity effects at best are very slow as compared with

steam, and for this reason a water power is handicapped

in the matter of government. The logical conclusion is

that in water powers the water or power supply should

all be under the direct action of gravity and move in

line with it. This reduces the time necessary to furnish

increased or decreased power to the shortest limit.

Electric Lighting of Underground Gal-
leries in Cement Quarry.

An interesting electrical installation has recently been

made in the quarries and mills of the F. O. Norton

Cement company at Binnewater, N. Y., situated in the

Rosendale cement district, about seven miles from Kings-

ton.

This company manufactures the natural cement as

distinguished from the Portland, the bulk of the latter

consumed here being imported from Europe. The de-

posit from which the Norton (natural) cement is made

is bluish gray magnesian limestone or cement rock found

in strata of between 14 and 17 feet in thickness, consti-

tuting the hills along the valley of Roundout Creek.

The power plant consists of four horizontal steel tubu-

lar boilers, furnishing steam at 100 pounds pressure to

a 750 horse power Harris-Corliss cross-compound slow-

speed engine. This poster is used to operate 16 cracker

mills, the crushers, etc. Twenty kilns are now in service-

The electric plant consists of a 30 kilowatt alternating

current incandescent dynamo, manufactured by the Gen-

eral Electric company, as are also the lamps and wiring

devices of the plant. This machine is driven by a 10 by

12 horizontal automatic Ball engine. There are now

installed 103 incandescent lights, in the kilns shed,

where the calcined product is taken to the crushers, the

mills, the packing rooms, the shipping rooms and other

departments of the factory. The quarries are lighted

by 40 incandescent lamps and 14 arc lamps. The cur-

rent is used at a pressure of 300 volts, being reduced by

transformers to the necessary voltage for arc and incan-

descent lamps. ' Each arc lamp is operated by its indi-

vidual transformer. In addition one or two incandes-

cent lamps on flexible cords, protected by wire cages,

will be operated from the same transformer where par-

ticularly close light is required. Arc lamps are also

connected by flexible cord to the transformers which are

placed back of the nearest pillar to the face of the gal-

lery. The lamps are supported from the roof of the

gallery by means of rope and pulley and give a most

satisfactory general illumination for the whole work. The

men have suspended a light for handling the drills and

shoveling the broken stone in the loaded cars, etc. In-

candescent lights fixed in position are placed at the main

platforms, turn-table, etc., while lamps for the purpose of

general illumination are also placed at moderate inter-

vals along the galleries now being operated. When the

blasts are fired, the lamps are unhooked and taken back

behind the pillars.

The installation has entirely done away with oil

lamps, the use of which in many cases rendered work

almost impossible, it being necessary to place the drills

at the very top of the gallery on a shelf sufficiently be-

low the roof for the erection of the drill. In the days of

oil lamps the room was so filled with smoke and fumes

that the men could only work there for a short time; in

fact the whole mine was rendered murky and disagree-

able to work in by the odor from the lamps.

The circuits are carried into the quarries from the

power house a distance of about 400 feet in one direc-

tion and 1 ,
500 feet in the other. They are carried along

the galleries, fastened to insulators fixed to plugs driven

into holes in the roof of the worked-out galleries. From
various points main loops are carried to the galleries

where the work is going on.

The manager and engineer say that no considerable

difference can be detected in the amount of coal used

since the introduction of electricity, and they are fully

satisfied that it costs no more than they were obliged to

pay each month for oil under the old method. They

are equally certain that the amount of work which can

be done by means of electric illumination is greater and

far more easily performed. The present electric plant

is only working to about one-half its capacity and lights

will be added as the work is extended.

New Motor Starter.

The new auto-motor starter recently put upon the

market by Thomas Muir & Son of Detroit, Mich., here-

with illustrated, has attracted considerable attention

among electric elevator builders and construction men.

The main knife switch of this starter is thrown in by

the pulling down of the hand-rope, and is held in contact

by a magnetic lock. This magnet at same time releases

the rheostat arm, which (being controlled by a coil

spring and fan mechanism) is moved forward over the

segments, thus cutting out resistance. The rheostat

arm here contacts with a post which may be wired for

pilot lights in the elevator. The motor is shut off by a

reverse pull of the band rope, which carries back the

rheostat arm to zero, and in doing so opens the main

switch and winds up the coil spring. Any failure of

current or short-circuiting of the line allows the mag-

netic lock to release the main knife switch, and gives

absolute protection to both the motor and starter. The

as to make the rental income equal to the cost of main-
taining the pi ant.

A franchise should then be secured from each of the
cities, and upon condition that the corporation should at
all times be prepared to sell stock to any user of electric
light or power in the two cities at par, to an amount
equivalent to his rental; that it should furnish light to
each of the cities at cost, less the depreciation on ac-
count of wear.

NEW MOTOR STARTER.

rheostat arm must again be pulled back to zero point be-

fore the motor canbe started; but this movement, being

mechanical, and done by the rope, is not only quick,

but under control of the operator.

The starter was especially designed for controlling

double-belted elevators, but there has arisen a demand
for its adaptation to new conditions, and without materi-

ally changing its neat and compact appearance, or any of

its automatic features. Certain very simple additions

are being made which will make it applicable to control

electric pumping apparatus, or any description of sin-

gle-belted elevators. Further information will be

promptly furnished by Thomas Muir & Son, Detroit,

Mich.

A Plan for a Co-operative Electric Light
Company.

Some of the gentlemen interested in the Wood County

(Wis.) Telephone company propose that the citizens of

Centralia and Grand Rapids organize an electric light

company on the mutual plan. As the scheme is rather

unusual, although the principle is said to have been ap-

plied in the case of the telephone company with great

success, the prospectus is given:

We will first prepare articles of incorporation, to be
signed by 15 or 20 of the users of electric lights, who
shall pay one dollar at the time of signing to cover the

expenses of incorporating. The purpose of the corpora-

tion will be to furnish light and power. The capital

stock will be fixed at S15.000, to be divided into 3,000
shares of S5 each. The board of directors shall consist

of five members. The stock shall be sold only to per-

sons who rent lights or power from the company.
We will then open our books for subscriptions—sell-

ing one share of stock ($5) for each incandescent light,

and 20 shares of stock (Sioo) for each arc light. The
company will' reserve the right to purchase at par the

stock of any holder who holds more shares than he rents

incandescent or arc lights or power.
Holders of electric light stock wishing to dispose of it

must first offer the stock to the company before disposing

of it elsewhere.

When one-half or more of the capital stock has been
subscribed for, we will then open up our books for those

who wish to rent lights, and when three-fourths of the

present users of electric lights in Grand Rapids and
Centralia have agreed to rent from this company, we
will then call a meeting of the subscribers to stock and
elect a board of directors and submit the question as to

"whether we should proceed to put in a plant. We would
not advise the purchase of a plant unless two-thirds of

the subscribers to stock are in favor of it.

As there will be those who will rent, but who will not

subscribe for stock, we should provide that a dividend of

not less than one per cent, a month,- that is, 12 per cent.

per annum, should be declared on stock and added to

the expense account, also that a sinking fund of one-half

of one per cent, should be set apart for future repairs

and reconstruction and added to the same account, and
that the company should so regulate its rental charges

Relative Rights of Electric Street Cars
and the Public.

The introduction of electricity as a motive power for

street cars has, with the increase of speed, increased

the friction between the street-car companies and the

public as to their relative rights. Touching the latter,

the decision handed down by the Supreme Court of

Maine, February 24, iSg.7, in the case of Flewelling

against the Lewiston & Auburn Horse Railroad com-
pany, is instructive, the spirit it evinces being com-
paratively liberal. The court says that it apprehends

that electric street cars have, in a qualified way at least,

the right of way as against persons on foot or traveling

with carriages and teams, in the same manner as ordi-

nary steam railroads have. And all persons passing on

foot or traveling by the common methods on the highways
should carefully observe the movements of the street

cars, and leave them an unobstructed passage as well as

they reasonably can. On the other hand, it maintains

that great care must also be observed by conductors and
drivers, or motormen, upon the cars, to see that no injury

be caused by themselves to persons or teams. Street

railroads, it continues, are granted very great privileges

out of the public right, and their treatment of the public

must be reasonable in return, so that when a person or

a team, through accident or misjudgment, or for any
cause, be caught in a position of any peril by coming in

collision or close contact with the cars, it is the duty of

those who are managing the cars to use all possible ef-

fort, by slackening the speed of a car or stopping it

altogether, in order to avoid injury. Furthermore, if a

horse driven by a traveler appears to be restive or re-

fractory at the sight of a moving car, the movement of

the car should be managed in such a way as to relieve,

if possible, the traveler in his dilemma. For these

reasons, as well as for the general safety of passengers

within and persons outside of the cars, the rate of speed

should be reasonable according to circumstances.

American Institute of Electrical En-
gineers.

As announced last week, the annual meeting of the In-

stitute was held in New York on May iSth, and it proved

to be one of the most successful gatherings in the history

of the organization. Before the annual business meeting

there was held a meeting of the executive committee, at

which the following-named associate members were

elected; William C. Banks, New York; Edward C. Clem-

ent, Washington, D. C; A. Davidson, Lima, Peru; Con-

stant de Redon, New York; Sidney Hosmer, Boston,

Mass.; Carl Kinsley, St. Louis, Mo.
; John Neilson.Larch-

mont, N. Y.; Albert S. Richey, Muncie, Ind.

The following associate members were transferred to

membership; W. W. Nicholson, Syracuse, N. Y. ; R. E.

Richardson, Chicago; Edward B. Rosa, Middletown,

Conn.

At the annual business meeting of the Institute the first

order was the counting of the ballots by Mr. Hamilton

and Dr. Pupin, who were appointed tellers, and this re-

sulted in the announcement of the election of the council

ticket printed last week in this journal. The reports of

the council and the treasurer were presented and ac-

cepted. The former announced that an executive com-

mittee of seven had been appointed to conduct the ordi-

nary affairs of the organization, as under the laws of New
York a majority of the council would be required to

transact business legally if theold regulations continued,

and this was found to be impracticable because of the

large number of out-of-town members in that body. It was

shown that during the year there had been a net gain in

membership of 38, bringing the total membership on

April 30th up to 1,073.

The report of the committee on a new design for the

Institute badge which had been referred to this meeting

by the executive committee was approved, and arrange-

ments for the withdrawal of the old design and substitu-

tion of the new one will be made at an early date.

The paper on "The Synchronograph" presented April

21st by Dr. Crehore and Lieut. Squier was taken up for

discussion. F. W. Jones opened the discussion, which

was participated in by Dr. Kennelly and Mr. Delany.

A paper on "The Application of Hyperbolic Analysis to

the Discharge of a Condenser" was presented by Dr.



308 WESTERN ELECTRICIAN. May 29, 1S97

Macfarlane. Owing to lack of time the discussion was

pos tponed until the general meeting, July 26th.

At 7 p. m, the meeting adjourned and 93 members

immediately reassembled at the Arena, 41 West Thirty-

first street, where arrangements had been made for the

annual dinner under the direction of Herbert Laws
Webb, chairman of the committee on papers and meet-

ings, and T. C. Martin. Toasts were responded to by

Dr. F. B. Crocker, F. W. Jones, Dr. M. I. Pupin, Dr.

C. E. Emery. Dr. A. E. Kennelly, Ralph W. Pope,

J.
VV. Lieb, Jr., Herbert Laws Webb, Nelson W. Perry

and Joseph Sachs. The exercises were interspersed

with instrumental and vocal music by George Heli Guy
and Charles McL. Paine. Mr. Guy played a waltz

of his own composition which he has dedicated to the

American Institute of Electrical Engineers.

and what there was of it," was entirely independent of
any financial control or trade influences. Had it been
otherwise, perhaps the awkward hiatus of 14 years
would not have occurred.

Desmond G. Fitz-Gerald.
London, May 14, 1897.

Transportation Arrangements for Chi-
cago Members of the National

Electric Light Association.

The western delegation to the National Electric

Light association's convention is not expected to make as

imposing an appearance as usual, owing to the fact that

the members will not go in a body. However, it is be-

lieved that there will be a large number from Chicago

and points west of this city.

The transportation department of the association did

not select any special road for the Chicago party, and

accordingly the Wabash, Lake Shore and Michigan Cen-

tral companies are actively engaged in soliciting patron-

age. All these roads are making arrangements for

parties who wish to occupy the same car during the trip,

and all are giving the fare-and-a-third rate for the round

trip on the certificate plan. The Western Elec-

trician will be pleased to furnish additional informa-

tion to those desiring to attend the Niagara meeting.

The schedule and round trip rate on each of these roads

is as follows:

Leave

.

Chicago.

Arrive
Niagara
Falls.

Fare
Round
Trip.

3:00 P. M.

5:30 -
7: OO A. M.

7:00 A. M.
S18.00

3 :oo p. M.

11:32 "
8 :20 A. M.

5 .15 P. M.
$16.00

3 ;oo p. m.
11:30 **

6 153 A. M.

5 :i8 p. m.
S1S.00
$18.00

Lake Shore Convention Train.
Delegates to the convention of the National Electric

Light association may leave Chicago via the Lake Shore
& Michigan Southern railway at 3 p. m. or at 5:30 p. m.

(New York limited, S2 extra fare) and arrive at Niag-
ara Falls, via Buffalo, the next morning. The compart-
ment car- on the limited affords the conveniences and
privacy of a stateroom and at the regular berth rates.

Those wishing locations in this car should make early

application.

Unlimited tickets to Niagara Falls, allowing stop-

over at any point between Chicago and Buffalo, inclu-

sive, are only 50 cents higher, and if procured within

the conditions of the certificate in no wise affect the

one-third limited fare returning.

Applications for berths, etc., may be addressed to the

office of the Western Electrician or to the city office,

iSc Clark street.

Arrangements of the Wabash Road.

The Wabash company, which is making special efforts

to accommodate western visitors to the convention, an-

nounces that there are two excellent trains over its

route, leaving Chicago at 3 p. m. and 11:32 p. m., that will

prove particularly well adapted for members. This

company's rate-and-a third on the certificate plan for

the round trip will be S16. The city office of the com-
pany is 97 Adams street.

COMMUNICATION.
English Electrical Journals.

To the Editor of the Western Electrician:
My attention has been directed to a paragraph in your

issue of the 1st inst. referring to the London Electrical

Review.
The "puzzling questions" you propound are the very

natural outcome of a suggestio falsi—intentional or

otherwise—by which you have been misled.

In the interval between May, 1864, and May, 1S78,

there was no Electrician. In November, 1S72, the

Electrical Review was started, in the first instance as a

monthly paper. In 1S7S, when the Electrician was re-

started—I will not say resuscitated— the former paper
was a fortnightly one.

It would not be strictly correct to say that the new
issue of the Electrician, under the auspices of the late

Sir John (then Mr.) Pender and the late Sir James An-
derson, was a continuation of the old paper founded by
the late Owen Rowland and myself and edited by me,
although ra)r consent to the use of the title was, as a

matter of form, applied for and given. Like the present

Electrical Revievj, the old Electrician, ' 'such as it was

CORRESPONDENCE.
New York Notes.

New York, May 22.—The right of the city to pur-

chase the franchise for the street railways on Sixth and

Eighth avenues, which is mixed up with the desire of the

Metropolitan company to introduce electric traction by

the trolley conduit system and the bitter opposition of

the Third Avenue company, is under consideration by

the railroad committee of the Board of Aldermen, and

the hearing will be resumed next week, according to the

official announcement, although there are those who
hint that the inquiry will be dropped.

It seems that it is possible for an ambitious young

lady to know too much about fire-alarm boxes. Florence

Scannell of No. 103 East Ninety-third street, daughter

of ex-Captain Scannell of Fire Engine company No. 30,

and a niece of ex-Fire Commissioner John Scannell, to-

gether with Emily Roach of No. 325 East Ninetieth

street, were arraigned before Magistrate Deuel in Har-

lem Court a short time ago, charged with malicious mis-

chief by Foreman Conaghan of Engine company No. 53.

About eight o'clock at night Edward Nelson and the two

prisoners were walking on Park avenue, near Ninety-

third street, when Miss Roach expressed a desire to un-

derstand the mechanism of a fire-alarm box. To display

her superior knowledge, Miss Scannell opened the box

and pulled the hook, and in a few minutes Engine No.

53 and several other fire companies responded to the

call. Foreman Conaghan called upon Policeman

Sweeny of the East 104th street station to arrest the

girls, who, after spending the night in the station, were

discharged with a reprimand.

For some time the Postal Telegraph company has had

trouble with its wires in the northern part of the city.

One of the company's linemen, W. H. Harrison, caught

a man last week who says he is George Abbott, 46 years

old, and refuses to say where he lives. Abbott was ar-

raigned in Center Street Court, charged with stealing

14,800 feet of wire from the company's lines. He ad-

mitted his guilt, but, inasmuch as the thefts occurred

in Westchester county, Magistrate Kudlich held Abbott to

await the pleasure of the Westchester county authorities.

Abbott has, it is said, on seven different occasions, cut

the Postal company's line, and each time has greatly

hampered the work of the New York office. Abbott be-

gan work on or about April 23d, when he cut out over

2,600 feet on the New York & Glenville line in Bailey

avenue, between Kingsbridge and Morningside Park.

Harrison was sent out to locate the break and make an

investigation. He met a park policeman who said he

had seen a man at work on the wire and gave Harrison

a description of the man. A few days later another cut

was made in Central avenue, between the city limits

and Woodlawn cemetery, when 12 feet was taken. The
next heard of the thief was when the line was cut be-

tween Bronxville and East Chester, v/hen 1,000 feet was

taken. Then followed two cuts on the line between Pel-

ham Park and Pelhamville. Then there was a cut of

2,500 feet between New Rochelle and Pelham Manor. A
few days later Harrison was testing wires in Larchmont

woods and discovered that there was "no battery." Real-

izing that the wire had been cut he ran toward. New
Rochelle and found that the new wire, repairing the

last 2,500 feet cut, had been removed. He hurried to

the railroad station and there caught Abbott with the

wire. Abbott admitted his guilt and Harrison brought

him to the Postal building at No. 253 Broadway, where

a policeman arrested him.

In the case of the Church of St. Monica against the

Phillips Electric Motor company, a verdict for $349 for

the plaintiff was rendered. The suit was brought be-

cause a motor equipment supplied to pump the church

organ failed to work. The motor broke down during

service. The crank leading to the bellows broke, caus-

ing a great noise, and the organ, which was thus stopped,

let forth a bellowing note that greatly alarmed the con-

gregation. Meanwhile the long arm of the crank swung

about and just missed one of the singers. M. S.

which the company is operating. Proceedings for its

annulment had been begun. VV. R. Conklin of St.

Louis has arrived and will be the local manager.

William B. Hale & Co. of St. Paul, dealing in elec-

trical supplies, have assigned to Morgan Brooks.

An ordinance is being prepared in Duluth, Minn.,

providing for licensing electricians.

Waterville, Minn., will vote on May 24th on a $12,000

bond issue for an electric light and waterworks plant.

The Minneapolis Street Railway company has prac-

tically agreed to extend its Como avenue line to St.

Anthony Park.

The Fort Wayne Electric corporation has been working

up a sentiment in Necedah, Wis., and will put in an

electric light plant if sufficient subscribers can be

secured.

Albert C. Booth of Cedar Rapids, Iowa, has invented

an automatic electrical cut-off for transformers which

promises well. Negotiations are pending with Chicago

firms for its manufacture.

Allen Tompkins has been granted a franchise for

electric lighting and a telephone system at Minot, N". D.

The St. Paul Board of Aldermen has passed an ordi-

nance requiring the change of the cable to an electric

line.

F. W. Epley of New Richmond, Wis., has applied to

the Stillwater, Minn., council for a franchise for electric

power. He proposes to utilize the water power of Apple
River falls.

The city of Graceville, Minn., voted to put in a

municipal electric light plant.

J. A. Rhomberg, president of the Dubuque, la., Street

Railway company, was found dead in bed this week. He
had suffered from disease for several years, but con-

tinued to give business his personal attention.

The city attorney of Stillwater, Minn., has decided

that the city cannot purchase the street-car line, as has

been proposed.

The election on the installation of a municipal elec-

tric light plant at Des Moines, la., resulted in a vote of

three to one for the plant. The proposition of the Mc-
Caskey & Holcomb company will be accepted.

C.

Northwestern Notations.
Minneapolis, May 22.—Machinery is arriving and

tracklaying is being pushed for the new system of the

Citizens' Traction company at Oshkosh, Wis. The
council has at last revived the old franchises under

PERSONAL
Angus S. Hibbard of the Chicago Telephone company

has been re-elected president of the Apollo Club of Chi-
cago.

M. E. Baird, general manager of the Eddy Electric

Manufacturing company of Windsor, Conn., is in Chi-
cago.

W. B. Hughes, secretary of the Central Manufactur-
ing company of Chattanooga, Tenn., was in Chicago
last week.

F. W. Ferguson, secretary of the Walker company,
and H. McL. Harding of the New York office of the

same company, were in Chicago last week.

W. H. Jacob of the Card Electric company, Mans-
field, Ohio, was a Chicago visitor last week. Mr. Jacob,
who travels extensively in the interest of the Card com-
pany, thinks thai the business outlook is encouraging.

Frank W. Hawley, who has just returned to New
York from an extensive western trip, says that the elec-

trical people of the Pacific coast would be pleased to

have the convention of the National Electric Light
association held at San Francisco next year.

Henry L. Doherty of Madison was in Chicago last

week. During his visit Mr. Doherty received informa-
tion that the proposition to establish a municipal plant

at Houghton, Mich., which was submitted to the people

on Monday, May 24th, had been decided in favor of the

central station interest, and he was correspondingly

happy over the result.

Dr. Louis Bell has written a series of articles on
"Recent American Practice in Electric Railways" for

the Railivay World of London, the first appearing in

the May issue. This is one of the indications of the

great interest in electric traction now observable in

Great Britain and of the desire to obtain the benefit of

American experience.

L. E. Frorup, general sales agent of Schiff, Jordan &
Co., sailed from New York on Saturday for Europe,

where he will enjoy a six weeks' trip. He will spend a

large share of his time at the company's headquarters at

Vienna, after which he will visit London and Paris in

the interest of his concern, and return to New York
about the middle of July.

At the meeting of the directors of the Central Union
Telephone company in Chicago on May 20th the follow-

ing was adopted: "By the death of Mr. F. G. Beach the

Central Union Telephone company has been deprived of

the services of a most popular and efficient general man-
ager, and his associates mourn the loss of a personal

friend. Although every mark of the respect, esteem and
affection in which he was held has already been publicly

manifested, it is proper that the permanent records of

the company should bear witness to his worth; there-

fore, be it resolved, that we gratefully recognize his
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faithful, unremitting and conscientious labors in behalf
of the company from the time of its organization; that

we commend his unselfish devotion to its interests; that

we cherish the memory of his uniform courtesy and
kindness in all official and personal relations, and that

we tender to his devoted -widow our most respectful
sympathy in her great affliction."

Louis C. F. Schaffer, Antwerp, Belgium; E. G. Ber-
nard. Troy, N. Y.; George A. Redman, Rochester, N.
Y.; H. B. Cutter, Philadelphia, Pa.; H. B. Jagoe, Tap-
pan, N. Y.; R. T. McDonald, Fort Wayne, Ind.; Er-
nesto F. De Castro, Nassau, N. P., and R. Xiques, Ha-
vana, Cuba, were among the out-of-town visitors at the

headquarters of the National Electric Light association

in New York last week.

Frank X. Cicott, well known in electrical circles east

and west, has resigned his position with the Ansonia
Brass & Copper company at New York, and will be at

liberty after July isl. Mr. Cicott expects to go to Europe
to carry out a plan he has long had in contemplation

—

that of organizing a European company to handle Amer-
ican electrical apparatus. Mr. Cicott's experience in

the United States and Europe should stand him in good
stead in this venture.

Charles A. Schieren of Brooklyn has just had built

for him a handsome new yacht for cruising about Great
South Bay. The new craft was named Lorlie by Miss
Schieren and launched at Greenpoint Harbor, Long
Island, last week. She is built primarily for comfort,

but is expected to develop considerable speed, and will

be raced by C. A. Schieren, Jr., in the regattas on the

south side of the island. Her hull above the water line

resembles the crack Herreshoff thirties of last year.

Col. A. D. Shaw, president of the Canadian Niagara
Power company, has been elected commander of the

New York state department of the Grand Army of the

Republic. Col. Shaw was born in Lyme, Jefferson

county, New York, December 27, 1841. When the

war of the rebellion broke out, Col. Shaw was a student

at Belleville, N. Y., in the Union Academy, and was
the first volunteer to enlist from the town of Cape Vin-

cent, N. Y., in Company A, 35th New York Volunteers,

at Watertown in May, 1861. He took part in the battles

of Rappahannock Station, Second Bull Run, Chantilly,

South Mountain, Antietam, Fredericksburg and a num-
ber of other minor engagements. At the end of two
years' service he received an appointment as special agent

of the War Department, and until the close of the war
was stationed at the headquarters of the provost mar-
shal in Water

i

town, N. Y., where he had the supervision

of raising troops for filling up the army at the front. In

this position he proved an efficient and trusted officer,

discharging his duties faithfully and well. At the close

of the war he entered St. Lawrence University and com-
pleted his education. In 1867 he was elected a member
of the Assembly from Jefferson county, and in 1868 he
was appointed United States consul at Toronto, Ont.,

which position he held and filled with credit and satis-

faction up to 1878, when he was promoted to be United
States consul at Manchester, England, where he served

until a change of administration in 1886. His consular
reports to the State Department on foreign manufac-
tures, the tariff and revenue reform were exceedingly

valuable papers. Last year Col. Shaw was elected a

delegate-at-large to the national encampment at Louis-

ville, and he now holds a place on the national pension

committee of the Grand Army of the Republic from the

state of New York. Col. Shaw's election as commander
of the state department of the G. A. R. of New York is

eminently gratifying to his legion of friends in the

electrical fraternity.

ELECTRIC LIGHTING.
Arrangements have been fully completed for the erec-

tion of the electric light plant and waterworks at Milan,

Tenn. - Proposals are to be opened soon for supplying
the equipment.

The Brush Electric Light company at Galveston,

Texas, will improve its plant at a cost of about £25,000.

Contracts have been let for machinery and supplies that

will about double the plant.

Negotiations are said to have recently been completed
between a Buffalo syndicate and President Munger of

the Canandaigua, N. Y., Electric Light & Railroad

company, by which the former will assume control of

the plant. The syndicate has also secured a controlling

interest in the gas plant, obtaining a majority of the

stock at par. It is understood that the stock in the elec-

tric li^ht company will be increased to allow of the de-

velopment and extension of the plant. No new company
will be formed. By the deal Canandaigua is assured of

the investment of $175,000 of outside capital and much
needed improvement in electric light and trolley road
service.

ELECTRIC RAILWAYS.
Ever since the first intimation that an industrial town

was to be built at Despatch, N. Y., there has been more
or less conjecture as to what means of transportation
would be afforded between Rochester and the new
town. It is now intimated that the University Avenue
line will be extended, making a short route to Fairport.

The records in the office of the secretary of state at

Albany show that the first two railroads incorporated
under the new law in the state of New York, which pro-

vides that the organization tax need not be paid until

the assurance is received from the Slate Railroad Com-
mission that the roads can be built, were the Buffalo
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& Depew Railroad company and the Ocean Electric
Railway company in Far Rockaway,

The Florence & Cripple Creek (Colo.) Railway com-
pany is considering the question of substituting electric-
ally transmitted power for its steam locomotives. S. T.
Smith, the president of the company, and J. C. Henry,
the engineer, have the matter in charge.

What appears to be a valuable invention, whereby
street-car traffic will not be interrupted by the laying of
hose across the tracks in case of fire, is the result of the
combined efforts of George F. Flannery and John F.
Fromm of Rochester, N. Y. This device is in the
shape of a bridge formed of two trusses, each 12 feet
long. From either end the truss rises to a flat surface
five feet in length and five feet and five-eighths inches
above the tops of the street car rails. The trusses are
so constructed as to be fastened solidly to the rails, and
are made of especially rolled steel, being very strong.
The weight of the device is less than 400 pounds and it

may easily be carried on the trolley wagon, which, in
Rochester, is run to all fires in order that such wires as
may be necessary may be speedily cut. The top and
bottom of the truss are separate and furnished with
partitions which form openings or pockets through
which lines of 'Standard hose may be run to the number
of a dozen, and this number of lines of hose may be
passed and be entirely free from danger of passing trol-

leys. In severe test no movement of the bridge was
discernible.

Prospects are good that Buffalo will soon have another
great electric road connecting it with the country locali-

ties thereabouts, as the route of the proposed Buffalo,
Hamburg & Aurora road has been surveyed and mapped
out. This line will begin at the Buffalo city Una on the
Abbott road and follow that highway to the village of
Hamburg. At Titus Hill station, where the Buffalo,
Rochester &. Pittsburg railroad crosses the Abbott road,
a slight detour is made to the east and the trolley will
pass under the railroad bridge. Beyond this point about
a mile the East Aurora branch leaves the Abbott road
and follows the main line into Webster's Corners. On
leaving this village the line follows the old plank road
south to Orchard Park, thence east to the village of East
Aurora along the Big Tree road. While it crosses the
line of the B., R. & P. road twice, in both cases it.runs
beneath the railroad. In length the proposed line will
be about iS miles. A large patronage is expected from
all the villages through which it passes. The equipment
of the road is expected to be very similar to the Buffalo-
Niagara Falls line, with 90 pound girder rails. The
trip from end to end is expected to take about one hour.
The Buffalo, Hamburg & Aurora Railway company was
incorporated on March 16th last, its capital stock being
$200,000. The officers are: W. W. Wheatley, presi-
dent; A. W. Hickman, vice-president; U. L. Upson,
secretary;

J. A. Donaldson, treasurer; while the board
of directors is composed of the above named and A. J.
Benzing, L.

J. Close, Dr. Ernest Wende, G. R. Vaughan,
Willis G. Gregory, W. J. Wright, Dr. Loran F. Boles
and Frank W. Everett. Mr. Wheatley is the superintend-
ent of the Brooklyn Heights Electric Railway company.

TELEPHONE.
The Bennettsville (S. C.) Telephone company has

been incorporated with Knox Livingston as president
and H. H. Newton, Jr., secretary and treasurer.

It is intended to add two telephone cables to the in-

ternational submarine service now in operation between
England and France. This acquisition will increase the
number to six.

Thomas
J.

Wright, Claude D. Long, Edwards Story
and others have obtained a charter for the La Belle
(Mo.) Telephone Construction company, which has a
capital of $4,000.

The Michigan Legislature has refused to pass a bill

which provided that where rates for telephone service
were reduced to shut out competition the lowest rate

should govern in all cities of like population.

The capital stock of the Bell Telephone company of

Missouri is to be increased from $400,000 to 52,000,000,
five times the present figure. A special meeting of the
stockholders of the company has been called for this

purpose. The meeting will be held in St. Louis on July
1st.

The Southern Bell Telephone company has reduced
its rates to $6 per year at Staunton, Va., the rate to go
into effect if a sufficiently large number of subscribers
can be secured to justify the reduction. This is under-
stood to be an effort to drive the Mutual company out of

business.

MISCELLANEOUS.
C. H. Mitchell of Toronto, Ont., suggests the use of

scrap or refuse mica in making coverings for boilers and
steam pipes, where its properties as a non-conductor of

heat will be valuable. Another use is as packing or pro-
tection to walls or roofs exposed to heat, or in other
locations as a fire-proof material.

E. D. Smith & Co., the contractors on the extension
of the Niagara Falls Power company's wheel-pit, have
received 28 huge blocks of granite from Massachusetts
quarries to be used as a base on which will rest the 4^
ton castings to support the wheel-cases and penstock
elbows. Each block is about six feet long, two feet

thick and 4^2 feet wide, and weighs about 9,500 pounds.

The Order of Railway Telegraphers convened on May
17th at Peoria, 111., with about 115 delegates present.
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The address of welcome was delivered by W. V. Tefft
city attorney, to which Grand Chief Powell responded]
W. S. Carter, editor of the Locomotive Fireman's
Magazine, welcomed the delegates on behalf of the
sister railway organizations. Speeches were also made
by A. D. Thurston of Vinton, Iowa, and Paul G. Ramsey
of Chicago, past grand chiefs;

J. R. T. Austin, grand
secretary and treasurer, and T. M. Pearson, Eecond as-
sistant grand chief. The federation of railroad organ-
izations and formation of a ladies' auxiliary were favored
by the speakers.

A carrier has no right to imperil the lives and safety
of passengers by insisting upon its legal rights. Its
primary duty is the care for the safety of its passengers,
and not the assertion of its full legal privileges. To il-

lustrate, the Appellate Division of the Supreme Court
of New York further says, April 9, 1S97 {Loudoun vs.
Eighth Avenue Railroad company), in an action brought
to recover damages for personal injuries sustained in a
collision of street cars, that the carrier of the plaintiff
was bound, even by a yielding of the right of way which
it seemed to have possessed, to have avoided this col-
lision if it were possible. And from the fact that its car
was struck at the rear end, the court holds that it appar-
ently had the right of way, and the other company was
also in fault.

TRADE NEWS.
The National Tube Works company of McKeesport,

Pa., has issued a catalogue entirely devoted to steel
trolley poles. The subject is exhaustively discussed,
and much valuable construction data is given.

It is reported that the Hunter corporation has made a
proposition to the General Electric company to purchase
all of the numerous patents of R. M. Hunter of Phila-
delphia relating to railway work and alternating sys-
tems which it now controls or is licensed under, offer-
ing something like $500,000.

C. H. Wilmerding, general superintendent of the Chi-
cago Edison company, will open an office as consulting
engineer at 1590 Old Colony building, Chicago, on June
1st. As already announced, Mr. Wilmerding will en-
gage in general engineering work, but will make a
special feature of electrical plants, for which his experi-
ence particularly fits him.

The Brush Electric Light & Power company,
Galveston, Texas, has placed an order with the Bali
Engine company, Erie, Pa., for a 450 horse power hori-
zontal cross-compound engine, which is to be direct-
connected to a Stanley alternating machine. The city
of Okolona, Miss., is about to put up a waterworks and
electric light plant. The engine for the electric plant
will be purchased from the Ball Engine company.

Under date of May 21st the Ward Leonard Electric
company of Hoboken, N. J,, makes this statement: "We
wish to notify you that our works were destroyed by fire
on the night of the 20th inst. and are a total loss. We
are to-day arranging to immediately resume the manu-
facture of our rheostats, circuit-breakers and outlet
boxes in a vacant factory which is well suited for our
work, and we expect to be able to execute the orders
you now have with us, and also to supply your future
wants with the least possible delay."

The Midland Electric company is the name of a new
manufacturing concern just formed in Chicago, with
offices at 1564 Monadnock building. Joseph Kettle-
strings, the manager of the company, has long been
identified with electrical interests in Chicago, and with-
draws from a large electrical manufacturing company
to take charge of the interests of the company he dow
represents. The new firm promises a superior line of
alternating arc lamps and transformers, and will also
give its attention to general electrical engineering work.

BUSINESS.
G. F. Brunt has purchased the entire interest of his

former partner, C. F. Thompson, in the porcelain elec-
trical supply business formerly carried on by Brunt &
Thompson of East Liverpool, Ohio, and will continue
the business with a full line of porcelain for electrical
purposes.

The Erie (Pa.) Gas Engine company tells of the mer-
its of the Erie gas engine in an attractive catalogue.
Especial attention is directed to the strength and solidity

of the engine and to its record. The company claims
that its engines "are in every way superior to each and
every other gas engine in existence."

The Chicago Edison company, 139 Adams street, Chi-
cago, calls attention to the line of Paragon fan motors
which it carries in stock. It guarantees all fan motors,
and will replace any burned out parts if the injury is

caused by a mechanical or electrical defect. The com-
pany also carries a full line of electric lighting supplies.

The Standard Telephone & Electric company of Mad-
ison, Wis. , reports a very satisfactory condition of
business, and within the last 10 days it has closed orders
for several exchange installations. The high-grade
character and non-infringing features of the apparatus
manufactured by this company are explanations offered
for its constantly increasing business, to meet which it

has recently added largely to its factory force.

The increasing demand for the product of Roth Bros.
& Co. has made it necessary for this enterprising firm
to move into larger quarters. It can now be found on
the second floor of 30-34 Market street, Chicago, having
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been previously located on an upper floor of the same
building. The company now occupies three or four

times as much floor space as formerly, which is doubt-

less an indication of the appreciation in which users

hold Roth apparatus.

The F. & C. motor switches constitute a hew line of

goods which the Electric Appliance company has re-

cently added to its already extensive stock. The F.'& C.

switches are said to meet the requirement for a low-

priced motor switch in capacities of 35 and 65 amperes.

The Electric Appliance company will be pleased to send

special prices on these goods on application.

The Central Electric company states that the fan mo-
tor business is opening up with unusual activity. The
line of Lundell fan motor apparatus handled by this

company has been quite considerably increased this year,

and, with the addition of the Wagner ceiling fan motor
and the Emerson induction fan motor, it claims to have
the most complete line of ventilating apparatus. The
Central's 1S97 fan motor catalogue is an unusually fine

production of the printer's art. and it will be sent to any-

one interested on application.

The Fiberite company, Mechanicville, N. Y., manu-
facturer of the Medbery material, is furnishing a com-
plete line of street railway overhead equipment, using

aluminum bronze metal, combined with a composition

that is waterproof, practically indestructible, of great

tensile strength and of the highest electrical resistance.

This company makes everything that pertains to over-

head equipment of electric railways, and the fact that

the works are in operation 24 hours a day is proof of the

high standing of the products. For over six years this

material has been on the market, and its great popularity
is due to its superior insulating qualities and the fact that

it is always as represented. The Medbery company is

also furnishing a line of malleable iron fittings, combined
with the Medbery insulation, at as low prices as these

goods can be sold. Large quantities of this material are

being exported. The Medbery insulation has been
adopted by many of the best roads in the country, and it

is said that in every case satisfaction is obtained. The
Medbery knife switches, now so well known among cen-
tral station men, also the Medbery motor switches,

switchboards, panel boards, as well as high potential

switches for street railways, are finding a ready sale

through the country and are known for their quality and
for large carrying capacity. The Chicago agents are
S. F. B. Morse & Co., Marquette building.

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued May iS, iSgj.

582,615. Electric Lock. Henry Bezer, New Rochelle,

N. Y. Application filed October 25, 1S92.

An improved electric lock is described, consisting of a

latch, a main locking-piece arranged to engage the latch,

an armature connected to such main locking-piece, an elec-

tro-magnet and an auxiliary locking-piece, the auxiliary

locking-piece being arranged to disengage the main lock-

ing-piece from the latch, and itself temporarily engage the

latch.

582,640. Machine for Forming Armature Coils. Gus-

taf A. Grisell, Madison, Wis. Application filed

November 16, 1896.

A device for forming armature coils comprises a forming
part to receive one side of the coil, another forming part to

receive the other side of the coil, two forming parts to re-

ceive the ends of the coil, the latter parts comprising stand-

ards provided with a table having a slot therethrough, a

second table provided with a shank adapted to fit in said

slot, and a connecting device adapted to connect said shank

and standard together.

582,649. Electric Advertising and Display Apparatus.

John L. Killmer, New York, N. Y. Application

filed March 2, 1896.

One or more Geissler's tubes are bent and arranged to

represent symbols or letters, and have a portion of the sym-

bol or letters of a word different in color from the re-

mainder of the symbol or word.

582.663. Electric Controller. "William H. Morgan,

Alliance, Ohio. Application filed November 14,

1896.

One claim is for the combination with an open shell hav-

ing a ring or flange at one side, a spider made integral with

the ring or flange, and braces for the spider made integral

with the shell, of frames secured to the ring or flange and
insulated therefrom, contact-plates attached to the frame,

a shaft mounted in the spider, means for operating the

shaft, a contact-arm secured to the shaft, and having con-

tact-brushes to move over the contact-plates, and sheet
metal plates closing the open portions of the shell.

582.664. Electric Arc Lamp. John A. Mosher, Chi-

cago, 111. Application filed December 17, 1892.

The combination is described of an electro-magnet, an
armature under its influence but separated therefrom by a

non-magnetic block or substance, and a spring connected
with and influencing the armature in the same direction as

the magnet, all so arranged that when the armature is least

influenced by the magnet it is most influenced by the

spring.

582.665. Electric Arc Lamp. John A. Mosher, Chi-

cago, 111. Application filed January 19, 1894.

There is the combination with the lamp frame, of a
thermo-expansive wire, a clutch carried by the upper car-

bon rod, a pivoted lever having a tooth adapted to project

under one edge of the clutch, the lever being pivotally con-

nected to the wire, one or more springs for lifting the free

end of the lever, two fixed supports and an adjustable sup*

port for supporting the clutch in a horizontal position in-

dependently of the lever.

582,694. Electric Searchlight. Samuel W. Rushmore,
Brooklyn, N. Y. Application filed January 11,

0=3^

& ^
NO. 5S2.773.

, The inventor claims the combination of a searchlight, a

supporting yoke therefor, a shaft and handle for turning
the same in a horizontal plane, a second shaft movable
separately from first, parallel but not concentric therewith,
and a connection between the shaft and the searchlight

for moving it in a vertical plane.

582,698. Electric Rail Bond. George H. Scott, Wor-
cester, Mass. Application filed July 17, 1896.

The claim : The combination of the rail sections having
openings of unequal diameters at different points in their

lengths, with an electric bond device comprising a connect-
ing rod of cylindrical shape at the ends where it fits into
said rail-section openings, and two cylindrical-shaped tubes
or collars adapted to fit over said cylindrical ends of the
connecting rod and to be driven into the openings in the
rails against the beveled surfaces thereof, and thus, by said
driving operation, causing a longitudinal compression and
lateral expansion of the metal, so as to completely fill the
openings and form a tight fit therein, said driving oper-
ation also causing the connecting rod to be compressed
laterally, and its metal forced out longitudinally and ex-
panded.

582,714. TelephoneToll Apparatus. Frank M. Archer,

New York, N. Y. Application filed April 30, 1896.

In a telephone toll apparatus operated by the insertion of
a key a main shaft is adapted to send in a call when
rotated in one direction, and to entrap the key when
rotated in the opposite direction.

582,721. Electrode. James A. Deuther, Boston, Mass.
Application filed August 19, 1896. Patented in

England September 17, 1896.

An electrode is made in sections, three or more, one end
section composed of a material which is a non-conductor of
beat and electricity, the other end section composed of a
material which is a conductor of electricity, and is adapted
to be exposed to the action of an electric arc, and a section
composed of a heat non-conducting material which is a

conductor of electricity placed intermediate of the end
sections, a means for removably connecting the sections,

and a means for conducting electricity through the section
composed of a material which is a non-conductor of heat
and electricity into the intermediate section.

NO. 582,901.

582,772. Method of and Apparatus for Preventing
Formation of Arcs When Opening Circuits. Thor-
sten von Zweigbergk, Cleveland, Ohio. Applica-
tion filed October 29, 1S96.

A device for reducing arcing when opening an electric
circuit consists of a movable segment adapted to make and
break contact with stationary contact-points, an insulated
end piece on the segment, a line connection between the
segment andits insulated end piece, resistances in the line
connection, and means for cutting the resistances in and
out of the line connection.

5^2,773. Telephony. John Absterdam, New York,
N. Y. Application riled May 27, i8g2.

An open main line is subjected to the magnetic influence
produced by a constant current in a local line or circuit,
and means independent of the local circuit for transmitting
speech are provided by originating variations of magnet-
ical condition corresponding to speech.

582,840. Electric Switch. Elmer H. Wright, Chicago,
111. Application filed March 13, 1896.

This is a blade-switch, combining a fixed contact-blade
and a movable contact member of female form, parallel
resilient blades secured together at each end by suitable
spacing devices, and adapted to receive the fixed blade be-
tween them.

582,849. Rail Bond. Fred H. Daniels, Worcester,
Mass. Application filed February 10, 1897.

A flexible rail bond, comprising a flexible body portion,
and two terminals are made separate frcm the flexible body
portion, and secured thereto by pressure to be substan-
tially integral therewith.

582,862. Circuit Breaker for Trolley Wires. Charles
Hoft, Cincinnati, Ohio, Application filed January.
22, 1897.

A safety circuit-breaker device or hanger for trolley and
other electric wires is composed of a suitable main bar or
frame having downwardly turned forked ends, a pair of
contact levers or plates swung in the forked ends toward
each other, and having their inner flared ends lying nor-
mally contiguous and completing circuit within an open
socket frame hung from the main bar or frame, a pair of
auxiliary coil-springs stretched between the bar and the
inner ends of the contact levers, and a pendent wedge or
guide at the center of the main bar or frame, the wire be-
ing suitably attached or connected to the respective outer
projecting ends of the contact lever.

582,882. Trolley for Electric Railways. Sidney H.
Short, Cleveland, Ohio. Application filed Decem-
ber 22, 1896.

The trolley arm described has at its free end two later-
ally extended insulated forks, with a roller mounted in the
forks. There are two insulated end sections and an an-
nular external flange,

582,884. Brush Holder for Dynamos or Motors. Sid-

ney H. Short, Cleveland, Ohio. Application filed

February 16, 1897.

The combination of the commutator of a dynamo or
motor, with a radially adjustable bar which is parallel with
a commutator bar, and has an inclined lower face which is

inclined at less than a right angle to a tangent to the com-
mutator at the point of brush-contact, and means for hold-
ing a brush against the inclined face, and for forcing the
brush inward into contact with the commutator surface. -

582,889. Automatic Electric Gate. James M. Williams
and Thomas P. Kinney, Danville, and Harry W.
Kinney, Lynchburg, Va. Application filed August
18, 1896.

An electric motor is connected with a railway gate; an
electrical generator is in circuit with the motor; track in-
struments are in a circuit controlling the motor circuit; a
magnet and an armature control a circuit-closing brush,
and a commutator co-operates with the brush and arranges
to move with the gate shaft, the commutator holding the
motor circuit closed during the movement of the gate shaft.

582,901. Receiver for Telephones, Phonographs or
Similar Instruments. Charles W. Dennis, King's
Ferry, N. Y. Application filed August 7, 1S96.

This article consists of a receiving tube or cord having
branches engaging the same, a hollow rubber ball 6r bulb
secured to each of the branches, earpieces, shanks secured
thereon, heads on the shanks, a short tube which passes
therethrough, a head on the end of the tube, the tubes en-
gaging the balls or bulbs, a spring-wire yoke engaging the
lower ends of the tubes, spring coils in the sides of the
yoke.

582,907. Insulating Fish Plate. Frederick T. Fearey,
Newark, N. J. Application filed March 22, 1897.

One claim is for the combination with the fish-plates, hav-
ing the vertical portion with inclined bearings at the upper
and lower edges, and having at its lower edge a hollow
flaring extension to receive the flange of the rail, of an in-
sulating lining plate extending over the opposite inclined
bearings and into hollow extensions.

582,910. Electrical Conduit. Jacob J. Groshans, Buf-
falo, N. Y. Application filed December 5, 1896.

A conduit consisting of two series of pipes, one within.
the other, one series being sealed by a material impervious
to moisture, and the other series by a non-conductive ma-
terial.

582,913. Telephoning from Cars. Manious Garl, Ak-
ron, Ohio. Application filed January 10, 1896.

One or more pairs of circuit-controlling springs are
located at intermediate points along the line, the springs
being normally in contact to complete the circuit; a port-
able hole is provided with arms forming terminals of a cir-
cuit, and arranged to make contact with terminals located
in close proximity with the contact-springs, and to break
the circuit formed by the springs when the pole is placed
between the latter, and a field telephone connected with
wires located within the pole and in connection with the
arms.

582,918. Electro- pneumatic Organ Action. Hermann
E. Hobbs, Weston, Mass. Application filed May

no. 582,849.

The invention comprises a wind-chest, a chamber con-
nected by ports with the wind-chest, an exhaust valve for
the chamber, a pneumatic for controlling the exhaust valve,
an electro-magnet, the armature of which forms a valve for
controlling the inlet ports, the valve also controlling a leak
passage leading from the chamber, and a key adapted to

open and close the circuit for the electro-magnets.

582,923. Electrolytic Apparatus. Alfred E. Hunt,
Pittsburg, Pa. Application filed December 4, 1895,

A number of pots or vessels are electrically connected in

series, the several pots or vessels having metal platforms
in electrical connection therewith, so that they shall be
maintained at the same electrical potential as the pot.

582,936. Electrode. Wilhelm Majert, Falkenberg, Ger-
many. Application filed May 5, 1896.

An electrode is described, comprising a conducting frame
having approximately parallel inwardly projecting flanges
forming an interior groove in the fame, and a filling of an
active mass set in the groove of the frame and engaging the
parallel surfaces of the flanges, the outer surface of the
mass being spaced from the opposing surface of the frame,
whereby the active mass may expand without causing a de--
formation of the Irame.
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Sciagraphs Play Important Part in Ac-
tion for Damages at Lockport, N. Y.

By Orrin E. Dunlap.

The largest verdict for damages ever returned by a

jury in Niagara county, New York, was in a case where

by Frederick Chormann. The summons recited two

pauses of action, the first for damages alleged to have

been sustained on or about March 30, 1S93, while work-

ing on the New York Central bridge across the Niagara

Falls } fydraulic Power & Manufacturing company's

canal in Niagara Falls, and for which damages

to the extent of §5,000 were demanded. But the

action in which the X-ray played such an im-

portant part had its origin on a bridge near

Spuyten Duyvil, N. Y., across the Harlem river,

and was for $20,000. This bridge was of the

variety known as the "jack-knife draw," and was

constructed so that it, or part of it, could be raised

or lifted so as to permit of boats and vessels

passing through or under it. The complaint

alleged that on July 28, 1895, the defendant was

engaged in repairing this bridge, and for that

purpose had taken from one of the towers within

which were located the weights by which the

bridge was elevated when required, a very large

iron casting weighing upward of 4,000 pounds,

and that the defendant having repaired the weight

had prepared to hoist it to the top of one of the

towers of the bridge for the purpose of replacing

At this time the plaintiff was employed by the

New York Central as a blacksmith, and while en-

plainliff with it, and inflicting upon him severe injuries.

Smith is 35 years old, and the claim was made that as a

result of his injuries he would be prevented from earn-

ing a livelihood hereafter for himself or for those depend-

ing upon him. His injuries as described in court were

a crushing and breaking of his right ankle, rendering it

useless forever; his right hand was paralyzed, his left

shoulder dislocated, internal injuries and many cuts and

bruises were received, and he had suffered great mental

and physical pain, so said his attorneys.

Smith was treated in the Lexington Heights hospital,

Buffalo, by Dr. DeWitt G. Wilcox, and when he went

there he was suffering from a badly deformed foot. The

injured leg was an inch shorter than the other and the

fool, an inch longer. Until examined by the Rontgen

rays, it was difficult to make out the exact nature of the

injury. Tnis examination showed clearly a dislocation

of the bones of the foot from the bones of the leg.

Normally the long bones of the leg rest upon the arch

of the foot with a long projecting bone behind, which

makes the heel. In Smith's case the long booes have

been forced backward from the arch and now rest on

the projecting heel, thus making the leg shorter and the

foot longer, also allowing no ankle movement. This

state of affairs is well displayed in the accompanying

illustration, the original plate of which was taken by

about 30 minutes' exposure.

The jury in the case reported a verdict of $10,800 in

Smith's favor, which is said to be the largest verdict

for damages ever given in Niagara county.

A New Fiuoroscope Screen.
By W. M. Stine.

This screen is new only as regard the methods for

its preparation. The fluoroscopy is of the now well-

known form first introduced by Aylesworth and Jack-

son, but the calcium tungstale screen has given place to

one CDated with the miterial first suggested by W. C.

Rontgen, barium platinum cyanide. After a long series

of experiments, Messrs. Aylesworth and Jackson have

succeeded in preparing this chemical in a highly sensi-

tive and finely divided condition. This is mixed with a

transparent adhesive varnish and applied evenly and

thickly to the screen. The result is a smooth fine-

a sciagraph was an important feature of the evidence

submitted. The case was that of Jacob Smith against

the New York Central & Hudson River Railroad com-

pany. The attorneys for the plaintiff were Ely, Dudley

& Cohn of Niagara Falls, and when the case was heard

in Lockport it was tried by Morris Cohn, Jr., assisted

SCIAGRAPHS PLAY IMPORTANT PART IN ACTION FOR DAMAGES AT LOCKPORT, N. Y.

gaged in his occupation at the bridge he was called from grained surface, in contrast with the rough, sandpaper-

his usual place of work and duties and directed to get upon like appearance of the calcium tungstate screen. Long

the top of the weight and remain there while it was being experience has indicated that the screen of the fluoro-

hoisted, by means of pulleys, to the top of the tower.

Smith followed instructions and when the weight was

about 35 feet from the ground it fell, precipitating the

scope should be covered with a substance in which there

no perceptible grain or crystals. The more nearly

it approaches an impalpable powder the sharper will be
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the definition of the shadows. While the later screens

of calcium tungstate have been very sensitive to the

Rontgen rays, the coarseness of the crystals employed

seriously -interfered with their use in diagnosis, espe-

cially when minute structures were to be viewed.

Each gain in sensitiveness has increased the delicacy

and accuracy of fluoroscopic diagnosis. This new

screen shows a marked increase in sensitiveness over

any yet tried. In addition, the light from the screen

has a yellowish tint, and so fatigues the eye less than

the bluer cast of the calcium tungstate fluorescence.

The screen shows but little phosphorescence. Asa
result, the differentiation between shadow intensities

can be made with ease.

The ideal screen must be as sensitive as possible and

entirely free from phosphorescence.

Those interested in work with the Rontgen rays are

under renewed obligations to the makers of such screens

and tbey should be encouraged to continue experiments

which shall provide more and more sensitive screens.

What Equipment the Law Requires for
Electric Railways.

Roughly expressed, the Supreme Court of North Caro-

lina holds that the safest course with regard to the adop-

tion of appliances for the protection oE passengers on

electric railways is laid down in the lines:

Be not the first by whom the new is tried.

Nor yet the last to lay the old aside.

Id an action brought to recover damages for personal

Before tbey will declare it negligence not to adopt im-

proved appliances and machinery, there must something

more appear than that- the latter are "known" and "ap-

proved."

The law is reasonable and just alike to the carrier and

the passenger. It doss not require the carrier to adopt

each appliance as soon as "known and approved," nor

will it justify the retention of old appliances when new
and better ones are in general use. Hence the applica-

bility of the well-known homely lines quoted in the be-

ginning.

That it wjuld be too burdensome, and discourage the

building of new roads, if every railway company were

held to so strict a rule that it must keep a lookout for

improvements and inventions, and when such are "known
and approved," buy them, or pay the penalty attached to

being held guilty of negligence, the court clearly recog-

nizes. So it characterizes the rule requiring it as un-

reasonable and compliance with it impracticable. At

the same time, it says that if an appliance is such that

the railways should have it, the poverty of a company

is no excuse for not having it.

Another Bridge at Niagara Falls.

Several months ago it was announced in these col-

umns that the owners of the upper suspension bridge at

Niagara Falls intended to replace the structure by a

new steel arch. Since then the old railway suspension

bridge has been succeeded by an arch described in the

Design and Construction of Electric
Power Plants.

By Bion J. Arnold, M. S.

{Copyright, 1897, by B, J. Arnold, Chicago.']

Part VII.

Connections between Engines and Generators.

In every power station some method must necessarily

be adopted to drive the electric generators by the steam
engines. The principal methods used in modern plants

may be enumerated as belting, rope driving and direct

connection.

Occasionally some form of friction or toothed gearing
is resorted to under special circumstances. Sometimes
a form of friction pulley is used for running the dynamo
directly from the engine fly-wheel, in which case a con-
tinuous leather belt is inserted between the fly-wheel and
the pulley, which serves the purpose of adding to the

friction and preventing noise and vibration. Spur gear-

ing is also used for driving dynamos, but not to any great

extent in connection with steam engines. If the load on
the generator is a steady one, the principal objection

that can be found to the use of toothed gearing is that of

noise, but the fact remains that up to the present this

method is not popular with the designers of power sta-

tions. As both friction and gearing connections are

usually adopted only under conditions where the use of

one of the methods mentioned in the first paragraph be-

comes impossible, we will confine our attention to these

three principal systems.
Belts are made, as a rule, of either rubber, cotton,

leather or a combination of these materials. For driv-

ing dynamos rubber belts have a single— perhaps doubt-
ful—recommendation, and that is that by their use a

better grip can be obtained upon the pulley than with

any other kind. However, they are not as strong as

fig. 35. design and construction of electric power plants.—typical arrangement of belts and shafting.

injuries declared to have been sustained on a street rail-

way because of alleged negligence in the company per-

mitting its car to run down hill $t a rapid speed and

without proper appliances, whereby the car was de-

railed, the principle was considered. The governing

law, so the jury was instructed, was that it was the duty

of the company to provide its cars with all known and

approved machinery necessary to protect its passengers

from injury. But this the Supreme Court pronounces

too broad and exacting a statement, and, on account of

it, reverses a judgment given the plaintiff. (Witsell v.

West Asheville & Sulphur Springs Railway company,

April 30, 1897.)

No distinction seems to be recognized by the court be-

tween what is required of steam railways and of electric

street railways so far as the adoption of new appliances

for the safety of passengers is concerned. It says that

the carrier must not be lacking in any appliances which

sound rules require it should have, but it is not bound

to use every means scientific skill might suggest to pre-

vent accidents.

Whether an electric railway co;npauy is negligent not

to have a certain appliance, the court maintains, de-

pends, not upon the bare fact that its use would con-

duce to greater security, nor upon its being " known and

approved" or "the latest and best." But the correct,

as well as more reasonable and just, rule, it "says, is

more nearly this: "It is negligence not to adopt and

use all approved appliances which are in general use

and which are necessary for the safety of passengers."

The courts cannot act precipitately in such matters.

Western Electrician. On the morning of Thursday,

May 27th, bids were opened for the construction of the

first-mentioned bridge, and the prospects are that within

a few weeks the contract will be awarded and work on

this second great arch to span the Niagara gorge com-

menced. The proposed arch will be somewhat different

than the one just built, inasmuch as the span will be

longer and the arches will be built on the parabolic prin-

ciple. This bridge will be of interest in the electrical

field because the plans call for double tracks for trolley

cars, broad carriageways and walks for foot passengers.

The double tracking of this structure for trolley cars

will make it possible to operate a belt line about a most

interesting section of the beautiful Niagara gorge, while

the proposed construction of a bridge at Lewiston will

make it possible to connect the Gorge road and the

Niagara Falls Park & River road at that point.

Trolley Car Robber Escapes.
"Jack" Carr, one of the men convicted of the Evans-

ton trolley car robbery, who has been confined at the

Cook county hospital since April iSth, suffering from a

bullet wound in the breast received during a running

fight with Officer McSweeny of the West Lake street

station, Chicago, escaped from that institution Thurs-

day evening, May 27th, and has not yet been captured.

Carr's apprehension and conviction were secured at con-

siderable trouble and expense, and it is not believed he

will now be permitted to escape punishment.

A. D. Ellsworth & Co. have applied for an electric
light franchise at Cedar Falls, Iowa.

leather belts, and therefore cannot be subjected to as
great a tension. In relation to durability it will be found
that rubber belts have a considerably shorter life than
leather belts, as they are easily injured by heat, very
quickly rotted if allowed to come in contact with oil: and
if allowed to slip upon the face of the pulley, as may
happen in case of short-circuits, they are very seriously

injured by heating or abrasion. If abraided in one place
the whole belt is ruined, as there is no way of success-
fully splicing a rubber belt, except to lace it, which is

objectionable. It is true that a rubber belt will stand
the effects of moisture much better than any other, but
it will be seldom that a generator is to be operated in a
location so damp as to affect leather or cotton belting.

Finally, rubber will be found to cost so much more
than leather or cotton tbat its use will be found advis-

able only under particular conditions where moisture
must be considered. Cotton as a material for belling
has many advantages over rubber. It makes an inex-
pensive belt, which, on account of its lightness, adds
little weight to the shaft bearings. Cotton belts are less

liable to injury, either from heat, oil or slipping, than
rubber belts, and will therefore have a longer life. In
the matter of tensile strength and durability cotton
belts stand midway between rubber and leather, and for

many purposes are the cheapest belts to buy; but for

satisfactory working under all ordinary conditions there
is no material that will give as universal satisfaction as
leather.

Leather used for belting should be most carefully se-

lected and treated. The best belts are oak-tanned and
made from "center" stock only—that is, a narrow
width of the hide laying on both sides of the backbone.
They come in three standard thicknesses, '

' single,

"

"light double" and "double," though for large powers
they are made triple and quadruple. Leather belts are
sometimes perforated, the slits being made with their

longest dimension in the direction of the length of the
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belt. These perforations allow the film of air which is

thought to collect between the pulley and belt to escape
and result in a better adhesion to the pulley. This
method is beneficial, especially with high belt speeds.
Link belts, made of small links of leather joined to-

gether by iron bolts or rivets, are sometimes used and
may be advisable in certain cases, where the distance
between centers is very short. This form of belt allows
of a greater arc of contact on account of the sag which
may be allowed in the upper side, and this allows the
belt to secure a better grip upon the pulleys. However,
the extra weight of link belts causes greater strain upon
the bearings, and this probably more than offsets the ad-
vantage of an increased grip.

Cotton-leather belting is sometimes made in an attempt
to combine the advantages of both cotton and leather
belts. This belt is thought to secure the desirable
qualities of lightness, durability, cheapness, smoothness
and quietness of running. The leather side is made the
pulley side, thus obtaining a good grip. Belts of this

character are especially suitable for use where the de-
sign of the station requires that the belt run vertically.

In such a case the grip upon the pulley is obtained by
keeping the belt very tight, and to this end the flexibil-

ity of the cotton-leather belting is of advantage, and as

it stretches but little it seldom requires resplicing.

There are a number of formulae for determining the
horse power transmitted by a given belt. A usual rule

among engineers is to allow one horse power for each
inch width at a speed of 1,000 feet per minute. This
applies to "single" leather belts about three-sixteenths

inch thick and an arc of contact of 1S0 degrees. If

the speed is more or less, the power changes in the

same proportion. If the arc of contact is not 1S0 de-
grees, the value may be multiplied by the following
constants:

90 degrees 65
no " 75

130 " S3

150 91

170 " 97
200 " 1.05

If the belt is not "single," the value in the rule should
be multiplied by 1% f° r "light double" and by i l/2 for

"double" thickness.

The rule of one horse power transmitted by a one-inch
single-thickness belt traveling 1,000 feet per minute gives

W V WXRX^XD WXRXD
(1) H.P.- = =

1000 1000 X 12 3S20
Where W= Width of belt in inches.

V= Velocity of belt in feet per minute.
R= Revolutions of pulley per minute.
D= Diameter of pulley in .inches.

This rule allows a working strain of 33 pounds per
inch of width, which is certainly very low. Safe prac-
tice would certainly allow 45 pounds per inch width, in

which case we have
WX45X.XDXR WXRXD

(2 ) H.P.= =
33000 X 12 2800

If the belt is working on a comparatively steady load,

as with a lighting generator, the second formula will

give good working values, but if the load is subject to

sudden and violent fluctuations, as in railway work, the

first formula will be the best one to use. Kent's hand-
book gives an interesting comparison of various belt

formulae and shows quite a wide difference. The fact

is, formulae should be used with considerable care, and
the conditions of service, tension and atmosphere should
be considered in determining the proper width of belt for

a given installation, the object always being to transmit
the amount of power required with as light a tension on
the shaft bearings as possible.

Shafting,—It is often convenient to so arrange the

power plant that a number of the generators can be op-
erated by two or more engines. A type of such an ar-

rangement is shown in Fig. 35, which shows the line

shaft of a recently reconstructed plant. Each engine is

connected to the main shaft by means of a belt driving
a rigid pulley on a short piece of shaft called a "jack-
shaft." This short shaft is attached to the main shaft

by means of a friction clutch coupling, and each pulley
carrying a dynamo belt is equipped with a friction

clutch pulley. The shafting is divided at about the cen-
ter, and a friction clutch coupling is placed to connect
the two ends. This arrangement results in great flexi-

bility, as any dynamo can be thrown in or out at will.

The load on the shaft at any one time can be carried by
either engine until the demand becomes greater than its

capacity, when the other engine may be started up and
made to take its share of the load. By releasing the

coupling in the middle of the shaft, each engine may be
made to revolve the piece of shafting immediately con-
tiguous to it, which makes it possible, by properly ar-

ranging the generators supplying the day load, to oper-
ate the plant for a good share of the time by an engine
of suitable capacity without running the entire length
of shaft. . All these changes may be made without in-

terfering in any way with the running of any part of

the plant which it may be desired to operate continu-
ously.

The friction clutch couplings referred to are con-
structed in a number of ways, the object being to press
two surfaces together so that their friction will over-
come the resistance of the driven shaft. This may be
accomplished by means of jaws arranged to clamp
tightly a revolving rim; by means of a cone sliding or
a feather engaging another cone keyed rigidly to the

other shaft, or by expanding an interior ring against an
outside one. The clutches are operated by means of a
lever or a band-wheel, conveniently placed, which in

turn acts upon a system of toggle joints or through
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screws, so that the clutches can be thrown in gradually
and released quickly. A type of a friction clutch pulley
is shown in Fig. 36. Here the jaws, which are faced
with hardwood blocks, are operated by a toggle joint
and grip tightly the iron rim cast upon the pulley.
When the jaws are thrown open by means of the slid-

ing collar, the pulley turns upon the shaft as an idler.
Wheneve: friction clntch pulleys are used the hubs
should be provided with removable bronze or other al-

loyed bushing, made in halves so that ' they can be re-
moved and renewed quickly in case of excessive heating
or wear. Each pulley and its clutch ring should be
split to provide for easy repairs and for future changes.
The friction clutch couplings need not be split, for they
are at the ends of the shaft, where they can be easily
removed, although it is preferable to have them divided.

Shafting is "cold-rolled" or "turned," depending on
whether it is rolled the exact size for use or is turned
down in a lathe. Of the two the latter is to be recom-
mended, as it is more liable to be perfectly straight.
When a cold-rolled shaft is fitted with keyways or
shoulders the initial strains in the metal may be affected

FIG. 36. DESIGN AND CONSTRUCTION OF ELECTRIC POWER
PLANTS.—SECTION OF TYPICAL FRICTION

CLUTCH PULLEY.

so that the shaft is liable to spring or bend. To obtain
the diameter (d) of a shaft the following formula will be
found safe for any given horse power (H. P.):

V (H. P.) X C
r. p. m.

Where C is a constant depending upon the material of

which the shaft is made and the conditions under
which it works, as shown in the table:

Values of C.

„•

3
=s

Variety of Shafting. -o a
c

H
3 2

125

90
75
5°Line shafting with bearings eight feet a

Shafting transmitting power subject
part
to torsional

50 30

For main line shafts in power houses containing a
number of generators the size of shaft will ordinarily be
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as large as this speed will allow. Where the line shaft is
driven by a belt running on the fly-wheel of the engine,
the speed often reaches 5,200 feet per minute.
The best distances between centers has been found to

be as follows:

With narrow belts and small pulleys, not less than 12
to 14 feet.

With larger belts and larger pulleys, not less than 16
to 20 feet.

With main belts from engine to shafting, not less
than 30 to 40 feet.

Very long distances between centers should be
avoided.

Another rule for the distance between pulley centers
is that it should be at least three times the diameter of
the larger pulley and preferably four times.

Belts for the most satisfactory working should be
nearly horizontal. If the design of the station places
the generators and driving pulleys at different levels,
the angle which the belt makes with the floor should
preferably not exceed 45 degrees, but when the genera-
tors are placed in an upper story it is sometimes neces-
sary to make this angle much greater. If it equals or
exceeds 60 degrees, the generators should be placed on
screws or carriages of some form, by means of which
they can be raised vertically in order to tighten the
belts.

In all places where the location of the belts makes it

dangerous to pass around them, they should be enclosed
within a railing.

All belts should be made endless.
The smooth or hair side of a leather belt should al-

ways be run against the face of the pulley.
In relation to width of belts, it will be found that the

narrow thick belt? give better satisfaction than very
wide, thin ones. On a pulley 16 inches in diameter or
larger it will be safe to use a double belt, and on a pul-
les 36 inches in diameter or larger a triple belt can be
used. The pulley should be a little wider than the belt
it carries.

Rope Driving.—In many cases it will be found de-
sirable to connect the engines and generators by some
form of rope transmission. This method of driving the
generators has long been in use in Europe and is rapidly
gaining in favor in America. It has the advantage of
being noiseless, and is applicable to large powers. The
wear on the rope is small; it requires much smaller pul-
ley face to transmit the same power as a given belt,

and the first cost of the rope itself is much less than that
of a belt of equal capacity.
The most common materials of which the rope is

made are cotton, manilla and hemp. It is possible to

make rope out of wire and also rawhide, but neither of
these materials is adapted for dynamo driving—the
first on account of its lack of flexibility and the second
because of its cost.

Cotton rope is superior to manilla in some respects. It

is made of a softer fiber and therefore is more flexible

and can be run over much smaller pulleys. Owing to

the finer fiber, also, the internal wear on the cotton rope
will be much less, while its lack of elasticity prevents its

stretching. Cotton ropes are used largely in Europe,
but they have one disadvantage in that they are not as
strong as manilla ropes. In this country the use of
manilla rope preponderates.

Manilla rope for power station work should be espe-
cially made of the longest and best fiber. The disadvan-
tage of internal wear due to the grinding of the fibers

over one another is overcome to a great extent by lay-

ing the fibers up in tallow and sometimes graphite.

The best manilla rope for generator driving is made with
tallow only, and it is customary with the manufacturers
of such ropes to provide it with a colored strand run-
ning through its entire length, to distinguish it from
other rope not especially made for transmission work.
The rope below 1% inches in diameter is made of three

strands and above that of four.

The grip upon the pulleys is obtained by allowing the

ropes to run in V-shaped grooves. The angle between the
binding faces of the groove is almost universally 45 de-

FIG. 37. DESIGN AND CONSTRUCTION* OF ELECTRIC POWER PLANTS.—TYPES OF PULLEY GROOVES FOR ROPE DRIVING.

between 5 and &yi inches in diameter with floor-stands

not more than eight feet apart. In shafts four inches in

diameter and over, the sizes are standard in steps of one-

half infch, while in sizes below four inches the steps vary

by quarter-inches; and the exact diameter in the

smaller sizes is less than the even quarters by one-six-

teenth inch, on account of the amount taken off by the

lathe tool in finishing.

Safe Rules for Belting and Shafting.—In laying

out a belted plant it is well to keep in mind the follow-

ing rules:

Place the generators, if possible, so that the tension

side of the belt will be underneath and the sag will tend
to increase the arc of contact.

. If a belt tightener is used, it should be applied to the

slack side of the belt and near the smaller pulley. A
belt tightener is shown in the end elevation of Fig. 35.

The belt speed should be about 4,500 to 5,000 feet per
minute for generators, and it is well to make the pulleys

grees. An angle much greater than this would reduce
the wedging action, while an angle much less would in-

crease the wedging effect seriously and prevent the free
release of the rope. A clearance space is always allowed
at the bottom of the groove. The sides of the grooves are
sometimes straight, sometimes curved. Two forms
adopted by leading manufacturers are shown in Fig. 37.
There are two general methods of rope driving which

may be used to connect the engine fly-wheel with the
driven pulley. These methods are known as the Euro-
pean and American, although both are used in this

country. In the European method a number of inde-
pendent ropes are used, while the other system requires
only one continuous rope, which is wound about the

pulleys a number of turns and then brought back to the
first groove by means of slanting idle pulleys. Advan-
tage is taken of these idle pulleys to tighten the rope.

One of the idlers is mounted upon a sliding truck which
is moved by a weight in such a way as to introduce a
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tension upon the loose side of the rope, and thus act as a
tightener. The European method has the advantage of

doing away with the clumsy method of tighteners neces-

sary with the other system, but on the other hand it is

almost impossible to splice all the ropes on a pulley so

that they hang equally, and the result is a number of

ropes sagging differently, which presents a very dis-

orderly appearance. The European method is thought to

be safer from the fact that if one rope should break the

remainder would carry the load until the repairs could
be made, but as a rope will show signs of wear long be-

fore it is liable to give way, there is little likelihood that

the American method will be found undesirable on the

ground of danger of breaking, if it is properly installed

and provided with sufficient strands of rope to do the re-

quired work.
In considering the leDgth and size of rope to transmit

a given horse power, care should be taken to figure on
the safe side. The rope is subject to much wear and
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FIG. 38. DESIGN AND CONSTRUCTION OF ELECTRIC POWER
PLANTS.—DIAGRAM FOR ROPE DRIVING.

tear, and to prevent frequent renewals a much stronger

rope must be purchased than would be necessary for

the installation if the rope always retained its initial

strength. Fig. 38 shows a set of curves prepared by
Mr. C. W. Hunt, which have been widely used. It is

based upon the assumption that a rope one inch in

diameter should have a working strain of 200 pounds at

all speeds. The curves show the effect of centrifugal

force upon the driving power of a rope and give a speed
of about 4,Soo feet as the most economical velocity.

Above this speed the centrifugal force reduces the use-

ful working power of the rope, and at 8,400 feet per
minute the centrifugal force is equal to the safe strain

on the rope, and no power can be transmitted. A set of

curves very similar has been prepared by Prof. J. J.

Flather, in which the economical velocity is shown to

be 5,300 feet instead of 4,800. However, this makes
but little difference in the result. It is possible to use
smaller ropes for the transmission of a given horse
power than given by these curves, but these values

FIG. 39. DESIGN AND CONSTRUCTION OF ELECTRIC POWER
PLANTS.—ARRANGEMENT OF ROPE DRIVES.

are certainly safe ones. The effect of centrifugal force

upon the driving power of ropes is not found to be
practically what it is theoretically, and can be overcome
to a small extent by extra weights; but the speeds usually
adopted are between 2,500 and 4,500 feet per minute.
The American system lends itself to a number of ar-

rangements, some of which are shown in Fig. 39. The
simplest arrangement is shown by the first diagram, in

which the rope passes spirally around the fly-wheel and
shaft or dynamo pulley S a sufficient number of times
to transmit the desired power, and then passes around
the slanting pulley P and back to the starting point. The
tension pulley P is mounted upon a movable carriage,

and by means of the weight W keeps a constant tension
n the rope. A more complicated arrangement is shown
n diagram 2. This figure shows the compound winding
of the American system. In this winding the loss of

friction due to the small arc of contact on the driven
pulley S is compensated by wrapping the rope a number
of times about an auxiliary sheave C, which allows the
use of a narrower driving pulley if it is considerably
larger in diameter than the driven pulley. The course of
the rope may be easily followed. Starting at point A
the rope passes a number of times about the shaft pulley
.V and the rewinder if at the driven end, then a number
of times about the fly-wheel and pulley S, finally pass-
ing to the idler pulley L, thence about slanting pulley P
on the tension carriage and back to the starting point.
The dynamo pulleys driven by means of belts from the
main shaft are shown at D D'. It will be seen that this
arrangement places all the sheaves and the traveling ten-
sion carriage below the floor line, which will add much
to the appearance of the dynamo room. Another ar-
rangement of the American system, which allows the
tension carriage to be placed near the ceiling, is shown
in diagram 3. Here the rope, starting at A, passes a
number of times about pulleys i'and Cand a number of
turns about the fly-wheel and shaft pulley, as before,
and then finally about pulley L to the tension pulley P,
from which it passes over pulley Z', which is parallel to
L, back to the starting point. This arrangement leaves
the basement free for foundations, but makes it impos-
sible to use an overhead traveling crane. Numerous
other arrangements are possible, and by proper design
it is practicable to place the tension pulley in almost
any place desired.

Practical Hints in Relation to PoJ>c Drives.—In
planning a rope transmission the following things should
be known:
The diameters of the sheaves should always be as

large as convenient. A good rule is to make the diame-
ter 40 times the diameter of the rope, while 30 times
should be the minimum size.

The tension carriage should adjust itself automatically
to the proper inclination to take and give off the rope
smoothly.
The ropes leading to the tension pulley should always

be taken from the slack side
of the drive.

It is preferable to use a
large rope and a small num-
ber of turns rather than' a
greater number of turns of a
comparatively smaller rope.

Adz-a?itag-cs and Disad-
vantages of Belted Conncc-
tion —The advantages to be
derived by driving the gen-
erators by means of bells or
ropes are obvious:

First — Perfect insulation,

as the engine and dynamo
are entirely separated and
only connected by a belt of in-

sulating material.

Second — Flexibility, as a

generator running at any
speed can easily be accom-
modated on the line shaft.

Space is the only requirement
necessary to lay out a power
station with countershafting,
no matter what the type or
number of the generators may
be.

Third — Economy in first

cost. The higher speeds at

which the generators can be operated make their cost

somewhat less and at the same time allow the selection

of a lesser number of slow-speed four-valve engines than
would be required for direct coupling, resulting in bet-

ter fuel economy, especially in plants operating arc

lights.

The claim is sometimes made that the belting plan has
a further advantage, because in case of a short-circuit

the slipping of the belt will relieve the engine of a sudden
shock. With a weak engine this would be an advantage,
of course, but a modern power station engine should be
built equally as strong as the generator which it drives

and should be fully as capable of withstanding fluctua-

tions.

But, on the other hand, a number of very pertinent

objections can be offered to the belting plan. It is liable

to be unsteady in its action, which may become a de-

cided disadvantage in the case of a lighting load, where
the slightest fluctuation is to be avoided. Belts make
more or less noise and are always unsightly in appear-

ance. Furthermore, a belted plant always requires a
large amount of floor space for a given output, and this

is probably the main reason why this method of con-
necting the engines and generators has, as a rule, during
the past few years, fallen into disfavor among power sta-

tion engineers.

Direct Connection.—This is by far the most popular
plan at the present time, and has many advantages.
For very large units it has become to be considered
almost imperative "to directly connect the generator to

the engine. The advantages of such an arrangement
are:

1. Compactness. The amount of floor space required

for a direct-connected unit may be as little as one -fifth

the floor space taken by a belted unit of the same output.

2. Convenience. All the revolving parts of the gen-
erating plant are brought together, and in this way
supervision is much easier.

3. Appearance. No unsightly belts -or countershaft-

ing are required, and the engine room presents a clean,

neat appearance.

4. Noiseless operation. The direct-connected unit

makes little if any noise.

5. Absence of danger. Owing to the absence of belts
and complicated countershafting, the plant becomes
much safer to operate.

6. High efficiency. This is especially true of larger
units. The direct-connected unit can be installed in
much larger sizes than the belted or rope-driven unit,
and one direct-connected generator may therefore be
made to do the work of several smaller belt-driven dyna-
mos, resulting in an increase in economy.
One disadvantage of the direct-connected method is

the matter of extra first cost. This is the result of the
necessarily low rotative speed of the steam engine. It

has been pointed out that engines known as "high-
speed" engines run at a maximum of about 350 revolu-
tions per minute, while the larger sized Corliss type
turn but So to 125 times per minute. To drive a gener-
ator with such a prime mover it becomes necessary to
reduce the speed of the dynamo from a possible 1,000
revolutions to that of the engine. Now the output of an
electrical generator depends upon three factors—the
number of conductors on the armature, the number of
turns per minute and the magnetic flux or number of
lines of force. If the turns per minute are reduced, it be-
comes necessary to increase the other two factors a pro-
portional amount, or the capacity will be reduced. This
condition dictates a large number of armature conduc-
tors, and therefore an armature of large diameter and
an increase in the number of pole-pieces, resulting in
the multipolar dynamo. These changes mean that the
size of a direct-driven generator will be much larger
than that of a belt-driven dynamo of the same capacity.
In fact, the extra cost will be between 25 and 40 per
cent., depending on the size. But when the expense of
the floor space, the cumbersome belts, belt tightener,
countershafting and clutches is added to the belt-driven
unit, the difference in actual cost, when read)' for opera-
tion, is considerably reduced, and may even in some
cases be in favor of direct connection.
Another disadvantage of a direct-connected plant is

the lack of flexibility. If a generator becomes disabled
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it becomes necessary to shut down its connecting en
gine, which is not the case in a belt-driven plant. This
necessitates a larger investment in reserve machinery,
as an engine and generator must always be kept idle to

throw in on the load in case of accident.

There are several methods of directly connecting the

dynamo armature to the shaft. The armature can be
mounted directly on the end of the shaft without an out-

board bearing; it can be placed on an extension of the

shaft, the end of which is carried in an outboard bear-
ing, or the dynamo can have two independent bearings

of its own, as in a regular belted machine, and be con-
nected to the engine by some form of coupling. When
an outboard is used, this bearing and pedestal and the

cast-iron bed-plate upon which the dynamo is carried are
furnished, as a rule, by the engine builder.

The type of engine to be selected for a direct-con-

nected unit is an important consideration. For small
units, such as would be used in an isolated lighting

plant, for instance, the single-valve automatic engine is

adapted, but for engines above 300 horse power, such as

are ordinarily required in power-station work, the single-

valve type should not be considered, on account of its

lack of economy. All the considerations of durability

and reliability in service and economy in operation

point to the selection of the low or medium-speed four-

valve engine. When real estate is valuable, or when
from any other cause a compact plant is desired, the

vertical marine type engine may well be used. This
engine should have, preferably, a governor of the shaft

type controlling both the admission and exhaust of the

steam and should regulate within a range of two to three
per cent. Where floor space is not so valuable the

horizontal type of four-valve engine may be installed,

and on account of its slow speed and good economy this

type should give good satisfaction. The only possible

objection to be urged against it is possibly the point of

poor regulation, which is a result of its slow rotative

speed, and this is especially pertinent in railway work,
where the fluctuations of the load are frequent and sud-
den. Engines for direct-connected work should be built

substantially, to withstand the shocks due to overload-
ing or possible short-circuits. To meet the demands
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for this class of work most builders have developed a

type of engine built especially for this service.

The advantages and disadvantages of the belted and
direct-connected plans have been discussed and it has
been shown that to secure reliability with direct-con-

nected generators an extra unit must always be held in

reserve, while in a belted plant the large amount of

floor space, the numerous belts, pulleys and shafts and
the disorderly appearance rather offset the advantages
of flexibility and reliability.

Quill System.—The power-station system which, for

the present purpose, may be termed the "quill" system
is thought to obviate the disadvantages, and at the same
time combine the advantages, of both the belted and
direct-connected systems.

A fair understanding of the principle underlying it

may be obtained by referring to Fig. 40, which repre-

sents the plan and cross-section of the Chicago Board
of Trade plant, consisting of two engines and two gener-
ators. It will be seen that the armatures of the gener-

voltagesall the time. The center engine is of 500 horse
power capacity, and when running under normal condi-
tions operates the two middle generators direct-coupled,
while either end engine can drive its adjacent generator
exactly as in a regular direct-coupled plant, without re-

volving any auxiliary shafting. But in case anything
should happen to any engine or generator it is possible.

by means of the interior shafts, to run all four genera-
tors from the center engine, or two from each outside
engine. The entire engine and dynamo plant occupies a
space only 12 feet wide by 55 feet long. By this arrange-
ment, with three engines, a plant is secured having the
same reliability as a plant containing four engines, and
it occupies considerably less floor space.

The advantages of this system when applied to still

larger plants become greater, for by its use the amount
of engine power usually placed in several small engines
can be combined into two or more large engines, result-

ing in a lower first cost for engines and the same reli-

ability in service.

["Generators and Switchboard ' come next in the
series.]

An Incident in Central Station Practice.

By Orrin E. Dunlap.

Electricians in and about Niagara Falls recently had
their attention called to the effective workings of a gov-

ernor made by the Lombard Water Wheel Governor
company of Boston, Mass., and which was doing service

in the new power station of the Niagara Falls Hydraulic
Power & Manufacturing company, located at the water's

edge below the high bank. This governor was attached

to a 2,000 horse power turbine made by the James Leffel

& Co. of Springfield, Ohio, to which in turn was direct-

connected two General Electric company's 750 horse

power 500 volt generators.

The incident which served to portray the efficiency of

FIG. I. AN INCIDENT IN CENTRAL STATION PRACTICE.

ators are mounted upon hollow shafts or quills Q,
which are supported by independent bearings. Through
these quills, but not in contact with them, extends an
auxiliary shaft S, which is also carried upon independ-
ent bearings BE'. This shaft is concentric with the
engme shafts, but is independent of them, and when the
plant is operating under normal conditions does not re-

volve but lies passive in bearings B B' , ready to be
brought into service when needed. The couplings shown
are so arranged that any generator can be connected at
will, by means of bolted or magnetic couplings, either to

the flange of its adjacent engine or to the auxiliary shaft.

In this way each generator is available from two engines.
In normal operation each engine drives its adjacent
generator directly coupled without revolving any more
shafting than is usual with ordinary independent unit
directr-coupled plants, but in case of accident, either
generator, or both of them, if necessary, can be reached
by either engine. The left-hand generator can be oper-
ated by the right-hand engine without revolving the
armature of the right-hand generator, or vice versa,

Proposed Protection for a Niagara In-
dustry.

In the United States Senate on May 27th Senator Al-

drich offered a committee amendment to increase the duty

on chlorate of potash from two to 2% cents. This was re-

sisted by Mr. Vest, who said the article was required in

manufacturing cotton goods, and who made a general plea

about taxing raw materials. Mr. Piatt of Connecticut

pointed out that the change was designed to free the

United States from dependence on the united alkali

trust of England, and to encourage an American indus-

try which is about to utilize the power of Niagara Falls,

meaning the Mathieson Alkali company and probably

the Chemical Construction company.

"I am too much of an American," remarked Mr. Vest,

"to think that Niagara Falls needs any protection against

competition from foreign producers."

Mr, Gallinger stated that this started a new American

industry just as protection had started the tin plate in-

dustry.

"You can build up anything if you only give subsidy

enough," declared Mr. Gray. "You can grow-oranges

under glass in New Hampshire."

The Aldrich amendment increasing the rate on chlo-

rate of potassium to 1% cents was agreed to by a vote of

33 to 27.

Responsibility of Telegraph Companies
for Errors.

How many times will the courts be called upon to de-
cide the responsibility of telegraph companies for dam-
ages resulting from the imperfect or delayed transmission
of telegrams? asks the Chicago Chronicle. It seems as
though the dockets always held some such suits. The
companies fall back upon their arbitrary conditions of

FIG. 2. AN INCIDENT IN CENTRAL STATION PRACTICE.

the turbine, generator and governor, when so installed,

occurred on the morning of March 17th. At that time the

erection of the new steel arch bridge across the Niagara

gorge was going on, and between n a. m. and 12 m. of

that day the workmen dropped a heavy piece of the

steel frame of the bridge, and it fell across the trolley

line of the gorge road, which passes beneath the struc-

ture. The effect was to create a dead short-circuit,

which existed for over half an hour. The amperemeter

chart in use at that time and herewith illustrated (Fig.

1) shows the load of the day and the point when the

short-circuit occurred. It will be noticed that the re-

cording pen ran way out to the edge of the card. The
voltmeter chart, also presented herewith (Fig. 2), shows

how steady the voltage was maintained on the day in

question, and especially between the hours of 11 and 12,

when the short-circuit occurred. It will be noticed that
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leaving the other engine and dynamo idle for such re-

pairs as may be necessary. By using compound engines
designed for the possible working of high-pressure steam
in the low-pressure cylinder, one engine can be made to

double its power for a few hours. The plant has thus the
total generator capacity available at all times, and allows
one engine to be in reserve in case repairs are necessary.
This system of mounting the armatures upon hollow

shafts through which extend an auxiliary solid shaft to
which each generator may be connected or disconnected
at will may be extended to a plant containing any num-
ber of generators. It will thus be seen that without re-
sorting to the use of the ordinary line shaft, with its

belts and pulleys, the flexibility of a belted plant has
been secured, while at the same time there has been re-
tained all the compactness, convenience and neat appear-
ance of the direct-connected arrangement.

Fig. 41 represents the 1,000 horse power plant now
being installed for the Englewood & Chicago Electric
Street Railway company under this system. In this

plant it isdesirable to operate three generatorsat different

sending, printed upon the back of their blanks, but these
have long since been decided to be no excuse for either
mis-sending or delay. A telegram sent from a Boston
packing-house one day ordering its agent not to buy hogs
was not delivered till the next day, after he had pur-
chased several carloads. The telegraph company held
that its liability was limited to the price of the message,
but the Appellate Court very properly decided that this

is not the law. Nor would the repetition demanded by
the ' 'conditions" have tended to prevent the mistake or to

protect the company from damages. There is nothing
in the law which exempts a telegraph company from
damages arising from the mistakes of its employes any
more than any other private corporation.

the shading of the line between 1 1 a. m. and 12 m. is but

little heavier than the recording line of the entire day.

Electrical Superintendent Frank G. Lott is delighted

with the record the installation made on the day when
the short-circuit occurred, and takes pleasure in show-
ing the charts.

The Electro-visual Telegraph company of New York
city has been incorporated with a capital stock of 550,-
000. The directors are Martin C. Ebel, Florence S.

Pierson, George L. Mason and Carroll Sprigg of New
York city, and Robert M. G. Welford of Hackensack,
N. J.

Judges differ as to the admissibility of sciagraphs in
evidence in lawsuits. In one of the latest cases Judge
Hutchinson of Chicago has decided adversely. Carl
Lampke sued the Gloss Printing company for $10,000
for injuries received while an employe of the company.
His leg was crushed just above the ankle. His attor-
neys produced X-ray pictures of the injured limb, show-
ing how the bones had been broken. Judge Hutchinson
held that the pictures were not admissible. The court
said that a sufficient foundation had not been laid for
their introduction.
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The "Western Electrician arises to ask a question.

Did a certain incandescent lamp concern (in the pool)

sell to an establishment in Wabash avenue, Chicago,

10,000 incandescent lamps at a contract price of 20 cents

each, and then deliver sufficient lamps over and above

the 10,000 to make the actual net price of all the lamps

delivered 13 cents each?
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retary of the Central Union Telephone company, who
was associated with Mr. Beach for many years. These

reminiscences are amusing now, but at the time referred

to the incidents mentioned were doubtless very serious

conditions. The attitude of the general public toward

the telephone at that time made it necessary, as Mr.

Chapman says, "to appeal to selfishness, envy and

pride" to secure the introduction of the telephone into

general commercial use.

The meeting of the National Electric Light associa-

tion at Niagara Falls will be an event of uncommon in-

terest. The attractions for those who are studying the

problems of the development and transmission of power

will prove great, no doubt, and, owing to the season of

the year, it is reasonable to expect a very large attend-

ance.

The Western Electrician will signalize the event by

issuing a special convention number, which, it is need-

less to say, will form not the least important feature of

the occasion. It will contain many special articles pre-

pared for this event and having a direct bearing upon

the work for which the members will assemble. They
will be profusely illustrated, so that the artistic and

mechanical features will be in keeping with the general

standard of excellence established and maintained by

this journal. It might be considered superfluous to

mention these matters, were it not for the fact that un-

usual efforts have been put forth to make this number
surpass all former attempts in this line.

This is the week of the convention of the Canadian

Electrical association, and the representatives of all de-

partments of electrical activity in the Dominion are

gathered at Niagara Falls for entertainment and instruc-

tion. They will visit the American side, and study the

progress that has been made in the development, trans-

mission and utilization of power as exemplified in the

great power generating plants, and the industries con-

suming the electrical energy there produced. Our

Canadian friends are looking forward anxiously to the

time when the power of the Niagara will be utilized in

like manner on their side of the river. In this connec-

tion the report of the commissioners upon the subject of

the contract with the power company and the proposed

extension of time which it is now expected will be recon-

sidered and approved, will be of especial interest to the

Canadian association.

There are, of course, many other features of interest

to be considered at this meeting, which, by the way,

presents a striking illustration of the advancement that

has been made by our neighbors in the last few years.

Some of the incidents attending the introduction of

the telephone in this part of the country are related in a

contribution on "Mr. Beach and the Telephone Indus-

try in the "West," from the pen of W. S. Chapman, sec-

There is danger that the recent action of Judge

Hutchinson of Chicago in excluding sciagraphs from

evidence in a case for damages which was tried before

him last week may be misunderstood or misinterpreted.

The action was brought by Carl Lampke against the

Gloss Printing company for $10,000 damages for injuries

he received while an employe of the company. His leg

was crushed just above the ankle by a piece of ma-

chinery. Munson Case and W. S. Johnson, his at-

torneys, produced sciagraphs of the injured limb show-

ing how the bones had been broken. The defendant

objected to the introduction of these pictures as evi-

dence. The plaintiff produced three rulings by the

Supreme Courts of Colorado, Pennsylvania and New
Jersey in which it was held that such pictures were

competent evidence. Judge Hutchinson admitted that

sciagraphs were proper evidence, but he held that the

plaintiff had not established sufficient foundation .to

warrant the admission of those offered in the present

case. As the attorneys for the plaintiff did not consider

the pictures of vital importance to this case, they did

not press the matter. It will be of interest- to the elec-

trical and surgical fraternities, however, to know that

judge Hutchinson's ruling was not against the introduc-

tion of sciagraphs. On the contrary he declared that

they were competent evidence, but he appeared to be

under the impression that the X-ray was not sufficiently

recognized by the medical authorities to warrant the in-

troduction of sciagraphs without first establishing spe-

cial foundation for their admission.

In striking contrast to the action of Judge Hutchinson

in this matter is the policy of the lower courts of New York

state, as shown by the account of a trial at Lockport,

where sciagraphs played an important part in winning

the largest verdict for damages ever awarded by a jury
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in Niagara county. The details are related by Mr.

Dunlap on another page of this issue. The facts there

presented are but an indication of the general public

opinion upon the reliability of sciagraphs. In the light

of these facts it would seem that the admission of evi-

dence of this character should not be further questioned

by the courts in Cook County, Illinois.

Commenting upon the interest manifested in the con-

troversy over the street railway bills in the Illinois

Legislature,- a financial writer declares that special

legislation affecting street railway property has been

prompted in several states by this conflict. Generally

speaking it may be said that these bills in legislatures and

city councils tend toward a more rigid regulation of

these corporations, and some of the measures are quite

impracticable. It is explained that, although the intro-

duction of electricity as a motive power is immeasur-

ably beneficial in many important respects, it has been

in innumerable instances productive of immense finan-

cial losses to investors who paid inflated prices for

securities, and that this has tended to arouse bitterness

against street car lines. During the first period of street

railway construction in America, extending from 1850

to 1S70, motive power was supplied by horses. Then
followed the introduction of the cable, which, however,

in addition to various material defects, was found to be

too expensive to operate outside the large cities. Next

came electricity, and this method of propulsion appears,

for the time at least, to have, to a great extent, revolu-

tionized the system physically and financially. Not the

least important of the changes effected by the introduc-

tion of electricity is the transformation in the character

of the securities. Whereas, in the early days of street

railways they were purely local enterprises, it has now
become common for electric lines to be owned in com-
munities hundreds or thousands of miles distant from

their field of operations; and, therefore, the interest in

street car concerns has become national. Not only is

new legislation being everywhere agitated, but ancient

and forgotten laws and ordinances are being resurrected

with possibilities of vast import to everybody having

interest in street railway systems.

It would seem as if the subject of the magnetic con-

centration of ores would continue to occupy attention

indefinitely, even though little practical advancement be

made. Much speculation is indulged in whenever any

departure from or improvement upon present methods

is suggested. A recent paper before the Franklin Insti-

tute is attracting attention at this time. The chief fea-

ture of the Wetherill process, which is there described and
discussed, is the employment of a magnetic field of such

intensity, and concentrated in a place where the crushed

mineral must pass, that sufficient attraction will be ex-

erted upon substances that are almost non-magnetic to

deviate their motion away from that of the general mass.

The mineral particles are then caught upon a belt con-

veyor that moves in the air-gap between the magnet
poles producing the field, and are conveyed away, while

the non-magnetic earthy matter and other impurities

are carried off by another belt or allowed to drop. The
results of some experiments are recorded, but the actual

field strengths do not appear to have been measured.

It was announced' in the discussion that for the last

three or four years a magnetic process had been in use

in Finland for the concentration of copper and zinc

ores. In this instance an artificial magnetic property is

imparted to the mineral by special roasting, which con-

verts the small quantity of iron pyrites into magnetic

pyrrhotite. Doubtless concentration is effected in this

way, but, on the other hand, no assurance can be given

that a portion of useful mineral is not lost in the tail-

ings, since there may be some proportion of the mineral

not rendered artificially magnetic by the presence of

roasted pyrites. Comparison is instituted with the

Wetherill process, for which it is claimed that special

roasting would be unnecessary. The objection is raised

that, although the magnetic field might be strong enough

to separate pyritic- mineral after the ordinary dead roast,

and without special "magnetic" roasting, yet it is scarcely

probable that all the particles of crushed mineral would

be associated with pyrites, or, at any rate, with suffi-

cient of them to lift them on to the conveyor. The re-

sult of all of these investigations, therefore, is that mag-

netic separation is only applicable with certainty to

minerals which are intrinsically sufficiently magnetic in

character to be sifted out by the magnetic field, which

cannot be said to be an advancement upon the conclu-

sions of those who studied the question years ago.
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Louis A., Ferguson Appointed General
Superintendent of the Chicago Edi-

son Company,
Louis A. Ferguson has baen appointed general super-

intendent of the Chicago Edison company, and on June

1st he assumed the duties of his new position. Mr.

Ferguson is an experienced central station man and is

recognized as an authority on all matters pertaining to

the construction and operation of plants of this charac-

ter. He is especially familiar with the Chicago Edison

company's plant and the conditions and requirements of

that corporation's service, as he has been associated with

the enterprise through all the several stages of develop-

ment and expansion that marked the period between the

building of the Adams street station and the present

comprehensive system. Mr. Ferguson is well equipped

for this work by education and experience, as he has

made electrical engineering his chief study and has

enjoyed many advantages for original and experimental

work.

Born on August 19, 1S67, at Dorchester, Mass., now

a suburb of Boston, he was educated in the Boston

public schools, graduating from Dorchester High

School in 1S84. He then entered the Massachusetts

Institute of Technology and was graduated from that

institution in May, 188S, with the degree of Bachelor of

Science in the department of electrical engineering. His

thesis work at the Technology Institute consisted in

original experiments to determine "the law of relation

between candle power and current, voltage and energy

consumed in incandescent lamps."

His work at the Institute of Technology attracted fa-

vorable attention and he was offered a position with the

Chicago Edison company in July, 1888. Shortly after-

ward he became electrician of the underground depart-

ment. In 1889 he was made assistant electrical engi-

neer in the construction department and in 1893 was ap-

pointed electrical engineer of the company. In 1893

he was given charge of the contracting side of the

company's business in addition to the electrical engineer-

ing and construction work and has had charge of these

departments under the title of electrical engineer. As

general superintendent Mr. Ferguson will have charge

of the operating and electrical engineering departments,

as well as the central station and isolated plant busi-

ness, reporting to the president of the company. Mr.

Ferguson was one of the staff of lecturers of the University

of Wisconsin in 1S95, and delivered a lecture on "Elec-

trical Engineering in Modern Central Stations," which

has since been published by the university. He also

read a paper at the last meeting of the National Electric

Light association at New York on "The Commercial

Value of Acetylene Gas as an Illuminant," giving the

results of his experiments made with "Messrs. Wilson and

Knapp at Spray, N. C, in May, 1895, in the production

of calcium carbide and acetylene gas. This papar was

published in pamphlet form by order of the National Elec-

tric Light association.

Mr. Ferguson was one of the charter members of the

Technical club of Chicago and he is also a member of

the Country club of Evanston and the Evanston club.

Socially and professionally Mr. Ferguson commands the

respect and esteem of his associates, and they will all be

exceedingly pleased to learn of his well-deserved promo-

tion.

National Electric Light Association.

Secretary Porter announces a change in the pro-

gramme of the Niagara convention, published last week.

Mr. Stillwell's lecture, he says, will be delivered in the

park pavilion on the evening of Wednesday, June 9th,

instead of at the Lyceum Theater. The pavilion is lo-

cated in the park of the New York State reservation,

and is near both the International Hotel and Cataract

House.

From the amount of correspondence being received

from central station managers, the officers of the asso-

ciation believe a most unusual interest is being taken all

over the country in the coming meeting. Several new

members were added to both active and associate list

during the last week. On the same authority it is an-

nounced that the representation from central stations

will undoubtedly be larger at the Niagara meeting than

at any convention of recent years, and the number of

associate members will equal the usual number.

On Thursday, June 17th, the fifty-third annual com-
mencement exercises of the University of Notre Dame,
Ind., will be held. The event will be celebrated with

unusual ceremonies this year. The institution is in ex-

cellent condition and the class of this year is one of the

best that has yet been turned out.

Mr. Beach and the Telephone Industry
in the West.

By W. S. Chapman.

It has been suggested that I write something in the

way of a reminiscence of the telephonic career of the

lamented Franklin G. Beach, since it was my good for-

tune to be associated with him almost from the inception

of the telephone business in this part of the country.

For nearly eighteen years my business and social re-

lations with him were of the most intimate, cordial and

agreeable character; hence, in reviewing the past, my
heart swells with emotion at the thought that he has

gone from among us forever.

It was in the latter part of 1S79 that our acquaintance

was formed. He was then the special agent of the

Western Union Telegraph company, in charge of its tele-

phone business in the Illinois-Iowa district, while I

had just been appointed chief clerk in the office of the

general superintendent of the same company. We had

adjoining offices on the third floor of the old Union

building, the site of the present Chicago Stock Exchange.

Mr. Beach's clerical force consisted of one general

clerk and an office boy, and yet such was his indomit-

able energy and expeditions methods that he supervised

all records and expenditures, conducted a heavy corre-

spondence, drafted contracts and a variety of miscella-

neous documents, and generally scrutinized everything

for which he was responsible. Much of his correspond-

ence was "blocked out" as he traveled by rail from

place to place, and sent to his clerk for transcribing and

posting. He seldom spent to exceed two days of the

week in his office, the remainder being fully occupied in

traveling, superintending the installation of exchanges,

procuring ordinances and rights of way, canvassing for

subscribers or cultivating the good will and influence of

newspapers and leading citizens.

"F. G.," as he was familiarly known, was without a

peer in making a preliminary canvass for an exchange.

. In that early day the telephone was generally con-

sidered a useless toy, and, of course, its introduction

into practical use was fraught with many difficulties.

To convince the people, by oral argument, of its utility

and convenience required more time than could be

spared, hence a more expeditious and effective means

had to be devised. "F. G." was equal to the emer-

gency Through the press he announced his mission,

then, in company with the mayor, or other influential

citizen, he would call upon a few of the leading business

men and manufacturers of the town, and, after exchang-

ing the usual courtesies, he would present his card with

a promise to call again to discuss the business in hand.

If, upon his return call, he found Mr. Smith disinclined

to subscribe, a pleasant "good-day" ended the interview,

and, repairing to the office of Mr. Brown, Smith's

wide-awake and progressive competitor, a few words suf-

ficed to convince him that a telephone would be just the

thing to divert some of Smith's trade. The order was

given. Subsequently Smith was compelled to have a

telephone also to protect himself.

In like manner initial residence connections were se-

cured by playing upon the personal pride and envy of

aristocratic housewives. Mrs. Jones could not tolerate

the thought of her neighbors having more or nicer

things than she; therefore, when it was casually inti-

mated that Mrs. Martin was to have a telephone in her

residence, all prejudice against the "useless toy" van-

ished and Mrs. Jones' order was given, accompanied by

the urgent request that hers be put in first and "right

away." Thus, by appeal to selfishness, envy and pride,

was solved the most difficult problem then confronting

the telephone business.

With the absorption of the telephone interests of the

Western Union company by the American Bell, "F. G."

was at once appointed superintendent and given charge

of the business of the licensees of the latter company.

The growth and development of the business in every

direction required a very high order of electrical skill

and executive ability, both of which Mr. Beach devel-

oped with remarkable rapidity. His genius produced

many devices and methods of simplifying, improving

and popularizing the service, and his ideas were ever in

advance of the actual development of the art.

In April, 1SS1, he was appointed general superintend-

ent of the Western and Central Telephone companies,

whose territory comprised, in most part, the area of

Illinois, Iowa and Indiana.

In May, 18S2, his jurisdiction and authority were ex-

tended to the territory of the Midland Telephone com-

pany in the state of Ohio.

In November, 1S94, he was appointed general man-

ager of the Central Union Telephone company, which

position he held at the time of hisdeath. Thus, step by

step, this conscientious and untiring worker, upright and
honored official, generous and warm-hearted friend, ad-

vanced upon his merits from the special agent of 1879

to the position of general manager in 1S94-7, at which

latter date he "rested from his labors;" but the recol-

lection of his many virtues, the benignity and gener-

osity of his nature, remain to stimulate and uplift his

grief-stricken friends and associates.

Preliminary Organization for a National
Anti-Bell Telephone Association.

Responding to the call of James E. Keelyn of Chi-

cago, a number of independent telephone men met in

Chicago on Thursday and Friday of last week and per-

fected the organization of the nucleus of a national tele-

phone organization having for its object mutual assist-

ance against the patent claims and business methods of

the American Bell Telephone company. A similar

gathering was held in Fort Wayne, Ind., earlier in the

week; and it is the earnest hope of all sincere and dis-

interested friends of the independent telephone move-

ment that nothing shall be allowed to divide the forces

of the opposition, and that a united front may be pre-

sented to the common enemy.

Mr. Keelyn acted as chairman at the opening sessions

of the Chicago meeting, being later succeeded by Judge

J. M. Thomas of Chillicothe, Ohio, the president of the

Ohio Telephone association. W. J. Vesey of Fort

Wayne, Ind., was the secretary of the meeting. At the

first session, after some preliminary discussion, the

project in hand was referred to an executive or organi-

zation committee consisting of T. A. Marshall, Keiths-

burg, 111.; George W. Beers, Fort Wayne, Ind.; H. C.

Young, Columbia, Pa; Angus Leek, Cairo, 111.; J. L.

Stone, Rushville, Ind ; D. H. Gilbert, East Saginaw,

Mich.; L. D. Robinson, Washington, la.; C. Truitt,

Columbia, Mo ; D. M. Burke, Carbondale, 111., and S.

T. Slade, Oskaloosa, la. This committee after deliber-

ation, recommended that an executive or general com-

mittee be appointed, to consist of two gentlemen from

each state, and that sub-committees, as required, be

namsd from this general committee. This suggestion

was adopted, and the following selection was made for

the permanent committee:

Illinois —T. A. Marshall, Keithsburg; Dr. I. A.
Lumpkin, Mattoon.
Indiana,—Hugh Dougherty, Bluffton;

J. L. Stone,

Rushville.

Iowa.—S. T. Slade, Oskaloosa; A. T. Averill, Cedar
Rapids.
Kansas.—W. C. Hewitt, Leavenworth.
Kentucky.—W. B. Seaton, Ashland; H. K. Cole,

Owensboro.
Maryland.—Charles E. Fink, Westminster; Clarence

Hodson, Baltimore.

Michigan.—W. H. Gilbert, Saginaw; D. McVichey,
Ishpeming.
Minnesota.—William Hayes Laird, Winona.
Mississippi.—W. B. Stewart, Natchez; E. S. Crane,

Yazoo City.

/Missouri.—H. E. Ralston, Maryville; E. C. Baker,
Cameron.
Xezv Hampshire—F . W. Story, Laconia.

New Jersey,—W. H. Rankin, Elizabeth.

New York.—D. C. Dow, Cobleskill; I. A. Evans,
Rome.
North Carolina.—W. Newton Smith, Tarboro.
Ohio.—]. M. Thomas, Chillicothe; H. D. Critchfield,

Mount Vernon.
Pennsylvania.—C. R. Savidge, Sunbury; H. C.

Young, Columbia.
South Carolina.—R. B. Lebby, Charleston; J. H.

Twicbell, Spartansburg.
Tennessee.—L. P. Padgett, Columbia.
Texas.—L. C. Ketcham, Palestine; E. L. Bacon,

Beaumont.
Vermont.—George H. Almon, Montpelier; C. L. Or-

bitt, Enosburg Falls.

Virginia.—W. P. Roberts, Lynchburg; S. A. Duvall,

Richmond.
West Virginia.—H. E. Mathews, Huntington; J. M.

Payne, Charleston.

Wisconsin.—William H. Lohmiller, La Crosse.

The provisional executive or organization committee

also presented this report, in the shape of a resolution,

which was adopted:

Resolved, That the executive committee, as now con-
stituted and provided for, shall be continued until dis-

charged at or after the meeting to be called for the for-

mation of a national association as hereinafter provided;

that said meeting shall be called to meet within 30 days
from this date, the time and place of which to be fixed

by this executive committee, the meeting to be called

for such place as in the judgment of said committee
shall secure the largest attendance; that steps be taken

to notify every local exchange in the United States, to-

gether with the owners or operators of toll-line service

of such meeting, with a request that it be represented
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by at least one person authorized to act for and bind
such exchange or toll-line company; that the call for

said meeting shall be signed by the members of this

executive committee, and in event there be present from
any state a person interested as an operator of tele-

phones, but who is not a member of this executive com-
mittee, and in the further event of such state having no
executive committeemen, then the call to be also signed

by any and all such persons not exceeding two from any
such state; that said call shall not be signed by any per-

son interested as a manufacturer or a vendor of tele-

phonic apparatus or supplies; that said committee shall

have power to fill vacancies should any exist or occur,

and add to said committee by appointing or selecting

not more than two members from any state not now
represented on said committee, which, in the judgment
of said committee, may be desirable; said committee to

prepare a draft of a constitution and by-laws to be pre-

sented for adoption at the meetiDg hereinbefore pro-

vided to be called; that said committee also prepare a plan

for the permanent organization of a national association

at that time; that said committee report a plan and basis

for a union of both the operators and users of telephones
and telephonic apparatus and manufacturers thereof;

that said committee issue a call to all the known manu-
facturers of opposition telephonic apparatus in the

United States, asking them to meet at the time and
place as the meeting of the operators hereinbefore pro-

vided for, and then and there to confer with reference

to a union of the two interests.

In resigning as chairman of the temporary organiza-

tion Mr. Kselyn said: "When this matter was first

brought up, it was thought that for the purpose of a

preliminary organization I bsst might act as chairman;

that a call from me would be answered somewhat fully.

In carrying out the line of that preliminary organization

I may have engendered some bitterness; my motives

may have been misconstrued. I trust that you may
select someone now against whom no reflection of mer-

cenary motives can be had. It will be my further duty

to help this association, or this convention, to a success-

ful end. I shall be glad to use what efforts I have in

that direction, so long as I find that it is in the interests

of the independent [elephone movement, without regard

to any class, or phase."

Judge Thomas was then elected temporary president

and also chairman of the executive committee. He is a

prominent independent telephone man and president

of the Home Telephone company of Chillicothe, Ohio,

which is said to operate over 500 instruments.

A vote of thanks to Mr. Keelyn, moved by J. L. Stone

of: Rushville, Ind., was carried unanimously.

Adjournment was taken to Detroit, and the date of the

next meeting was fixed for June 22d.

Telephone News from the Northwest.
[From the Minneapolis correspondent of the Western Elec-

trician. 1

The Muscoda & Oak Grove Telephone company has

been incorporated at Muscoda, Wis., with $1, 000 capital.

Some farmers in Yankton county, S. D., want the

Northwestern Telephone Exchange company to pay at

the rate of $250 per acre for a right of way for their

poles. Condemnation proceedings will be begun.

The New Ulm Telephone company has been incorpo-

rated at New Ulm, Minn., to build to Mankato and

Springfield, Minn.

The Home Telephone company of Fairfield, Iowa,

after considering the effect of the Berliner decision, has

decided to go ahead and construct its exchange.

The Bcone County Telephone company is building a

copper metallic line between Das Moines and Boone,

Iowa.

George H. Stanton, who has applied for a telephone

franchise in Great Falls, Mont., says he will begin work

as soon as the franchise is granted.

The Western Electric Telephone company has applied

for a franchise in Eau Claire, Wis.

E. E. Hess contemplates extending the telephone line

from Wellman, Iowa, through Kalona and Richmond to

Washington, Iowa.

Frank Lash way, manager of the Chippewa Falls,

Wis., exchange of the Wisconsin Telephone company,

has been promoted to take charge of the local exchange

at Neenah, Wis.

Disadvantages of Telephone Sub-sta-
tions for Business Houses.

According to a Chicago newspaper, switchboards arc
making young heads at the telephone offices develop a
sprinkling of gray hairs. , The patient girls are joined in

the complaint by people who smother their wrath in a

long wait for their turn to call up central. One big

mercantile house recently abandoned its dozen tele-

phones and substituted a switch that would connect with
every department. The telephone company was called

upon to furnish the operator, and this contribution it

has been forced to repeat every week. Women who

have long held down the bench in the main office have
been sent to the switch, but after a fruitless trial to

overcome impatience have given away. People are natu-
rally hasty when direct connection is bad on the wire,.

but when it comes to being held back by someone who
is just a second ahead of you on the switch, impatience
cannot be brooked. These are some of the expressions
of haste hurled at the girl who has the switch in her
care :

"For heaven's sake, has that guy got a mortgage on
the wire?"

"Cut them short and let me get in."

"This is most important, and I must have central
first."

"Dog ghast this switchboard. Hustle up my number
or there'll be trouble."

The employes say they will go on a strike in a hurry
unless the old system of many telephones and more ex-

pense is given back to them.

Judge Taylor's Analysis of the Berliner
Decision.

At the meeting of independent telephone men held in

Fort Wayne last week to outline a plan of co-operative

defense for the anti-Bell forces, Hon. R. S. Taylor, one

of the government counsel in the suit attacking the issue

of the Berliner patent, made an interesting address.

From the account in the Fori Wayne Morning Journal
this report is taken:

Judge Taylor said that the main ground upon which
the suit was brought was decided against the government
with a reasonable degree of directness and fairness,

although the position of the government in the case was
not stated in the opinion quite as distinctly as he could
have wished. The main ground upon which the suit

was brought was the delay of the Bell company for 13
years in taking out the patent—especially the last nine
years of that time. It was not claimed by the govern-
ment that the proofs showed any express fraud or cor-

ruption on the part of the Bell company, such as bribery
of the Patent Office officials, misrepresentation of facts,

or other acts of fraud of gross nature. In fact, the Bell

company had very shrewdly contrived to appear to be
desirous of having its patent issued, while it was care-

fully omitting to take very obvious steps by which it

could have brought about that result. The Bell com-
,

pany from 187S down was using the Blake transmitter
under the protection of patents to Bell, Blake, Edison
and others. It thus had a monopoly of the instrument
under existing patents. At the same time it was carry-

ing along an application which it had purchased from
Berliner for a fundamental invention which would cut

under Blake and Edison and all the others except Bell,

and prolong the monopoly, if granted, for 17 years from
the grant of the patent. It was contended by the gov-

ernment that a person thus holding a monopoly under
existing patents and at the same time prosecuting an ap-

plication for another patent which would prolong the

monopoly owed a duty to the public to speed his appli-

cation with all reasonable and practicable diligence.

And the charge of the government was that the Bell

company failed to discharge that duty; that instead of

speeding its application it improved every opportunity
of delay which did not throw upon it the direct and ob-

vious responsibility therefor. Or, in the language of

counsel for the government, quoted in the opinion:

"The guilty party is the Bell company. It had a full

and perfect inside view of the situation from the begin-

ning. Its attorneys were wiser in these things than the

commissioners or the examiners. They shrewdly availed

themselves of every unauthorized usage, mistaken
assumption, ignorant misconception or supposed obstacle,

by means of which the issue of the patent could be de-

layed without apparent responsibility on their part. In

view of their duty which rested upon the company to

speed the application, that was fraud, not less but more
reprehensible because it was not of the common and
gross kind, but so refined and acute that its garb of pro-

fessed innocence has deceived even the Court of Ap-
peals."

The Supreme Court found that no such duty existed;

that the Bell company was under no obligation to take

any step to stir the officials of the Patent Office to activity,

or point out to them where they were in the wrong, or

make any effort to correct any mistake into which they
had fallen, notwithstanding they might be well aware that

by refraining from these things they were laying upon
the people the burden of a prolonged monopoly in the

microphone. This point was fundamental, and this de-

cision of it swept away the government's case so far as it

related to the delay in issuing the patent. It was not for

him to say that the decision was wrong, although he had
held a different view. The question was entirely novel.

No case involving it had ever been decided. It is im-
portant that courts shall go carefully over new ground,
and perhaps the decision of the court was wiser than the

contention of the counsel.

But the decision left untouched every question in re-

gard to the validity of the Berliner patent, which was
open to contest by the user of the microphone from the

beginning. A person sued for infringement cannot set

up as a defense that the application was unreasonably
delayed in the office. So that the only question de-

cided by the Supreme Court was one that a private in-

dividual could not raise. The suit, therefore, had been
a great advantage to the independent telephone com-
panies. It had kept the Bell company at bay for four
years, during which time they had had time to enter t'he

field, organize their companies, enlist the patronage of

the public and get into condition to make a strong fight,

and much stronger than they could have made four years
ago, and with the advantage of every ground of defense
which they could then have made.
On the subject of the validity of the patent, he said

that there were four grounds upon which it could be as-

sailed. The first was the grant of a patent in 18S0 upon
a division of the original Berliner application which con-
tained a microphone transmitter described and covered
in the patent of 1S91, tried in the Supreme Court. He
said he would not enter upon a detailed discussion of the
technical questions involved in this defense, but would
say that in his opinion it was a good one. It was decided
to be _a good one by the circuit judge in the government
case, and the Circuit Court of Appeals made no decision
upon the merits of the question ; neither did the Supreme
Court. Thedecision of the Circuit Court is the only de-
cision which has been made on that question on it merits
as against the patent. The question is debatable, and no
one can undertake to say with certainty what the view
of the court trying the case might be. It is a case in

which a lawyer can do no more than give his own
opinion.

The next most important defense rests upon the fact
that the patent as granted is not for the same invention
which was described in the original application. The
original application contains a description, imperfectly
stated, of the microphone, but it was also stated that it

would not transmit speech. Another form of instru-
ment was described and claimed. Subsequently the
application was changed, and the instrument which it

was declared in the first place would not transmit speech
was brought forward as the main invention and covered
by the claims.

This point also is open to some discussion. It is

claimed by the company that, although the original ap-
plitation rejected the microphone as incapable of trans-

mitting speech, it nevertheless described it in such a
way as to authorize the applicant to retract his error and
claim the microphone.
Another question relating to the patent is whether the

microphone was first discovered by Berliner or Edison.
It is certain that Mr. Edison produced the first success-
ful microphone. He had it in use in the spring of

1S78 before anybody ever transmitted speech through a
Berliner microphone. But which of the two was the first

to conceive the idea is a question which has never been
judiciously investigated and which is in considerable
doubt. The uncertainty attending it was so great that

no proof on that subject was offered by the government
in its suit.

Another question arises upon the scope of the claims.
They cover every form of instrument having two elec-

trodes in constant contact with a variable pressure be-
tween them caused by the vibrations of the diaphragm.
There is no limitation in the claims as to the material
or structure of the electrodes. They may be metallic,

or of carbon, or anything else that will conduct elec-

tricity. It was made known by Bell in 1876 that a trans-

mitter could be made by bringing an electrode of solid

material into contact with a fluid, such as mercury or
water. In fact, Mr. Bell's first transmission of speech
was by means of such a transmitter. The question
arises whether Mr. Berliner, by not limiting his claims
so as to exclude liquid electrodes, has not made them so
broad that they are invalid.

There are some other questions open to persons who
may be sued for infringement, but these are the leading
ones. None of these questions are decided by the Su-
preme Court. It expressly declined to decide any of

them, upon the ground that they could not be contested
by a private individual on his own account, and there-

fore did not properly belong to the suit by the govern-
ment to set aside the patent. While the decision does
not say so in express terms, it is to be implied from its

language that the court considered that the government
bad no right to bring a suit to set aside a patent upon
any ground which could be raised by a private individ-

ual in defense of a suit for infringement. This is a slight

modification of what was apparently decided by the gov-
ernment in one or two former cases. But it is a legiti-

mate doctrine and one which has something to commend
itself to one's sense of propriety. Of course the govern-
ment cannot afford to meddle in a patent case unless the
situation is very extraordinary; and the suit which was
decided would not have been brought if the extraordi-
nary delay in the issue of the patent and the extraor-
dinary iDJury thereby inflicted on the public had not
been an element of the case. The suit has been pro-
ductive of good results amply sufficient to justify its in-

stitution and trial. It has aroused public sentiment to

the wrongs done by loose practice in the Patent Office,

and contributed greatly to reform in the patent law by
legislation during the last Congress. And it will un-
doubtedly bring about still further changes in the same
direction. The decision of the court that there is no
limitation to the time during which an applicant may
keep his application pending in the office, provided he
cannot be convicted of bribery or corruption of the
officials, or the doing of any act tending to directly delay
his application, calls for the enactment of some law
which will put a limitation upon the time during which
the proceedings may run. An excellent suggestion has
been made that Congress shall enact that no patent shall

run for more than 20 years after the application has
been filed. That gives the applicant three years' time
within which to get his patent. If he delays longer than
that the life of his patent is shortened accordingly.

The Sturgts, S. D., electric light -plant will furnish
electric light for Fort Meade, which will save over £300
per year on the prices which have been in effect on ker

'

osene.



June 5, iSy/

COMMUNICATIONS.

Berliner and Bell Patents.

To the Editor of the Western Electrician:

I see in the Buffalo Enquirer of May igtb, under
article entitled "Telephone Patents," the following:

"If it should be decided that Ernile Berliner's patent

for a transmitter is inseparable from the patent for a re-

ceiver, then they are both covered by one patent; the

patent of 1S91 must fail, and the 1S80 patent expiring

this year, the field will soon be open. But if it be de-

cided that the transmitter and receiver patents are dis-

tinct and separate, then the patent of 1891 will continue
to protect the Bell company in its cinch upon the tele-

phone business of this country, probably until 1898."

Passing comment upon this, in the judgment of the

writer there is but one electrical law in the transmis-

sion of speech. If the Bell receiver, patent of March 7,

1S76, when connected to a circuit transmits speech, the

transmitter of Berliner, patent of November, 189 1,

when connected to a circuit and transmitting speech lol-

lows the same law, as do all other kinds of apparatus.

An apple falling from a tree obeys the law of gravity,

so does a church steeple when coming to earth. The
receiver of Bell and the transmitter of Berliner are
identical and inseparable when transmitting speech.

The Bell company during the life of the Bell receiver

enlarged upon the covering capacity of its claims. The
Supreme Court supported it so that there was no show
for any other kind of an instrument. What was sauce
for the goose in those days should be sauce for the gan-
der at the present time. A. S. Keating,

Manager Corry Telephone Exchange.
Corry, Pa., May 20, 1897.

Warning to Independent Companies.
To the Editor of the Western Electrician:

I wish to sound a warning note to the opposition tele-

phone companies. The Central Union Telephone com-
pany is making overtures to towns and cities having
exchanges but where it (Central Union Telephone com-
pany) has not, to give these cities connection with long-

distance lines, even going so far as to rent instruments
to opposition companies. It wants to head off all toll-

line construction possible. This is the only hope now,
and such propositions should not be entertained, as it

is only working for the downfall of all opposition.

This Judas like scheme is in keeping with its meihcds
of doing business. Anyone wishing proof of these as-

sertions, names of companies and persons having had
propositions made them, also names of companies ac-

cepting the same, may write me and I will furnish
them. Companies accepting any such terms from the
Central Union Telephone company or any licensee of

the American Bell Telephone company, should be re-

garded as beneath the notice even of the Bell company.
E. B. Overshiner.

Logansfort, Ind,, May 27, 1S97.

Ward Leonard Electric Company's Old
and New Quarters.

The factory of the Ward Leonard Electric company
of Hoboken, N. J., was entirely destroyed by fire on

May 20th. The fire began in adjacent buildings and re-

sulted in great damage in the neighborhood. Fortunatly

the company was well protected by insurance, and, as

usual, showed great business push by securing within

48 hours a new factory building, which is located at the

corner of Seventh and Clinton streets, Hobo'ken, thor-

oughly equipped with power. The plant includes a 60
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ruins" of the company's old building, and in Fig. 2 there

is a picture of the new quarters, where preparations are

being made, on account of the additional room at hand,

to increase the output of the business to a large extent.

Starter for Elevator Motors.
For some mouths past the Card Electric company of

Mansfield, Ohio, has been experimenting and makmg
careful tests with various forms of automatic starters or

controllers for elevator motors, with the result illustrated

in the accompanying cut—a motor starter

containing features of construction that

would seem to make it a very effective and

durable apparatus for the hard duty of

operating the common every-day kind of

freight or passenger elevator.

The rheostat and operating parts of the

starter are mounted on a neatly finished

wood frame, and all the connect'ons be-

tween the rheostat and cut-out are made

?§m.w

FOR ELEVATOR MOTORS.

before leaving the factory. The construction of the

automatic rheostat cut-out is simple, and the magnetic

force to operate it is very strong, far in excess of any

possible requirements. This part of the apparatus has

received careful attention, since the practical success of

the starter depends almost entirely on the reliability of

the swinging arm to properly divert current from the

rheostat when the circuit is closed. The electro-magnet

used for this purpose is a powerful one, and has a swing-

ing armature wound and energized by the same current
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The rheostat used with this starter is of the well-

known Card type, made up of iron wire coils, mounted

on iron frames, put together in a substantial manner
with free ventilation on all sides. Perforated iron

plates protect the front and back. The reversing

switch, which is a part of' the Card company's elevator

equipment, is of the quick-throw type, and has carbon

break tips oa all the contact blades. A combination of

this starter and switch with any one of the several types

of motors built by the Card company makes a very sub-

FIGS. I AND 2. WARD LEONARD ELECTKI

horse power Ideal engine belted to a 30 kilowatt C & C
generator which distributes power through small motors

over the entire building. Orders were placed for a new

supply of machine tools for beginning business the next

morning after the fire, and the work of equipment be-

gan at once, so that in seven days after this accident

occurred the company was at work filling orders. Large

fusing furnaces have been erected in the basement of

the new quarters. There is a pleasant location for the

executive officers. Fortunately the entire business data

books, records, etc., were saved, owing to the fact

' that there was a large force at work over time on the

evening of the fire; consequently no delay in the routine

of the business will occur. In Fig. 1 will be seen the

C COMPANY'S OLD AND NEW QUARTERS.

which creates a powerful torque, and this torque is so

controlled by the connecting mechanism that a constant

steady pull is maintained throughout the full movement of

the arm. The speed of the cut-out can be made anything

desired. All the hearings and moving parts are mounted

on rollers or balls, dispensing entirely with the necessity

of ever oiling them, and eliminating any possible danger

of sticking because of accumulated dirt or friction.

The dash-pot for controlling the "on" movement of

the swinging arm has some novel features to insure

regularity and constant speed, and the release value in

it is so proportioned and constructed that an almost in-

staneous throw of the swinging arm to the "off" position

is effected whenever the current is interrupted.

NEW ELECTRIC CIGAR LIGHTER.

stantial equipment for either freight or passenger ele-

vators .

New Electric Cigar Lighter.

The accompanying cat illustrates a new electric cigar

lighter now being exploited by the International Electric

company of 1506 Chemical building, St. Louis. This

device is useful as well as ornamental, and it may be

adapted for advertising as well as for lighting cigars.

As a cigar lighter the apparatus is always ready and

cannot get out of repair. It is claimed that as the cur-

rent is on only when in actual use it is cheaper than any

other means of lighting cigars. It saves the litter and

danger from fire usual from burned matches, etc., as

welt as saving the matches often carried off. It avoids

injury to haadsome furniture and fittings, due to care-

less scratching of matches, and as an attractive novelty

it helps trade. As a means of advertising, its advan-

tages are obvious. The advertisement being suddenly,

unexpectedly and brilliantly flashed before the eyes,

com nauds and holds attention to a degree impossible in

a mere sign, and lastingly impresses itself on the mind.

The lighter cannot of course be blown out by the

wind; no alcohol is used, and there is no dry or wet bat-

tery. As soon as the handle is lifted the platinum wires

jn the end of handle are made red hot and the sign in

the drum immediately illuminated, and when the handle

is dropped the current is cut off. The stand is nickel-

plated and mounted on a circul ir marble base.

A scheme is on foot to run Kansas City power plants,

manufactories, street railways, etc., by electricity, to be
generated at Leavenworth, Kan , where fuel can be ob-
tained cheaply. In addition it is proposed ultimately to

construct an electric railroad between the two cities.

Already arrangements to construct a $1,500,000 power
plant at Leavenworth are said to have been made. The
scheme is headed by Col. D. A. McKibbon, Maj. John
M. Long, Harvey M. Rush, George W. Kirkstead and
ex-Senator Caldwell of Leavenworth, all wealthy men;
and. it is said, that other capitalists are also inter-

ested.
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Fan Motors for Battery or Incandescent
Circuits.

The Edison Manufacturing company of New York is

again calling attention to its fan motor outfits. The iron-

clad outfit carries a seven-inch fan and is now provided

with a guard. The batteries operating this motor con-

sist of three Edison-Lalande cells and the motor runs at

about 1, 200 revolutions per minute on this battery. The

motor is said to be a very efficient one and the battery

will run the fan for 150 hours before needing to be re-

charged.

The nine-inch Edison fan motor outfit shown in the

cut has been greatly improved this season. The motor

is much more efficient and now runs the fan at about goo

revolutions per minute on a little more than two amperes

oE current, when using the battery supplied with this out-

fit, which consists of four Edison-Lalande cells in polished

oak case. The greatest attention has been paid to the

elimination of all unnecessary friction in the moving

parts, and the motor is now placed on the market as the

most efficient battery motor that has yet been con-

structed. It is provided with self-oiling bearings and the

workmanship is of the highest grade.

This company has made a new departure this year in

bringing out a nine-inch fan motor to run on no to 120

volt direct current circuits. . This motor is similar in

FAN MOTORS FOR BATTERY OR INCANDESCENT CIRCUITS.

construction to the nine-inch Edison battery fan motor,

but is wound for the electric light circuit and will run

right across the line. It is provided with three speeds

and will run 1,400, 1,700 and 2,100 revolutions per min-

ute respectively. It is of high efficiency, the watts used

at these three speeds being only 36, 48 and 60 respect-

ively.

Improved Samson Battery Cells.

The Samson battery, one of the oldest and most promi-

nent open-circuit cells, has recently been changed, as

shown by the illustrations. These changes, which

have made a great improvement in the battery, have

been mainly mechanical. The carbon connection,

which, should occasion require, could not be renewed

in the old style, is now made removable, and is

larger and stronger and tinned to prevent corrosion.

The carbon of French production is hollow and filled

with a depolarizing compound, as shown in Fig. 1. It is

mads with a screw-top, which fastens securely into a

threaded cover.

The zinc has also been changed, and now has three

projections at the top, which fit into a groove in the

cover, and is held firmly in place against it by a large

knurled nut placed on the zinc stem. This arrangement

admits of placing the elements in position before ship-

ping, and the only necessary handling after taking the

cell from the packing case is to remove the excelsior

from around the elements and replace them in the jar,

after having first added the sal-ammoniac solution.

The rubber plugs and bands used in the old style, which

collected the salts formed during action and were liable

to allow a short-circuit to be made between the elements

if care was not used, are thus dispensed with. The
manufacturers of the Samson claim that it is the only

open-circuit battery "shipped set up."

Fig. 2 shows the "special" form of the Samson. This

style is especially adapted for use where a large current

is not required but long and continued service is a neces-

sity. It has been used extensively for operating rail-

road crossing gongs, and a number of telephone manu-

facturers are using it for telephone work, for which it

seems particularly adapted. The regular style (Fig. 3)

fitted with a circular zinc, is used for electric gas light-

ing, gas engines, and all places where a strong battery

with a large output, combined with quick recovery, is

required.

This battery has had a large and increasing sale ever

since its first introduction by the Electric Gas Lighting

company of Boston, Mass., and is now handled, it is said,

by all the supply houses in the country.

Electrical Railway Signaling.
At a meeting of the Institution of junior Engineers

held at the Westminster Palace hotel on May 7th, a

paper on "Electrical Railway Signaling" was read by

L. G. Ferreira, electrical engiueer of the North London

railway. The following is a brief resume of the paper

from the London Electrical Engineer :

After summarizing the history of the development of

the single needle by Varley and Spagnoletti (which sys-

tem formed the basis of nearly all visual signaling ap-

paratus), and briefly describing the various instruments

for transmitting messages, the author proceeded to con-

volved sufficiently to bring the full width near its poles.
To prevent the needles being moved without giving an
audible signal the ringing key was arranged to lock the
commutator, so that at least one ring must be given on
the bell before the needles could be moved. The ringing
key was so arranged that all the contacts were made by
rounded pins rubbing on springs with cylindrical tops,

which insured a perfectly clean surface for the actual
contact, as any sparking or oxidation occurred on one
part of the same, and the point of contact traveled round
as the key moved and finally rested at another place on
the surface of both pin and spring. The actual dura-
tion of the contact was also much longer than with a
butting contact, and thus allowed the instrument to be
worked much quicker. There was a special arrange-
ment for junctions so as to lock one instrument with
another, that trains could not be accepted from two
cabins on converging lines at the same time.

The paper then dealt with repeaters and light indi-

cators, and described the form and arrangement of cir-

cuit mostly in use, after whijh the step-by-step train

describer was briefly referred to. Telephones, and
methods of grouping them so as to obtain intercommu-
nication between each and all the cabins on a railway
or section of a railway, were then considered, spe-
cial mention being made of the conditions necessary to

arrive at the best acoustic results. The method rec-

ommended was an arrangement by which the telephones
were grouped between two wires in "multiple" in sec-

tions of six or eight, with special switches to join up one
section to the next, the relays being wound to a high
resistance (varying in proportion to that of the line wire
and their relative distances apart) also in "multiple."

Limitations of Government in Water
Power Plants.

By Mark A. Replogle.

Part II.

"Capacity of plant for stored energy," the third ele-

ment to be considered in the government of water power,
is perhaps the most important factor, and often receives

the least consideration. It is too often a chance factor.

The capacity of the plant for stored energy may be easily

f>!c

>AMc

Bat'%

ft!

i

1 J

Fig. 2.

IMPROVED SAMSON BATTERY CELLS.

sider the working of the "absolute block system," men-
tioning the various block instruments in use. As in-

stancing the great amount of work required to be done
by the instruments on an urban railway, it was stated

that on some lines 16 beats were given and received on
the bells and three movements of the needle made to

signal the passage of each train, and where there were
four sets of rails the number of trains per 24 hours
might run into four figures. It was of the highest

importance, therefore, that the instruments should be
of sound mechanical as well as electrical design to stand
wear and tear, and for the parts to be interchangeable,

so that in case of failure they could be easily and
quickly replaced.

A detailed description was then given of the block in-

strument designed by the author in conjunction with
H.

J.
Pryce, the locomotive superintendent of the North

London railway, which line is now worked throughout
by it. A pair of instruments was shown in actual oper-

ation at the meeting, and the various parts open to ex-

amination. In this instrument the needles had an angu-
lar movement of nearly 90 degrees instead of the usual

30 degrees, and when the circuit was opened they re-

sumed the normal position, not only by gravity, but by
magnetic attraction. The needle arbor carried, a cylin-

der of soft iron slotted at diametrically opposite points.

A permanent magnet had its poles brought close to the

cylinder at the extremities of the vertical diameter, and
an electro-magnet had its poles similarly arranged hori-

zontally. When there was no current flowing through
the electro-magnet the cylinder took up a position with
the slots, central to the permanent magnet poles, owing
to the two halves tending to arrange themselves in the

direction of the lines of force, and the needle was thus
held in a vertical position, but when a current was pass-

ing through the electro-magnet the direction of the lines

of force was altered, and the cylinder turned through
an angle of 45 degrees. In order to minimize the effect

of any residual magnetism in the electro-magnet the

cylinder was reduced in width for some distance midway
by the half circumference between the slots. By so do-

ing less of its area was exposed to the action of the elec-

tro-magnet when the needle was in a vertical pasition,

and a differential effect was produced, the permanent
magnet having a greater effect on the cylinder when
within a few degrees of its normal position, and the elec-

tro-magnet the greater effect when the cylinder had re-

understood. The following comparison partially illus-

trates this idea: To reduce the walls of a fortress may
require a gang of laborers to use their united energy for
several months of time, yet a few hundred pounds of
steel in the form of a projectile fired from a cannon can
in an instant be charged with energy enough to carry it

a number of miles, and at the end of its flight it yet may
retain power enough to reduce the fortress in a moment
of time. This principle of storing energy in material in

motion is the fundamental principle of all speed govern-
ment.

If the above cannon ball were forged into a fly-wheel
and could be revolved on its axle with such rapidity that
its average speed equaled the velocity that it had when
fired from the cannon, it would contain the same quan-
tity of energy, and this quantity might amount to many
thousands of foot-pounds per second. In speed regula-
tion this stored energy can be used to supply the de-
mands for power until gravity can generate it; in like

manner this capacity for energy storage can absorb
power when the load has decreased until the power sup-
ply can be cut off. It can readily be seen that any and
all of the moving or revolving parts of a power plant are
storehouses for energy, and their capacity depends upon
their weights and velocities. The physical laws govern-
ing the quantities of energy under the various conditions
are well understood by our scientists and engineers;
hence, advantage can be taken of them in the construc-
tion of our modern water power plants.

The careful steam engine builder has learned by ex-

perience that he must provide this power storage ca-
pacity in his engine, and he varies it according to what
is required of it in government. There is no doubt
that the use of fly-wheels on engines is a result of expe-
rience in trying to maintain even speed, and that their

prime purpose is to carry any change in load until the
power supply from the boiler can be brought into play
to carry the new load and to supply the power that the
fly-wheel gave out in advance of it. The time required
to get gravity effects is always greater than the time re-

quired to get the expansive effects of steam; therefore,

the capacity for power storage should be correspondingly
greater in water powers if the same efficiency of regula-
tion is required.

The momentum of water power plants is often very
much less than that of steam-power plants, and this les-

sens the possibilities of government to an extent deter-
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mined by the changes in load, the time required for

gravity to act, and the quantity of power stored in the

moving parts of the plant. This factor, power storage,

cannot be too carefully considered. It is the factor above

all others that the designer of a water power plant can

most easily control. It is the one factor that can be va-

ried to counteract all the bad effects of all the others;

therefore, an intelligent application of it should be made
in all water power plants where good government is irn-

portant.

The last factor to be considered is the "governor."

The governor is often considered to be the most import-

ant factor in the government of a water power; but it is

only one of the important factors, and if it is a perfect

machine it may still be limited in its efficiency by the

three above discussed factors. A goodgovernor can only

play the part of an honest Judge. Evidences of strife

in the form of changes in load are placed before it; facts

of design and construction are placed at its disposal; the

unerring laws of physics are brought to bear upon each

new case, and honest judgment is meted out in the form

of speed or government of the plant, and no jury or

supreme court can set aside the verdict.

A good governor must move the wheel gates as fast as

gravity will respond in giving the proper velocity to the

increased quantity of water required to supply the de-

mand made for power. If it operates too fast, the re-

sults are detrimental to good government. The gov-

ernor must have wrought into it the principles that

co-operate with the power storage of the plant. It must

be so designed and constructed that it will stop moving

the gates when they have reached the proper position to

supply power for the new condition of load. A good

governor must make its judgments quickly and ac-

curately, always returning the speed to normal after

correcting the inertia and momentum effects of the

change in load. A good governor should also be simple

in design and mechanism; otherwise, it will be an expen-

sive and unsatisfactory part of the plant. The constant

and reliable duty expected of a governor requires it to be

a powerful machine; the positive and quick judgments it

must make require it to be sensitive and delicate in

some of its parts, and the importance of its position in a

plant requires it to be symmetrical in appearance and

mechanically perfect in its construction.

The possible regulation in a water power plant need

no longer be a matter of experiment and doubt. The
designer of such a plant need no longer be in darkness

as to the government of his plant until he has experi-

mented with several governors. He can design his

plant for any desired efficiency of regulation, and a

properly designed governor can govern it.

All plants already built are capable of a certain de-

gree of regulation. If this degree is not satisfactory,

and figures show that it cannot be improved, then

further calculations will show positively what changes

must be made in order to obtain the desired results.

In conclusion, it should be said that if the limitations

of water power government were investigated more care-

fully, there would be less doubt concerning the possibil-

ities of government, and no doubt concerning the re-

sults in any particular case. Many of our conservative

engineers, who have not taken time to make these inves-

tigations, have still some doubts regarding reliable and

automatic government of water powers; but the results,

where these limitations have been intelligently calcu-

lated and the proper remedies applied, prove beyond

all doubt that any desired efficiency of government can

be provided for, even to the finest steam-engine practice.

Lake Shore Convention Train.
Delegates to the convention of the National Electric

Light association may leave Chicago via the Lake Shore

& Michigan Southern railway at 5:30 p. m. (New York
limited) and arrive at Niagara Falls, via Buffalo, the

next morning. No extra fare will be charged on this

train, as has been customary, and this, together with

the fast time, superb accommodations, etc., makes it

an extremely desirable train to take. The capacity is

limited and those desiring accommodations should make
early application. Address office of the Western Elec-
trician or city office of the Lake Shore & Michigan

Southern railway, 180 Clark street. Unlimited tickets

to Niagara Falls, allowing stop-over at any point be-

tween Chicago and Buffalo, inclusive, are only 50 cents

higher, and if procured within the conditions of the cer-

tificate in no wise affect the one-third limited fare re-

turning.

Actual Improvement in Trade.

Dun's last review of the commercial world contains

the statement that people are actually doing more busi-

ness than they realize. This is explained by the fact

that they reckon by values, but these are much lower

than in any previous year of prosperity and leave little

margin for profits. In quantity there is almost as much
business being done as the years of the greatest pros-

perity, and, though the increase in population would
call for a material expansion, the comparison is not dis-

couraging. The recovery is slow, hesitating and gradual,

but more has been done on the whole in May than in

April, while returns of April showed the volume of busi-

ness only 10 per cent, smaller than that of the best year

heretofore. Yet hesitation is doing its work every week,

and multitudes are waiting, because of possibilities at

Washington, who ought to be filling the demand for

labor and the products of labor.

The appraisers who were to name a price for the

electric light plant at Mount Pleasant, Iowa, at which

the city could purchase the plant, have completed their

wprk and the city will vote June 7th on purchasing it.

Advice to Builders of Electric Rail-

ways.

By G. Whitefield Chance.

As president, manager or superintendent of a railway

system, you are interested in motors, brakes, coal bills,

salaries of employes, and most of all, earnings. You

try to figure down your operating expenses, but per-

haps, like the famous ghost, they will not down. You

are looking for leaks. Can you see prospective divi-

dends vanishing before inevitable repairs and renew-

als?

What do you think of a large city system of electric

roads with a nine inch girder rail, under a traffic of 450

car trips per day, after three years' service, crying

through motors, cars and riders, for reconstruction.

And yet this is only one case out of scores where

material was all right but handling all wrong. You

are an able financier and manager, but perhaps are

handicapped by the lack of foresight of someone.

Roadbed.—In interurban railroad building along

country roads, the question of drainage is most impor-

tant; so also in cities this is an important ques-

tion, except with good foundation and practically

watertight pavement, or where the track is laid on

concrete. Often a cheap line of drain tile is as effective

as a foot of stone ballast. Especially on comparatively

light traffic roads designed to be built cheaply will cor-

rect drainage treatment show marked saving. Experi-

ence on steam roads has taught us that we dare not

obstruct nature, and yet how of:.en is precedent thrown

aside? To fully appreciate the value of drain tile one

must have lived in orvisited "the drain tile states."

Concreting

.

—There is more money thrown away in

bad foundation work than is generally realized. But

this special part of your track work is frequently a case

of "the devil take the hindermost." If you are laying

rails in cities, where excavation -is required, no more

material should bs taken out than is absolutely neces-

sary to get in the foundations. Some work is very

loosely done in this respect; a solid bottom should be

insisted on in any case. If you are laying where the

roadbed can bs rolled, it should bs done by all means.

If heavy traffic is the word, concrete first, last and all

the time, and perhaps you may do away with ties en-

tirely, if the conditions are favorable.

Ties.—There are two standard ties in this country,

white oak and yellow pine. I have learned, as we all

have who have had much to do with the question, that

there are ties and ties, and that a competent inspector

will save a small fortune to a large company. How
many roads in building or even in renewals get what their

specifications call for? While there are two standard

woods, others may be used in certain localities by using

good judgment as to traffic and local conditions, and

then comes in the question of the tie plate, its advis-

ability and form, questions again of suiting your appli-

ances to your conditions. A cypress or cedar tie with a

tie plate, in certain localities, maybe much better and

nnre expedient than a harder wood. A tie plate, even

with hardwood ties", is a great saver with heavy traffic

or tortuous alignment. Yet again, it may be unneces-

sary with easy alignment and light traffic. Timber

treatment, creosoting and and kyanizing are well known

methods of increasing the life of the tie and may be used

with judgment in certain cases.

Kails.—There has been much written about rails,

chemical composition, length, form, etc. For nearly

all purposes of track construction, the long rail, prefer-

ably the 60 foot rail, has come to stay. The broad, shal-

low head, high web and moderately wide base give the

best results. Where tie plates are to be used, we would

naturally use a moderately wide base, but the market

forms will have to govern the selection in most cases.

The American society rail or T rail work is good and

practical. All the high girders by the principal American

mills are good in practice, but the foreign girders are gen-

erally of bad head design. Perhaps a rail with greater

base width than common would give better results when

laid directly on concrete. The chemical composition,

heat treatment, and mill inspection are points too little

looked after in giving rail contracts. High carbon, low
phosphorous and sulphur with a proper heat treatment,

is the "battle cry" for good'rails. It is entirely reason-

able to allow a harder, even if more brittle, rail in sheet

girder work than in steam work, where a broken rail may
mean loss of life and property.

Joints.—These should be good, or none at all; that is,

your rail can be practically continuous if you bury it in

rigid paving. We are not yet to the point of laying con-

tinuous rail in open track, although repent experiments

with cast joint continuous rail seem to point that way.

By laying so as to make the stress generally one of ten-

sion with perhaps a slight compressive one at times, and
using proper anchorages at curves, we may attain to a

continuous rail in open track. But when you must have

a joint let it" be the best. If you are using a low rail,

use a heavier joint plate in proportion than with a high

rail. I would much prefer a joint plate of the type that

drops below the base for a T rail, or a combined tie

and joint plate. The mistake is nearly general in using

a small joint plate with a small rail, with the conse-

quence of a bad track, surface bent rails and general

inefficiency. The pooi fish-splice used with light rails

has done more to condemn the rail than the rail itself.

My own experience and that of many experts has

demonstrated the fact that light rails wear proportion-

ally better than those of heavier section. This is ex-

plained by the fact that the head of a light rail gets more
work done on it by the rolls and is of a denser construc-

tion. In the matter of continuous rails the cast joint is

cheaper than the electric weld, by something less than

half, a nine inch cast weld joint costing about $3.50,

while an electric weld of the same rail costs about $5 per

joint.

Bonding,—Whatever style it be, copper, plastic alloy

electric or brazing weld, let it be well done, to which
end thorough inspection is necessary, for as with all

track work, we usually say good-bye to this part of

the system when the "fillers-in" come along. With the

cast joint there is a difference of opinion as to the ne-

cessity for bonding, some bonding their joints and
others maintaining this unnecessary. However, if the

right means are at hand, the cast joint can probably be

made electrically sound.

Special Work.—Having been engaged in the manu-
facture of special work for some time, I may here add a

word or two of interest and value. We have frogs and
crossings now with hard centers—manganese, Harvey-
ized and case hardened. They are all good and fastened

about the same in the first two cases. We have also

solid cast steel pieces which are well made. While
certain pieces of one manufacture will outwear those of

another manufacture in a certain locality, the difference

on the average is slight and great difference of wear can

generally be traced to non-uniformity of product. On
this account, a guarantee from the maker is in order.

The trouble with this class of work is that it is more or

less going through the experimental stage. Where you
have curves of very sharp radius with heavy traffic, a

special steel should be considered. Manganese is the

best yet found. Your curves should of course have

easements and the outer rail should be elevated if pos-

sible. All cuTve rails, whether T or girder, of less

than 500 feet radius, should be bent at the mill, and if

of heavy section, up to 750 feet radius. Switches and
mates are also made with special steels in tongues and
central wearing parts. These are the best, but for light

traffic the less expensive styles will do; however, all de-

pends on how light the traffic is.

Bridges and Culverts.—The number of bridge ac-

cidents on suburban trolley lines has been too great.

Don't take any risk; you cannot afford to, even if you are

operating a cheap line, for if you lose a bridge and a few

lives culpably, where will dividends for years go to?

Better err on the side of safety, if you must err, but

with competent supervision and careful inspection

there should be no erring and indeed no unreasonable

expense. A guarantee or insurance may relieve you of

pecuniary responsibility, but for the good name of your

road you cannot afford to have accidents. "Sufficiency"

is the word. Don't try to make water run up hill. Give

it room.

Overhead Line IVork and Conduits.—Your pole

line, frogs, conduits, etc., should be good construction

and standard practice. There are so many electrical

nostrums in the way of overhead fixtures that it takes

some care to select the best for the money expended.

Poles should be set in concrete. Compressed mica in-

sulators are the best. Creosoted wooden ducts for cables

are standard. When the third-rail system can be used,

it is best and cheapest.

Motive Pozuer.—You may be pleased and edified to

note the progress made in compressed air. gas, steam

and other motors, but experience teaches and it has

not yet demonstrated these motors to be superior for

urban and ordinary suburban service. The accumu-

lator car, and compressed air motors, are worthy of

study, and in certain situations these motive powers

may yet find a field.

Poxuer Stations.-—The subject of location is both a

mathematical and ordinary financial pne. and should be
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left largely to the engineer. For a first-class plant of

large units compound condensing engines, water-tube

boilers, automatic stokers, economizers and direct-con-

nected generators are the essentials of economical opera-

tion. For a small plant, high speed automatic engines,

with belted generators, give good results, while the auto-

matic stoker and economizer may be dispensed with.

The subject oE pure water supply, purifiers, heaters,

pumps, separators and condensers are details that must

be worked out in each case.

Cars.—For urban service the single truck car is besf,

for fast interurban service the double truck car has

many advantages. The simpler the truck the better,

providing the principle is atl right. For fast service

something more than the hand brake should be used.

The air brake and electric disk brake are both available.

The latter has been brought to a state of perfection that

will probably meet all requirements, and it possesses the

advantage of a direct method oE application of power.

Operation.—There is entirely too much looseness in

methods of operation of electric interurban roads. For

single track lines, either a dispatcher system with orders

should be used or an electric train staff system or auto-

matic block. With double track lines an automatic

electric block system will meet all requirements.

Canadian Power Privileges at Niagara
Falls.

The question that is uppermost in the minds of those

interested in the development of the electrical resources

oE the Dominion is the utilization of the Canadian power

privileges of Niagara. The Victoria paik commission-

ers have made an elaborate study of the questions in-

volved and they have urged the granting of additional

time to the company holding the franchise, bat up to

the present without success. In the early part of the

year, the commissioners say, application was made by

the company having the privilege of developing electri-

cal power for commercial purposes from the waters of

Niagara river within the park for an 18 months' exten-

sion of the time within which, under their agreement

with the commissioners, dated April 7, 1S92, the initial

works were to be constructed. Many meetings were

held with the representatives of the company, and a

large volume of correspondence was carried on during

the year, in order that the commissioners might be-

come fully informed of the reasons that called for the

extension of the time limit on the part of the company.

The commissioners also desired to consider all the cir-

cumstances and conditions involved in the application,

and their bearing upon the future interests of the park.

As the subject is not only of great public importance

but vitally affects the future interests of the park, and

as considerable opposition was manifested to an exten-

sion of the time limit or to any variation of the agree-

ment with the company by residents of the Niagara dis-

trict, the commissioners felt that a historic resume of

all the facts connected with the utilization of the water

power of the falls should be made public, so that an in-

telligent opinion might be formed in reference to the

subject. The report says:

At the outset the fact must again be emphasized that

in founding the park the government of Ontario made it

a sine qua non that its establishment should not entail

any financial burden on the Province, but that the prop-
erty should be made to yield a revenue sufficient for its

yearly maintenance and improvement, and in addition

pay interest on the whole outlay necessary for the pur-
chase of the lands and for the extension work of recla-

mation and reconstruction. The necessity of providing
annually a sum of not less than $40,000 for this purpose
had from the beginning a most important bearing upon
the policy of the commissioners. Having made efforts

for some years to secure this very large revenue, without
success, the commissioners were compelled to look for

new sources of income, and among these their attention

was naturally drawn to the immense water power of the

falls as one of the. most promising means at command
for raising revenue, more especially as a great enter-

prise had been organized on the American side, having
in view the utilizing of the water power of the falls for

commercial purposes. In the early part of the year 1SS9

a proposal was received by the commissioners on behalf

of a number of American gentlemen, among' whom was
ex-Governor Cornell and other well-known capitalists, for

a grant under which some of the water power of the horse-

shoe falls could be used for the purpose of generating
electricity as a motive power and for lighting purposes,

not only for local requirements, but for transmission to

cities and towns in Canada and the United States.

The commisioners carefully considered the subject in

all its bearings, and decided that certain conditions
should govern any agreement which might be arrived
at, viz. : that all the constructions requited for electri-

cal works should be placed as far as possible from the
bank of the river, and in a manner which would not de-
tract from the park design, and that all such works

should be subject to the approval of the park commis-
sioners, both as to position and character; and further,

that the conduct of operations within the park should be
subject to the rules and regulations framed by the com-
missioners.

After protracted negotiations with the American ap-
plicants for the granting of a franchise on these condi-
tions, an agreement was finally entered into, under
which the lessees were to pay $25,000 per annum, of

which two years' rent was to be paid in advance, and at

the expiration of 10 years the rental was to be increased
at the rate of Si, 000 per annum, until it reached $35,000
per annum in the 20th year. It was further agreed that

the lease should be extended for four further terms of
20 years, at the maximum rental of $35,000 per year.

Time was given to the promoters to enable them to

organize as an incorporated company, and to obtain the
requisite capital to successfully carry on the operations.
Having failed to accomplish this, however, the park
commissioners were finally compelled to terminate the
negotiations.

Some time after proposals for privileges similar to those
arranged for with the American capitalists were received
on behalf of Mr. Ferranti, an eminent English electri-

cian, who, in association with well-known London capi-
talists, was then engaged in constructing an extensive
electrical plant in London. As an evidence of good
faith $10,000 was required as a forfeitable payment, and
one year was granted in which to organize and conclude
a defiaite contract. Owing to unforeseen delays and to

the seemingly interminable difficulties in connection
with the problem of transmission from their power sta-

tion at Deptford to their London station, a distance of

over nine miles, the time for the closing of the contract
passed and the deposit was forfeited. Several offers

were then made on behalf of other United States capi-

talists who were desirous of securing the franchise, but
as they all asked for a considerable reduction in the an-
nual rental that had been previously decided upon, and
proposed the payment ol royalties and other considera-
tions in lieu of such rental, the negotiations were neces-
sarily abortive.

Af'er some time had elapsed the English capitalists

renewed their application for the franchise, and having
paid a second sum of $10,000 as a forfeitable depcsit,

the option was renewed. Efforts, however, to finance
the scheme in England again failed, but the representa-
tive of the English capitalists at last succeeded in induc-

ing the present holders of the franchise, who are men in

command of unlimited capital, to join the English capi-

tal, to lake up the options and pay in the large sum
necessary to make up the two years' rental, whereupon
an agreement was executed in April, 1S92, and ratified

by the Legislature of Ontario at the spring session in

that year. Under the terms of this agreement the com-
pany was granted until May, 1S97, to prepare plans,

arrange finances, and begin work, which was to be suffi-

ciently advanced on the 1st of November, 1S98, to have
water connections made for 25,000 horse power, and to

have actually ready for use, supply and transmission

10,000 electrical horse power.

Since the execution of the agreement the holders of

the franchise complied with the financial obligations

imposed, and paid in the sum of Sroo.ooo as rental up

to November i, 1S96, without receiving any material

benefit therefrom. They then represented that as the

transmission of electricity for considerable distances

was still in the experimental stage, and that before be-

ginning work it was desirable, if not necessary, that this

problem should be successfully solved, additional time

should be given for the completion of the work stipu-

lated in the agreement to be ready by November i,

189S.

It may be pointed out that the works of the Niagara

Falls Power company, which are situated on the Ameri-

can side, and which are based on precisely the same
principle of development of the water power, and for

which no rental is paid the state, have been up to the

present time wholly unremunerative, although the ex-

penditure on the works and plant to date is stated to

have been over $5,000,000.

The commissioners therefore approved the extension.

"In view of the magnitude of the operations required

for the carrying out of this gigantic undertaking, and

the exceptional character of the machinery employed,"

the commissioners recommended that sufficient time be

given the Canadian company in which to thoroughly

test and perfect all the appliances necessary to secure

the success of the enterprise before operations bsgan;

and although it would appear that a somewhat smaller

expenditure of capital would be called for in the exe-

cution of the works on the Canadian side, it will un-

doubtedly require an outlay of millions of dollars to

complete the works which have already been submitted

for the approval of the commissioners. The report

adds:

When the great financial responsibility and keen busi-

ness experience of the group of English and Ameri-
can capitalists forming the Canadian Niagara Power
company is taken into account, it must be admitted that

it would be difficult to obtain a company more capable
of developing the work in a broad and comprehensive
scale, and that their application for an additional period

of 18 months (during which rental is to be personally

guaranteed) is at least well worthy of consideration.

It has always appeared to the commissioners improb-
able that a market could be found in the vicinity of the
Falls on the Canadian side for large units of electrical
power, at least for years to come, but that the success
of the enterprise must depend chiefly on the possibility
of transmitting the energy over a wide area and dis-

tributing it to large and small consumers in cities and
towns more or less remote from the Falls. The difficul-

ties attending the economic transmission of electric
power even to places as near to the Falls as Hamilton
or Toronto, do not appear to be as yet fully overcome,
while the machinery and appliances required to convey
and deliver the energy to consumers will under any cir-

cumstances require the expenditure of vast ,suras of
money. It will thus be quite apparent that only an
organization having the command of unlimited capital
and the knowledge which alone comes from experience
could reasonably hope to obtain a successful future.

Attention is called to a temporary power arrangement
proposed. In order to provide ample facilities for meeting
any demand for electrical power which may arise prior

to the carrying out of the works, the company offered to

arrange with the Niagara Falls Park & River Railway
company, subject to the approval of the government,
for the temporary use of the surplus power which can be
made available at short notice in the power house of

that company, and it was also intimated that the main
works would be gone on with immediately it is found
possible to secure responsible customers in the vicinity

of the falls on the Canadian side to assure a market for

the use of even 5,000 electrical horse power. Having in

mind the foregoing considerations, and the difficulties

and delays which attendt d the securing of reliable parties

to take up the franchise in the first instance, and, above
all, the responsibility resting upon them to secure the

large revenue needed to maintain the park and its exten-

sive outlaying territories, the commissioners, after care-

ful consideration of the whole subject, decided to rec-

ommend the government to grant the extension of 18

months asked for, on condition that the company should

not exercise the option in the agreement to terminate the

same during the period covered by the extension, but
that the payment of the stipulated rental should be
guaranteed for that time, and that in the evenlof a local

demand for electric power arising in the interval, the

company should be authorized to arrange for the tem-
porary use of the Niagara Falls Park & River railway

surplus power, but that the use of such power should
not be sanctioned beyond the date of the extension asked
for, nor to an extent beyond the present capacity of the

railway wheelpits and buildings. It is believed that a

reconsideration of the report will be obtained and the

desired extension granted at an early day.

CORRESPONDENCE.
New York Notes.

New York, May 29. —Justice Beach's decision that the

city's right to purchase the Eighth Avenue railroad, un-
der the resolution of 1S51, by which the franchise was
granted, no longer exists, and that the Metropolitan

Street Railway company may change the motive power
on the road from horse power to electricity, has caused

a great commotion. The city's right to purchase the

road, Justice Beach says, ' 'is dead beyond hope of recov-

ery." The motion for injunctions to restrain theowners

of the road from changing the motive power on it he de-

nied with costs, and he also declared that the city'sBoard

of Electrical Control had no jurisdiction in the case. The
Eighth Avenue railroad alone is mentioned in the decis-

ion, which, however, practically affects the questions of

the purchase of and change of motive power on the Sixth

avenue line also. At the meeting of the railroad com-
mittee of the aldermen on Monday in the council cham-
ber there was great disorder, expressive of the dissatis-

faction felt by labor orators and others with the course

of the city officials. Finally the committee agreed to

consider an agreement to the effect that the mayor and

Board of Aldermen shall begin at once in the Supreme
Court action to determine the city's rights, and that,

pending the determination of the action, the company
go ahead with its plans to change the motive power, the

permit not to be considered a waiver of the city's rights

or prejudicial to the city's interests; that, in the event

of the city's winning, the franchise be then sold at auc-

tion, the purchaser to pay the present owners the orig-

inal cost of construction, with 10 per cent, additional,

and to reimburse the company for its outlay with six per

cent, interest.

According to the Sun, the conductors on some of the

Long Island trolley lines carry "side lines," as it were,

and solicit business of passengers. This story is re-

lated in instance: "A trolley car that left Astoria for
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Flushing had three passengers and just such a conduc-

tor. As soon as he had collected the fares he stopped

beside one of the passengers and said. 'Live in Flush-

ing? No? Well, here is my name (handing out a card

advertising certain wares, and bearing the conductor's

name written in pencil). That's a bang-up firm that I

represent. If you want anything in my line let me
know, and I will call around at your house with my
samples. We guarantee all our goods as the very best,

and if you buy anything we will emboss your initial on

it. You see I do this in connection with my railroad

business. I can't carry samples, but I distribute my
cards and then call on my customers after hours. Yes;

there are other conductors who do outside business.

There isn't much in railroading, you know." S. M.

Northwestern Notations.

Minneapolis, May 29.—The Sioux City Traction

company of Sioux City, Iowa, contemplates 'making

some changes in its system, double tracking West Sev-

enth street, using Pierce street more extensively and

resuming operations on Sixth, between Pierce and Pearl

streets.

The city of Stillwater, Minn., will vote on giving a

bonus of $5,000 to anyone who will purchase and oper-

ate (he street railway line.

The Ely, Minn., Council contemplates buying a new

dynamo for the electric light plant.

John A. Bramhall of Des Moines, Iowa, has made a

proposition to Adel, Iowa, to put in an electric light

plant if citizens will raise half the first cost of the plant.

The District Court at St. Cloud, Minn,, has decided

against the city of Little Falls, Minn., in the case

against the electric light and water company, where the

city sought to annul the contract on the ground that the

Council had not the right to enter into a long-time con-

tract. The contracts were for 30 years.

A new electric light company has been incorporated at

Cedar Falls. Iowa, and purchased the old plant. Numer-

ous improvements will be made on it.

The Albert Lea Electric company has put two elec-

tric stoves in Jorgenson's bakery in Albert Lea, Minn.

The Breckenridge, Minn., City Council will be peti-

tioned to purchase an electric light plant.

The Fort Wayne electric corporation secured the con-

tract to furnish an electric light plant for Winthrop,

Minn.

Work will be begun shortly on the conduits for carry-

ing electric wires for the St. Paul electric cars from the

Minneapolis power dam.

Outside bondholders in the street car line of St.

Cloud, Minn., want the local bondholders to give up

their holdings in order that the former may have full

control, in which event they would put in $10,000 in

improvements to the system. There are about $85,000

worth of bonds held by outsiders and $17,000 by St.

Cloud parties.

The electric light election in Hancock, Mich., resulted

in a vote of 425 for and 221 against, lacking 11 votes of

the necessary two-thirds. The contracts for the plant

awarded a short time since are therefore annulled.

The Crookston, Minn., Water Power & Light com-

pany is now giving 24-hour service.

A local company is preparing to establish an electric

light plant in Sanborn, Iowa.

R. C. Foster has sold the electric light plant at Black

River Falls, Wis., to Robert Mason, who will make many
improvements to the system

The Muscatine electric railway of Muscatine, Iowa,

will have its power and rolling stock considerably aug-

mented.

The city of Manchester, Iowa, has entered into a con-

tract with the electric light company for lighting for two

years at $7 per light for service until midnight.

The Apple River Power company has been incorpo-

rated at New Richmond, Wis., to develop Apple River

Falls and transmit the power over wires to New Rich-

mond and other points. C.

PERSONAL.
C. K. King, secretary of the Ohio Brass company of

Mansfield, O., was in Chicago last week.

R. E. Gannon, superintendent and manager of the

Cape Girardeau Water Works and Electric Light com-
pany, Cape Girardeau, Mo., was visiting friends in

St. Louis last week. Mr. Gannon came on business, but
found time to enjoy some of the pleasures of that hospit-

able city.

The following named out-of-town visitors registered

at the headquarters of the National Electric Light asso-

ciation during the week ended May 28th: J.
W. Wilson,

Sheffield, England; E. L. Babcock, Cuyahoga Falls,

Ohio; E. B. Douglass, Allentown, Pa.; W. N. Stewart,

London, England; W. F. Bossert, Utica. N. Y., and H.
T. Edgar, Atlanta, Ga.

Cards have been issued for the wedding of E. J Nally
of Chicago to Miss Lee Warren Redd, at Lexmgt in,

Kentucky, on May 10th. Mr. Nally is assistant general
superintendent of the Postal Telegraph-cable company
and he is undoubtedly one of the most popular officials

of that corporation. He has been eminently successful in

the field of telegraphy and has established an enviable
reputation among electrical and commercial men. The
Western Electrician extends congratulations to Mr.
Nally and echoes the good wishes of his numerous
friends for his happiness and prosperity.

I. R. Edmands, who has been the representative -of

the General Electric company at Niagara Falls, has been
called to Schenectady to conduct the test of electrical

apparatus which is to be installed in St. Paul, Minn , in

connection with one of the Pillsbury water developments
for generating 10,000 horse power to operate the street

cars of Minneapolis and St. Paul. Mr. Edmands will

probably be at the Falls a fortnight, when he will go
to Schenectady, where he will remain two months before

going to St. Paul. While a resident at the Falls Mr.
Edmands won the esteem of all electricians, besides

making numerous other friends, who very much regret

his going to new fields.

The recent death of John M. Thatcher at Proctor,

Vt., recalls the fact that with one exception he was the

only person whoever rose from the grade of clerk in the

Patent Office to the position of Commissioner of Patents.

He was born at Barre, Vt., in 1S36, and received a com-
mon school education, and finally graduated at the Uni-
versity of Vermont. He fought in the civil war, and at

its close engaged in teaching. He received an appoint-

ment as a clerk in the Patent Office in 1S64 and was as-

signed to duty in-the examining corps. He seemed ex-

actly suited to the business, and in less than 12 years he
was at the head of the Patent Office as commissioner,
passing through each one of the intermediate grades in

turn. As commissioner his decisions evinced the most
painstaking and thorough study of cases submitted to

him. During the time he was in the Patent Office he
studied law and was admitted to the bar in 1S70. In

1S75 he resigned the office of commissioner and has
since been engaged in the practice of the law.

ELECTRIC LIGHTING.
From the evidence given in the case of the Lyons

Electric Light & Power company against David Bas-
tian, in the test ca5e now oa trial at Lyons, N. Y., it

appears that the volume of water now carried by Can-
andaigua Outlet has been much reduced during the last

20 years. It is a matter of great importance to the

plaintiff in this action as to whether the courts will

permit the maintenance of the dam which the farmers
tore away.

ELECTRIC RAILWAYS.
For the benefit of American manufacturers of electric

railway apparatus, United States Consul Ashby at

Dublin has reported to the State Department that the

select committee of the House of Lords has passed the

bill authorizing the construction of the Hill of Howth
electric tramways. The bill was promoted by the

Great Northern Railway company of Ireland. It is

proposed to construct an electric tramway, starting at

Sutton, situated on the Howth peninsula, extending

around the Hill of Howth to the town of Howth, a
distance of about *)A miles, there to connect with the

Great Northern line from Howth Junction to the town
of Howth. It is also proposed to convert the Great
Northern line from Sutton to Ho-wth intoan electric line,

so as to give a complete circuit for the electric line. The
estimated cost of the work is placed at about $200,000.

MISCELLANEOUS.
The Board of Penitentiary Commissioners (Alexander

C. Hull, secretary). Little Rock, Ark., will receive sealed

bids for the installation and erection of an electric light

and power plant in that city up to noon, June 14th.

Plans and specifications may be had by applying to

either E.'T. McConnell, superintendent of the peniten-
tiary, or to the secretary of the Board of Penitentiary
Commissioners, Little Rock, Ark.

On Wednesday, May 26th, Charles G. Burton of the

Central Electric company of Chicago gave an interest-

ing address before the Western Society of Engineers at

the Technical Club, on "Facts Relative to the Discov-
ery of the X ray." An audience in the neighborhood of

two hundred people, including quite a number of ladies,

was present, and Mr. Burton's very practical and com-
prehensive address excited favorable comment. Mr.
Burton gave a detailed description of the apparatus for

producing the X-ray, and followed his talk by an exhi-

bition of his personal collection of X ray lantern slides.

After a presentation of the slides, Mr. Burton gave a

practical exhibition of the method of handling X-ray ap-

paratus and the use of the fluoroscope. The apparatus
used to demonstrate the X-ray phenomena was of the

latest and most improved type manufactured by Queen
& Co. The coil employed produced a 12 inch spark,

and was operated directly from no volt circuit in the

building. As Mr. Burton has had considerable experi-

ence in the practical operation of X-ray apparatus, and
has been making a collection of X-ray lantern slides

from a most interesting line of subjects that have come
to him from time to time, the entertainment proved of

decided value to the well-posted technical audience.

TRADE NEWS.
The East Side Electric company, Detroit, Mich.,

owing to an increase in its business, has ordered from
the Ball Engine company, Erie, Pa., a 150 horse power
engine.

Morgan Brooks, the assignee of the firm of W. B.
Hale & company of St. Paul, Minn., announces that on
June 10th he will receive sealed bids at 396 Jackson
street, St. Paul, for the electrical supplies, etc., and
office fixtures of the insolvent firm.

The Interior Conduit & Insulation company of New
York will have its usual corps of representatives at the
convention at Niagara Falls. The company does not
expect to make an exhibit, as its product is so well known
that it considers it would not be necessary.

J.
H. Cook, the Chicago representative for the Man-

hattan 150-hour arc lamp, reports fair business for the
month of May. He says that there are many installa-

tions contemplated in the near future. A full line of
arc lamp supplies may be found at the Chicago office.

Under date of May 26th the Crown Woven Wire
Brush company of Salem, Mass., sends out this notice:

"J. Orne Ryder has severed his connection with the

Crown Woven Wire Brush company, and from this date
will cease to hold the position of secretary and treas-

urer."

The Commercial Electrical Supply company of St.

Louis has recently acquired agencies for the Fiberite
company, the Keystone Electric Instrument company,
F. H. Ayer (self-locking arc lamp windlass), and the
Cutter Electrical & Manufacturing company (I-T-E cir-

cuit breaker).

Power station designers and users of machinery in

general will find the new general catalogue of the Dodge
Manufacturing company of much value. The varied
power transmission appliances of this company are well
known, and in the 2S8 pages of the catalogue they are
clearly described and illustrated, and the prices are
given. The company's main office is in Mishawaka,
Ind., and in Chicago the Rice Machinery company of

166-174 South Clinton street is agent.

Merit and non-infringement are the great claims
made for the telephone apparatus of the Stromberg-
Carlson company of 74 Jackson boulevard, Chicago.
This company has just issued a well prepared catalogue,
in which it states its position with clearness. One ex-
cellent feature is a list of "Cautions" to intending tele-

phone exchange investors, which is here quoted: "First
—Incorporate your company; raise your capital; place
the necessary funds in bank or in the hands of trustees,

and get your franchise. Second—Obtain long-time
contracts with your subscribers. Third—Employ a
competent construction expert to locate your lines with a

view to future business. Get his estimates of quantity
and cost, erected, of all outside material, deciding at

the same time on the system you will adopt, viz.,

whether common-return or strictly metallic. The lat-

ter is far superior to the former, and will pay for itself

many times over, although its first cost is greater.

Fourth— Investigate carefully the leading makes of tele-

phone apparatus and subject samples thereof to the
severest tests; inform yourself as to the experience of

others; have your experts examine the construction, de-

sign and efficiency of this apparatus; do not permit first

cost to stand in your way. The very best, built, best

talking, simplest mechanism is the only kind to have

—

first, last and all the time. Your troubles will be
fewest and your subscribers' list the greatest. Fifth

—

When you have decided upon a particular make of ap-

paratus, obtain your patent attorney's report as to in-

fringement. Sixth—Close your deal with the manu-
facturers and employ a competent consulting electrical

engineer to work out your system of line construction.

The finest switchboard on the market is of no use if

cross-talk, leakage, etc., result from poorly built leads.

Seventh—build your plant upon the above lines, and
you will have a permanent, gilt-edged investment, if you
employ a competent exchange manager to guard your
interests."

BUSINESS.
In its catalogue the Willard Electric & Battery com-

pany of Cleveland, Ohio, sole manufacturer of the

Willard accumulator, announces that its storage bat-

teries do not infringe on others' patents, and that all

customers will be protected against infringement suits.

The plates and cells are described and illustrated.

The fan season may now be said to bs fairly opened,
and large business should be done during June and July.

The Electric Appliance company is in the field with a

large and complete fan catalogue, showing a full line of

alternating and direct current desk, wall and ceiling

fans. This catalogue will be valuable to every pur-

chaser of electric fans of any kind.

The owners of the Claus Spreckles building, a new
structure 19 stories high, at the corner of Third and
Market streets, San Francisco, have recently awarded
a contract for three 150 horse power vertical cross-

compound engines, each of which is arranged for direct

connection to a 100 kilowatt General Electric machine.
The engines will be built by the Ball Engine company.
Erie, Pa. This will be one of the most attractive plants

of the city.

An interesting booklet is the one issued by the Best
Telephone Manufacturing company of Baltimore, Md.,
entitled "How the Best Telephones Are Made," and
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showing, by a series of views, the work done in the com-
pany's factories.. The Best company appears to be

making an energetic and successful campaign in the

East. It does not hesitate to employ plain language.

Addressing "the concern which, a few months ago,

monopolized the telephone business in the United

States," it says: "If they can produce and put in use a

telephone as good as ours without infringing our pat-

ents, there will be hope for them yet, despite their heavy

handicaps of royalties, watered capital, worn-out plants

and popular disfavor."

The Columbia Incandescent Lamp company of St.

Louis recently issued an interesting letter to the trade

calling attention to the aggressive work that had been

accomplished by this company in the matter of defeat-

ing those monopolistically inclined relative to the incan-

descent lamp market, and the company feels that its

success in the suit referred to resulted in the great re-

duction in the price of incandescent lamps that followed,

and hence has made a great saving to the lighting com-
panies and all users of incandescent lamps. The letter

further reminds the trade that recently suits have been
brought on many detail patents covering different kinds

of filaments and many detail methods which are essen-

tial in manufacture. The Columbia company states

that after careful consideration of these patents it has

concluded to take out a license under them and thus

secure the company and its customers from further

patent infringement and further patent litigation. The
Columbia company feels that the wisdom of this policy
is evidenced by a continuance and increase of its already
good business. President

J.
H. Rhotehamel, who has

been at the helm of this concern during the most trouble-

some times of the lamp business, is entitled to due
credit for the Columbia company's present successful

condition .It has always been his aim, to put it in a nut-
shell, "to carry the very best lamp at the very lowest
possible price,'' and it has always been the effort of the

experts of the company to so protect the process of

manufacture as to produce filaments that would give

the most uniform results in the matter of voltage and
consumption of energy.

ILLUSTRATED ELECTRICAL PATENT RECORD.

583,026. System of Telegraphy. Charles G. Burke,

Brooklyn, N. Y. Application filed September 4,

1896.

The method of telegraphing consists in transmitting over

a line electrical impulses of uniform duration at variable

intervals, and indicating or recording at the receiving sta-

tion the intervals between impulses or the periods of no
current on the line.

583,039. Electric Signal Distributer. Pliny H. Fisk,

North Branch, Minn. Application filed October

28, 1895.

Levers are actuated by electro-magnets and provided
with contact-points; a laterally movable block having con-
tact-plates in proximity to the contact point of the lever

and adapted to alternately connect electrically therewith

by the lateral movement of the blocks, block slidable upon
the levers and having spring contact plates attached
thereto, a series of slidable blocks upon fixed guides hav-

ing contact plates separated by an inclined stop, against

which the spring contact rests, and electrical connections,
whereby when the levers are actuated its contact points

will close a circuit through one of the contact plates on the

laterally movable blocks, and hold it closed so long as the

electric current is maintained through the electro-magnets

which operate the levers, and the contact points of the

levers be returned to their normal positions into electrical

connection with the other contact plates of the laterally

movable block when the current is broken through the

magnets, and whereby, also, a current shall be thrown
through a second magnet to close a circuit through the con-

tact plates, upon the slidable blocks when they are brought
into predetermined positions before the contact points

upon the levers are returned to their normal positions.

583,060. Electric Arc Lamp. Frederick A. La Roche,

New York, N. Y. Application filed December 22,

1896.

There is the combination of a diaphanous air-tight cham-
ber inclosing the arc, and having two apertures in the wall

of the chamber at opposite points, two carbon rods, one
for each aperture, passing through and making close slid-

ing contact with the wall thereof, a free and independently
movable bushing for each aperture, a suitable clutch for

each carbon rod, and means for affording universal move-
ment to each clutch.

583,104. System of Generating and Using Hydrogen
Gas and Electricity. Luther H. Wattles, Provi-

dence, R. I. Application filed December 7, 1895.

A gas engine and electric motor are connected to the

same shaft, so that the system may be interchangeable.

583,109. Electric Race Horse Carousel. James W.
Daniels, Paterson, N. J.

Application filed October

28, 1896.

The feature of this device is the truck, having the elec-

tric motor attached to the rear axle, the figure or horse
mounted upon the track, with a circuit-breaking mechan-
ism or switch mounted in the mouth of the figure or horse,

and adapted to be operated by means of the reins.

583,128. Galvanic Element. Paul Schmidt, Berlin,

Germany. Application filed May 29, 1S96.

A galvanic battery comprising an inner cylinder closed

at its lower end and forming one electrode, the electrode
cylinder closed at its top and fitting over the inner cylin-

der, so as to leave the upper end thereof open, and a space
between the cylinders, the cylinders being seated at its

lower edge about the inner cylinder, the cylinder about the

electrode, the galvanic battery being adapted to be in-

verted and containing an electrolyte within the cylinders.

583,132. Primary Battery. Henry M. Sutton and
Walter L. Steele, Dallas, Tex. Application filed

March 17,1896.

A feature of the battery is an independent metallic sup-
porting ring encircling the lower end of the porous cup and
provided with a peripheral series of supporting feet rest-

ing on the bottom of the cell, and an annular rest-groove in

its upper face to receive the lower end of the zinc cylinder,

a conductor rod having a connection with the supporting
ring and extending above the top of the cell, and a detach-

able plug passing through the cover and engaging with the

upper end of the conductor rod.

583,142. Telephone Receiver Support. Luis Duque
and Francis M. Cosgrove, San Francisco, Cal. Ap-

plication filed September 15, 1896.

A telephone receiver support comprises an offstanding

supporting rod having a threaded outer up extremity, and
an oblong holding cage or basket provided at diametrically
opposite sides with fixedly positioned interiorly threaded
sockets disposed reversely to each other and at an angle to

the transverse center of the cage or basket.

583,178. Underground Electro-magnetic Railway Sys-

tem. Joseph Hoffman, Schenectady, N. Y. Appli-

cation filed May 13, 1896.

The combination is described with a feeding wire and a

contact-rail, of separated coniact-boxes which act as sup-

ports for but are insulated from the contact rail, a movable
electro-magnetic contact device within ihe box or casing

adapted to make contact with the rail, and a flexible con-

ductor rigidly attached at one end to the feeding wire, and
at the other to the movable contact device.

583,210. Electric Motor. Joseph Connor, James R. Mc-
'

Millan and Allen J.
Fuller, Philadelphia, Pa. Ap-

plication filed September 26, 1896.

Features of construction are : An armature, a shaft carry-

ing the armature, a frame supporting the shaft, a box carried
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by the frame inclosing the armature, a removable cover for

the box, one of the ends of which is bent up and back form-
ing a hook, a staple carried by the box adapted to engage
and hold the hook, a lug upon the opposite end of the
cover, a keeper pivoted to the box, and a screw-bolt carried
by the keeper adapted to engage the lug.

583,213 Electric Warp Stop Motion for Looms. Rich-
ard

J.
Mornmers, Manchester, Conn. Application

filed August 31, 1896.

There is in a loom a shipper-handle, means to hold it in

position to maintain the loom in operation, a knock-off
lever provided with an armature pivoted thereon, and an
electro- magnet also mounted on the knock off lever and ar-

ranged in an electric circuit, which when excited moves
the armature into its abnormal position, combined with
means to meet the armature and move it, and the knock-off
lever to release the shipper-handle, and means toeffect the
closure of the circuit.

NO. 583,109.

583,214. Electric Warp Stop Motion for Looms. Rich-

ard J. Mommers, Manchester, Conn. Application

field August 31, 1896.

A drop device is employed, freely suspended from a warp
thread; also stopping mechanism for the loom, an electric

circuit including the drop d'evice and the stopping mechan-
ism, two bars, one. of which is in the circuit, one of the bars
being yieldingly movable toward the other bar to press the
drop device between the two bars, thereby to complete the
circuit and operate the stopping mechanism, and means to

operate the movable bar.

583,249. Electric Furnace and Method of Operating
Same. Alfred H. Cowles, Cleveland, Ohio. Ap-
plication filed July 6, 1895.

r\

NO. 583,264.

The electric furnace chamber has electrical connections

for the passage of an electric current through it, pipes are
connected therewith for the inflow and outflow of gases, a

reversing valve in operative relation to the pipes to reverse

the flow of gas through the electrically heated field, and an
air-pipe connected with the gas-supply pipe outside of the

reversing valve.

5S3.250. Electric Furnace. Alfred H. Cowles, Cleve-

land, Ohio. Application filed July 6, 1895.

An electric circuit is connected with the chamber, and
adapted to produce a zone or area of electric heat, separate

gas inlet and outlet passages are connected with the cham-
ber, and means for periodically reversing the flow of gas

therethrough are also provided.

583,255. Cathode for Electrolysis. Ernest Auguste
Georges (called Charles) Street, Paris, France. Ap-

plication filed June 13, 1896.

A cathode for the electrolysis of bodies which produce
solid deposits on the negative electrodes, characterized by

a contractibility in dimensions when the deposit has formed
thereon, so that the deposit may peel off and be removed

with the greatest facility, the cathode being constituted for
this purpose by a thin sheet, preferably of metal, wound
once or oftener upon itself, and the contraction in the
dimensions being obtained after the formation of the de-
posit.

583,264. Electric Motor or Dynamo-electric Machine.
Robert Lundell, Brooklyn, N. Y. Application filed

December 15, 1896.

An electric motor having a field magnet composed of two
duplicate cylindrical inclosing magnetic shells, having in-
wardly projecting wedge-shaped pole-pieces and legs or
supports, all cast integral, in combination with a single
field magnet coil which fills the entire space made by the
united shells and the inwardly projecting pole-pieces.

583' 273 Series Multiple Controller. Thorsten von
Zweigbergk, Cleveland, Ohio. Application filed

January 21, 1S97.

Combined in this arrangement are two motors, two con-
tact fiDgers, one of which is connected with the two motors
in series, and one with the two motors in multiple arc, a
switch movable in both directions from the shut-off posi-
tion, and means for connecting one finger with the trolley
when the switch is moved in one direction, and for con-
necting the finger with the ground and the other finger
with ttie trolley when the switch is moved in the opposite
direction.

583.309. Bond for Electric Railways. James Mc-
Laughlin, Chicago, 111. Application filed October

19, 1896.

There are terminal heads and a pin or key held perma-
nently in the terminal head by casting or forming the head
about the key or pin, and means for expanding and locking
the head by driving the pin or key.

583,316. Electric Lamp Hanger. William S. Weston,
Chicago, 111. Application filed August 8, 1896.

One claim is given : In an electric lamp hanger, the com-
bination with a hanger-board, conductor cables, a rotary
drum and hand-rope, of a movable frame upon which the
drum is journaled, a flexible friction-brake attached at one
end to the hanger-board and at the other to the movable
frame, and a forked hook or clamping device having taper-
ing or wedging prongs or jaws, between the prongs of

which the hand-rope passes.

583.323. Method of and Apparatus for Charging Stor-

age Batteries. Clarence C. Bramwell, Hyde Park,
Mass. Application filed August 22, 1895.

The number of cells in the charging circuit is in direct
proportion to the strength of the current.

583.324. Current Collecting Device for Electric Rail-

ways. William M. Brown, Johnston, Pa. Appli-

cation filed July 18, 1896.

An electrically propelled vehicle, a magnet carried
thereby, and having two longitudinal parallel poles, a

longitudinal flexible member secured to each pole, and
means for adjusting the position of the member.

583.330. Process of Electrolysis. Ernest A. Le Sueur,

Ottawa, Canada. Application filed April 5, 1892.

Patented in England September 5, 1891.

The improvement in the process of decomposing the
chlorides of sodium and potassium by electrolysis de-
scribed consists first in establishing electric action through
the electrolyte, and secondly in maintaining the salt solu-

tion in the anode compartment in the chemical condition in

which such solution exists at the commencement of the

action by adding to the contents of the compartment hydro-
chloric acid to combine with the hydrate that leaks or dif-

fuses through the diaphragm from the cathode compart-
ment, and form therewith solution of chloride of sodium or
potassium.

583,411. Machine for Fastening Hangers in Electric

Wire Cables. Willbur H. Johnston, St. Louis, Mo!,

and Samuel B. Fowler, Chicago, 111. Application

filed July 18, 1S96.

A machine for securing hangers to electric cables con-
sists of a main framework, supporting [hereon a device
consisting of a pair of jaws, and means for operating the

same, the jaws adapted when operated to embrace the cable
with a hanger, a marking-wheel on the framework, and
a series of pulleys at either end of the framework adapted
to hold the cable straight while passing through the jaws.

583,418. Telegraphy. Oliver R. Roberson, Glen Ridge,

N. J.
Application filed August 24, 1896.

An alternating current dynamo is placed at a transmit-
ting station ; also two transmitting keys, a main line, two
receiving devices at the receiving station, and collector

segments and earth connections for directing over the main
line a series of positive pulses produced by the dynamo for

transmitting one message, and a series of negative pulses
produced thereby for transmitting a second message.

583.423. Electric Signaling Apparatus. ' Alden D.
Wheeler, Hyde Park, Mass. Application filed

February 2, 1897.

The inventor claims a number of normally closed box-
circuits, each having box-number circuit controllers, a

normally open circuit mu'tiple pen recording instrument
connected therewith, shunt switches for the pen magnets
of the recording instrument, means for opening all of the

shunt switches upon the occurrence of the first impulse of

any one of the box-number circuit controllers, to thereby
include the recording instrument in circuit with all of ihe
box-circuits.
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Niagara Falls as an Electrical Center.

By Orrin E. Dunlap.

One who is well versed in the history of the Niagara

locality has written: "just when white men first saw

the falls we cannot accurately say," but he continues,

and adds, "the commencement of what may be termed

the modern history of this region dates back to that day

in December, 1678, when, starting from the mouth of

the Niagara River,

A chieftain of the Iroquois, clad in a bison skin.

Had led two travelers through the woods

—

La Salle and Hennepin.

For 100 years the nations represented by these men

beauty. More than two centuries after La Salle and

Hennepin had left their footprints on the river bank, and

Cornellis' map (in 1688) located the Falls and first used

the name "Niagara," there came from the East other

men—Adams, Stetson, Wickes, Rankine, Clark, Astor,

Bowdoin, Lanier, Larocque, Mills, Whitridge—who repre-

sented sufficient capital to develop the power resources of

the stream whose principal duty heretofore had been to

brighten the eyes and gladden the hearts o£ admiring

and curious visitors by its beauty and fierceness.

Equally ascertain as did the visits of La Salle and Henne-

pin, the coming of these men defined the entrance into a

future destined to be wonderful. These later visitors

hope—prophecy that a wonderful development of power

was possible, and hope that many years would not pass

ere the work would be undertaken. Since then page

after page of numerous publications have portrayed in

picture and word the advancement Niagara has made in

the electrical field, until no doubt many of the members
of the National Electric Light association have become

imbued with a great desire to see and study for them-

selves the work that is being performed by mighty gen-

erators and powerful turbines influenced by the plung-

ing, but controlled, waters of the Niagara.

That every opportunity will be afforded them for

their inspection is well understood, and they will find

NIAGARA FALLS AS AN ELECTRICAL CENTER.—BIRD'S-EYE VIEW OF THE NIAGARA FALLS POWER COMPANY S PROPERTY.

controlled the destinies of the locality, but they in

turn gave" way to a stronger race, which acquired posses-

sion of the territory and has ever since been active in

its development. For many years men sorrowfully

looked upon the immense quantity of water "going to

waste" over the falls, and longed for a plan that would

force it to contribute to their welfare. The very

stupendousness of this idea awed many, for they did not

think that such wild water could be made to submit and

cater to humanity. Brilliant engineering talent has,

however, accomplished this, and now Niagara, "the

Thunder of Waters," is herself sounding the rejoicings

over the notable accomplishment.

The coming of La Salle and Hennepin to Niagara

marked the advancement of civilization. The history of

Niagara for years following the visits of these famous

explorers; is best told in the world-wide reputation

Niagara has to-day for its wonderful sublimity and

came to the Falls with almost unlimited financial means

at their command and backed by the discoveries scien-

tists had made in the centuries that had rolled by since a

white man's eyes had first looked upon the great

waterfall. In addition to these facilities they were

encouraged to stupendus feats by the never-ending

demand made upon the power resources of the United

States by the constantly increasing industrial develop-

ment. Their coming marked the opening of the electri-

cal era, which has so distinguished Niagara, while the

work they have done denotes how eminently qualified

were these men for the task they voluntarily selected to

perform. Their accomplishments in the field of power de-

velopment form a great portion of the very modern history

of Niagara. When the National Electric Light associa-

tion met in annual convention at Niagara Falls in August,

i8Sq, this history was unwritten, and the first sod of the

great work was unturned. All was then prophecy and

courteous officials glad to extend them greeting, and

welcome them to the Power City. It is probable that the

greatest interest will center in the power stations of the

Niagara Falls Power company and of the Niagara Falls

Hydraulic Power & Manufacturing company. The pic-

ture on this page presents a bird's-eye view of the

Niagara Falls Power company's lands. The photograph

from which the illustration is reproduced was taken at an

elevation of 160 feet. It shows the power house, wheel-

pit extension, and the factories along the shore of the

river in the distance. The inlet canal is also prominent.

On page 326 is represented a bird's-eye view of the

Niagara Falls Hydraulic Power & Manufacturing com-

pany's property up to date, showing the new aluminum

works and all other points of interest in that locality.

It is in the station of the Niagara Falls Power com-

pany that the three Westinghouse 5,000 horse power gen-

erators are in operation, and it is here that the wheel-pit
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is being extended to provide room for seven additional

turbines to operate seven additional dynamos. It is

also from this station that 1,000 horse power is being

transmitted to Buffalo, and a visit to the transformer

house adjoining the power station will be of interest. Of

the remainder of the power at present generated in this

great station the Pittsburg Reduction company gets

3,050 horse power; the Carborundum company, 1,000

horse power; the Acetylene Light, Heat & Power com-

pany, 1,075 horse power; the Buffalo and Niagara Falls

Electric Light & Power company, 500 horse power for

local lighting; the Niagara Electro-chemical company,

400 horse power; the Buffalo & Niagara Falls Electric

Railway company, 250 horse power; the Niagara Falls &
Suspension Bridge Street Railway company, 250' horse

power; the Walton Ferguson Chemical Construction

company, 500 horsepower; the Hygeia Ice company 40

horse power, while the Matbieson Alkali company and

the Albright & Wilson company, limited, will soon be

ready to have the current turned into their factories.

From this it will be seen that the resources of the pres-

ent installation are pretty well exhausted, and that there

is every incentive to enforce the early completion of the

power house and wheel-pit extensions in order that more

power may be obtained. Buffalo has already contracted

for several thousand horse power in addition to what it

Falls in 1889 that they amended their constitution so as

to make the application and study of electricity for

light, heat and power the object of their existence. This

was done by the addition of the word "heat," and the

writer well recalls how some of the members felt that

such application would be a little out of their field.

Those were hopeful days, and the possibilities of de-

velopment on all sides at Niagara seemed to fill all

present at the convention with enthusiasm and a general

feeling that they were entering a new era. How that

era has developed the members of the National Electric

Light association well know, but while at Niagara tbey

will see much that will impress them with the conviction

that no industry has made greater progress within such

a short time. In this condition there is much that is

very gratifying.

A visit to and an inspection of the power station of the

Niagara Falis Hydraulic Power & Manufacturing com-

pany, controlled by Messrs. Schoellkopfs, will reveal to

the visitor an entirely different method of developing

Niagara power than that found in the station of the

Niagara Falls Power company. This power house is

located at the water's edge, and is reached by means of

an elevator in the Cliff Paper company's plant. In this

station are installed four turbines made by the James

Leffel company of Springfield, Ohio, three of which

tomers, 100 horse power-—making in all 5,205 horse

\

power. Frank G. Lott is the electrical superintendent

and Wallace C. Johnson the engineer of the Niagara

Falls Hydraulic Power & Manufacturing company, and

they will be pleased to afford every facility to members
of the National Electric Light association for inspecting

all parts of the power installation.

The operation of the trolley lines by power generated

in the great power stations will no doubt prove of interest

to all. All the lines of the Niagara Falls & Suspen-

sion Bridge Railway company and the Buffalo & Niagara

Falls electric line are operated by power furnished by

the Niagara Falls Power company, while the "gorge

road" and the Lewiston & Youngstown road are supplied

with power by the Niagara Falls Hydraulic Power &
Manufacturing company. A trip over the "gorge road"

will convince all that electricity has been and is a great

incentive to wondrous undertakings.

In the main station of the Buffalo and Niagara Falls

Electric Light & Power company's plant, located almost

directly opposite the Niagara Falls Power company's

power house, the members of the National Electric

Light association will find a model station. Frank

G. Lott is the manager, and he extends a cordial invita-

tion to all to visit the plant. The power for the opera-

tion of the station is supplied by the Niagara Falls Power
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is now receiving, and the Niagara Falls Power company

is doing the best it can to give the Buffalo industries all

they want at an early date.

The fact of the transmission of Niagara power to Buf-

falo and the heating of the power station of the Niagara

Falls Power company by electricity shouldprove incidents

of no little importance to the members of the National

Electric Light association, for the; reason that when they

met at the Falls in convention on August 6, 1SS9, they

were addressed by the Hon. W. Caryl Ely, who, in the

course of his remarks, prophesied that the time was com-

ing when the falls of various streams would be "har-

nessed" and the power transmitted to near-by cities and

towns. At that time the development of water powers

was not so general as it is to-day, and Mr. Ely's hopeful

remarks were applauded as the advance herald of the

good times coming. He also predicted that in years to

come Niagara energy would be sent out in great train-

loads in storage batteries, and his hearers listened with

rapt attention and in imagination pictured the rails of

the great roads busy with this freight. The station of

the Niagara Falls Power company is the largest building

in the world heated electrically, and for all the National

Electric Light association comes to the Falls at a time of

year when artificial heat is hardly necessary for com-

fort, the members should find in the electrical heating

of this handsome building one of the most encouraging

features of the progress of their profession, for it was

while in convention in the old Park Theater at Niagara

operate six generators, the power product of which is

used by the Pittsburg Reduction company, while the

fourth Leffel turbine operates two generators which

supply power for the operation of the Niagara Falls &
Lewiston railway and also the Lewiston & Youngstown

railway. It is in this station that aluminum cables are

used to conduct the power up to the aluminum works sit-

uated on the high bank above. Twocablesare used, each

cable having 250 strands, and they have been found very

efficient. In this station also is to be seen the application

of a second generator as a ' 'booster, " used in supplying the

Lewiston & Youngstown railroad with power, the trans-

mission being about 15 miles. While at the foot of the

elevator it may be well to take a look into the Cliff Paper

company's electric station. This company was the first

to apply electricity to papermaking, and it has two gen-

erators direct-connected to a turbine made by the James

Leffel & Company. The motors are in the mill at the top

of the high bank. The electric power of the Niagara Falls

Hydraulic Power 8c Manufacturing company is disposed

of as follows: Pittsburg Reduction company, 3,500 horse

power; Niagara Falls & Lewiston railroad, 500 horse

power; Cliff Paper company, 300 horse power;Lewiston

& Youngstown railroad, 200 horse power; Buffalo &
Niagara Falls Electric Light & Power company, 350

horse power; Niagara Falls Brewing company, 150 horse

power; Rodwell Manufacturing company, 75 horsepower;

Francis Flook & Eye company, 15 horse power; Kelly

& McBoan company, 15 horse power; other small cus-

company, and is applied through 300 horse power motors.

One of the things that must impress all electri-

cians is the growth Niagara Falls has made as a chemi-

cal center. It would seem that the prediction made

years ago, that the chemical industries would gather

about the place of cheap electrical power, is about to be

fulfilled. In the new factories at Niagara Falls that are

open to inspection will be found much that is instructive

and entertaining. The furnaces of the Carborundum

company stand unequaled as power consumers, and

their product has attained a world-wide reputation. In

the plant of the Acetylene Light, Heat & Power company
furnaces of different style but equally interesting will be

found, while the new factories in course of erection are but

an intimation of more to come. In the extensions of both

power plants now under way will be found ample assur-

ance that the development of Niagara power has passed

the experimental stages, and that the men who have in-

vested in the projects are well satisfied with their invest-

ments. This one fact speaks worlds for the future of

Niagara as a power center, and should as many years

again elapse before the National Electric Light associa-

tion selects Niagara Falls as a convention place, it is

highly probable that progress as well defined as that

found to-day will be there to entertain and interest them.

It is significant of Niagara's growth that during the

period of time Niagara has made this notable advance-

ment the financial world has several times been almost

on the verge of panic, but despite this Niagara has
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forged steadily ahead. With a general return of pros,

perity to the industrial world, it is hard to predict what

would be Niagara's growth within the next decade. It

is altogether likely, however, that men of the electrical

science will always find much that is new at Niagara

Falls.

In the retention of many broad acres of land by the

Niagara Falls Power company, and in the building of

the industrial suburb of Echota, members of the National

Electric Light association will find displayed the wisdom

of the men who are back of the greatest power develop-

ment the world knows of. Many thousands of dollars

have been expended in improvements outside of the

field of power development, so that the locality might be

well representative of the project which has attracted so

much attention. Over on the Canadian side in Queen

Victoria Free Park will be found the point where a start

has been made in developing power on that side of the

river. It has been pointed out that the method of de-

velopment would be very similar to that employed on

the New York state side, but the spot will be well worth

remembering, for in time another great power-producing

plant will be installed there, thus adding to Niagara's

reputation for immensity in power matters.

An inspection of the several installations referred to

will be found replete with pleasure, while glimpses of

the natural beauty of the locality of the Falls will add

materially to the delights of the Niagara convention,

making it memorable to all.

President Nicholls' Administration.

It has been a great many years since the National

Electric Light association has had such an energetic

president as the occupant of the office at this time, and

it is but fitting in the closing days of his administration

to call attention to the excellent character of the work he

has done and the value of the service he has contributed

to the association. President Nicholls has probably

given more of his time, and has made greater sacrifices of

personal comfort and private interests in doing so, than

any former occupant of that position. There were

many disadvantages to be overcome in his case, which did

FREDERIC NICHOLLS, PRESIDENT NATIONAL ELECTRIC
LIGHT ASSOCIATION.

not generally obtain. The question of residence, for in-

stance, was one of considerable importance in this case,

but it must be said to President Nicholls' credit that had

he been a resident of New York he could not have given

closer attention to the discharge of the duties of his

office than he did, hampered as he was by having the

. headquarters at a considerable distance from his home.

The numerous topics that have occupied the attention

of the organization and the fraternity since the last

meeting of the association are too well known to require

enumeration here. It is enough to say that those affect-

ing the interest of central station men have received the

careful attention of President Nicholls. It has been

said that his administration would be remembered as the

one in which the president as an official took an active

part in the events of the day. While the inference

naturally drawn from this may not be exactly fair to

those who have occupied the office before, it is true, how-

ever, in so far as it relates to public and official expres-

sion of opinion upon matters under consideration.

WESTERN ELECTRICIAN.

President Nicholls may in later days be credited for

having introduced the custom of addressing messages

ad interim to members of the association upon subjects

under consideration. It must be admitted, too, that

this practice has its advantages, not the least of which is

to keep alive interest in the organization and its work

between meetings.

Frank G. Lott.

One of the men whom the members of the National

Electric Light association will meet at Niagara Falls is

Frank G. Lott, whose picture is herewith presented.

Although Mr. Lott is only 34 years old, he occupies the

responsible position of manager of the Buffalo & Niagara

Falls Electric Light & Power company, and also super-

intendent of the electrical department of the Niagara

Falls Hydraulic Power & Manufacturing company. He
has his office in the International Hotel, where the con-

vention meets. Mr. Lott began his electrical career

with the old Fuller Wood Manufacturing company in

188 1. He has installed electrical plants in England and

Sweden for the American Manufacturing company,

which is now out of business. Later he was engineer of

the Buffalo Cyclorama company in London, Eng., for

four years. In 1895 he located at Niagara Falls and

engaged with the Niagara Falls Hydraulic Power &
Manufacturing company, and in October, 1896, when
the Buffalo & Niagara Falls Electric Light & Power

company and the Niagara Falls Hydraulic Power &
Manufacturing company came to a business understand-

ing, Mr. Lott was made manager of the first named
company. Since taking charge of the station he has

brought it up to the modern standard, and to-day it is

quite a model in its way.

National Electric Light Association.

This year's convention of the National Electric Light

association is the twentieth meeting of that body. The

organization has grown in membership; its influence

has been greatly extended, and it is now in better condi-

tion to do the work for which it was organized than ever

before. At this year's meeting there will be a departure

from the custom that has heretofore prevailed. There

will be no general exhibition of apparatus, although

there will be many excellent and highly interesting dis-

plays made by individual members and companies in the

hotels. There will, however, be the usual representa-

tion of manufacturing and supply companies, and there

is no fear that the attendance will suffer. In fact, it is

believed that the many attractions for electrical men at

the Falls will bring together the largest number of

central station managers that have ever attended a con-

vention of this association, and where the central station

man is found the manufacturer and dealer in supplies

may be expected to be represented.

The programme for the meeting was published in the

Western Electrician, May 29th, but it may not be

amiss to call attention to some of the features of special

merit. Among the papers to be read before the con-

vention are the following:

"Standardizing Prices for Incandescent Light and
Power," by J. B. Cahoon.

"Municipal Lighting," by W. Worth Bean.
"Correct Method of Charging for Product," by C. L.

Edgar.
"The Niagara Power Transmission Line," by J. G.

White.
"Profitable Extensions of Electrical Supply Stations,"

by Arthur Wright.
"The Induction Factor, a New Basis of Dynamo Cal-

culation and Classification," by Prof. Charles A. Carus-
Wilson.
"Recent Progress in Arc Lighting," by Prof. Elihu

Thomson.
"The Daylight Work of Central Stations," by T. C.

Martin.
"Niagara Power," by L. B. Stillwell.

"Polyphase Motors," by B. F. Lamme.
"Frequency Trnnsformation," by Lieut. F. Jarvis

Patten.
"Rotaries for Transforming Alternating into Direct

Current," by C. F. Scott.

A glance over this list of papers and the names of their

authors is alone sufficient to convince anyone familiar

with electrical matters that the meeting should be one

of the best in the history of the association. In addition

to these contributions arrangements have been made for

the general discussion of several subjects of pressing

importance at this time. According to the programme

there are also several reports of committees to be pre-

sented at the opening session, which should interest

central station men. One of these is upon ' 'Standard Can-

dle-Power of Incandescent Lamps," by Dr. Louis Bell;
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another on "Data," by H. M. Swetland, and third on
"Rules for Safe Wiring," by William Brophy. All of

these are subjects of the first importance and the reports

should receive careful attention.

It is scarcely necessary to dwell upon the social fea-

tures and the provision that has been made for the en-

tertainment of members and visitors. There are so

many points of interest about the Falls that the only

trouble will be that many will find it impossible to visit

them in the limited time at their command. Special rates

have been secured for members who desire to visit the

principal points of interest, and no doubt many will

avail themselves of the opportunity afforded by the asso-

ciation's excursion.

Convention Announcements.
Association headquarters have been established at the

International Hotel and the convention hall will be in

the same building.

The Keystone Electrical Instrument company of
Philadelphia has selected Parlor E, Cataract House,
Niagara Falls, for its convention headquarters, and will

FRANK G. LOTT.

have representatives present to explain the merits of its

instruments and entertain its friends and patrons in its

usual thorough manner.

Samuel Insull, president, and Louis A. Ferguson, gen-

eral superintendent of the Chicago Edison company,
will represent that company at the Niagara meeting.

The Western Electrician will be represented at the

convention' by W. A. Kreidler, W. Forman Collins and
F. L. Perry of Chicago and W. F. Osborne of New
York. The headquarters will be at the International

Hotel.

Like many other concerns this year, the Interior Con-
duit & Insulation company of New York will depend
upon personal solicitation, and for this reason it will

have its usual corps of representatives at the convention
at Niagara Falls. The company does not expect to

make an exhibit, as its product is so well known that it

considers it would not be necessary.

General Manager Gordon J.
Scott of the Scott & Jan-

ney Electric & Manufacturing company of Philadelphia

regrets his inability to be present at the convention, be-

cause of pressing business which will keep him at home.
His company is preparing a vigorous defense in suits re-

cently brought by the General Electric, Westinghouse
and other companies for alleged infringement of patents.

Many members of the National Electric Light associ-

tion no doubt will be interested in learning the extent of

the arrangements that have been made for the forth-

coming meeting of the American Street Railway associa-

tion at the Falls. A visit to the old armory, which is

now being remodeled into a convention hall and exhibi-

tion building, will give them some idea of the character

and scope of the meeting. Intending exhibitors might
take occasion to select desirable localities for exhibition

purposes.

Henry L. Doherty, general manager of the Madison
Gas & Electric company of Madison, Wis., will repre-

sent his company at the Niagara meeting. This will be
Mr. Doherty's first appearance at a convention of the

National Electric Light association, but not by any
means his first experience in assemblies of a similar

character. He has been prominently identified with sev-

eral gas organizations, and of late has contributed

largely to the success of the Northwestern Electrical

association, of which he is a valued member. His efforts

have been specially directed toward the opposition of

the idea of municipal ownership, and he will doubtless

be able to give the Eastern members a good account of

the work that is being conducted throughout the West
in this department, particularly by the Northwestern
association.
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Electrical Equipment of a Model Com-
mercial Building.

Advancement in the application of electricity has

made possible many architectural triumphs and added

greatly to the comfort and convenience of the great

modern commercial buildiDgs in the large cities of the

country. A practical demonstration of what can be

done to-day, when the architect and electrical engineer

co-operate, is afforded in the electrical equipment of

the Silversmiths' building, recently erected in Chicago.

This structure is located in the heart of the down-town

FIG. I. ELECTRICAL EQUIPMENT OF A MODEL COMMER-
CIAL BUILDING. EXTERIOR VIEW OF SILVER-

SMITHS' BUILDING.

business center of the city, on Wabash avenue near

Madison street, which may be said to be one of the

busiest retail districts of the world. It is divided into

offices, salesrooms and light manufacturing establish-

ments, but the casual visitor would undoubtedly class it

among the most exclusive office buildings of Chicago.

This impression is certainly warranted by appearances,

for in construction, appointment, service and main-

tenance it ranks among the best buildings in the city. As

the name indicates, it is the home of the leading silver-

smiths of Chicago. The Silversmiths' Building company,

which owns the property, includes Edward Holbrook

and George H. Robinson, president and vice-president

of the Gorham Manufacturing company of New York,

and BeDJamin Allen and Otto Young of Chicago.

It may be said that such a building in the location

selected for such purposes as the Silversmiths' is em-

ployed would not be among the possibilities a few years

ago, and to-day the conditions that make it possible are

obtained only through the improvements and refinements

that have been gradually introduced aDd developed in

construction and electrical engineering. The prob-

lem that confronted the owners of the property at

the start was the determination of what would be

the most practicable and economical method of sup-

plying power for the building service and for the

use of tenants. The architects and engineers of course

pointed out that electric motors could be installed

throughout the building wherever power was re-

quired by tenants, and that electricity could be util-

ized in the operation of the elevators, house pump,

ejectors and ventilating system, if desired. Of course it

was desired to light the building by electricity, and this

left but one service to be otherwise performed, that of

heating. It was proposed to obviate the necessity of

installing a generating plant and large steam plant by

placing all the electric service upon the central-station

system of the Chicago Edison company, and burning

natural gas under the boilers of the heating plant. This

arrangement, it was pointed out, would reduce the labor

item to a minimum, greatly lessen the investment for

equipment and would ensure the company that its run-

ning expenses would not exceed a certain figure esti-

mated by the companies furnishing the service. All of

these considerations entered into the final disposition of

the question, no doubt, but the feature that commended

itself particularly to the owners was the absence of a

power generating plant in the building, thus obviating the

handling of coal and ashes and doing away with smoke,

dirt and noise in all parts of the building.

The building is a modern steel structure with a terra

cotta front, 10 stories high, having an elevation of 148

feet from the sidewalk. It has a frontage of So feet on

Wabash avenue and extends back 160 feet. An excel-

lent exterior view is presented in Fig. 1, from which

some idea of its imposing appearance may be gained.

The ground floor is occupied by stores, and the en-

trance to the upper floors is at the north end, near Madi-

son street. An indication of the character of the build-

ing is found in the artistic lighting fixtures, the orna-

mental hardware and the general surroundings that at-

tract the visitor's notice on every floor. A picture of

one of the electrical fixtures at the main entrance is

given in F"ig. 2. The favorable impression created upon

entering is confirmed by an inspection of the upper por-

tion of the building. The fifth, sixth and seventh

floors are occupied principally by the salesrooms of Ben-

jamin Allen & Co., the Gorham Manufacturing company

FIG. 2. ELECTRICAL EQUIPMENT OF A MODEL COMMER-
CIAL BUILDING.—LIGHTING FIXTURE IN MAIN

ENTRANCE.

and F. A. Hardy. A view of the Gorham company's

headquarters is presented in Fig. 3, and this may be

taken as typical of the class of establishments that is

located here. It may be well to note that on each of

these floors, in connection with the establishments men-

tioned, there are workshops in which power is employed.

These, of course, are separated from the salesrooms and

offices, and visitors see no indication of their presence.

The absence of noise, smoke, dirt and disagreeable odors

generally attending moving machinery is indeed striking

and cannot fail to impress anyone familiar with the char-

acter of the many and varied enterprises that are con-

ducted in this building. The use of electric motors has

done more than anything else to make this possible, and,

in fact, to enable the owners to erect a building of this

character in the heart of Chicago. Such a combination

of interests as is effected in this building would of

course be out of the question if a steam plant, shafting

and belting were necessary for supplying power.

Probably the most interesting feature of the electrical

equipment is the elevator service. As originally de-

signed, the plans called for hydraulic elevators, but many
considerations influenced the owners in abandoning this

idea and substituting electric elevators. This was con-

sidered an important victory for the latter, as the matter

was carefully investigated in all its bearings and finally

resolved itself into a question of cost of operation. This

was met by the Chicago Edison company, which demon-

strated to the satisfaction of the owners of the building

the economy, adaptability and efficiency of electric ele-

vators for the requirements of this service. Many
other questions had to be solved, one of which was the

meihod of operating the house pump and ejectors in the

basement. In this, as in all other points, the advan-

tages of electricity were demonstrated, and it was ac-

cordingly determined to drive this machinery by electric

motors. This gave the central station a complete vic-

tory, and the engineers of the Chicago Edison company

proceeded to take advantage of the opportunity and,

with the co-operation of the architects and owners, install

a model equipment for a modern commercial building.

The result accomplished is eminently satisfactory. The
data here presented are taken from the records of the

actual performances of the plant, and as the figures can

be verified for comparison with the records of other

plants constructed for similar service, they should prove

valuable and interesting to those who are studying the

problem of the relative merits of central-station service

and isolated plants.

The building is wired for 2,000 incandescent lights.

1G4 of which are distributed through the halls, base-

ment, closets, etc., and the remainder are on the ten-

ants' meters. Simplex wire is used throughout. The
average cost per month of all the lights for the halls, etc.,

is $40.

The average power for operating the house pump and

driving the air compressors for ejectors is 286,000 watt-

hours per month, which is less than i}4 horse power for

10 hours per day, counting 26 days each month. The
cost of the current for this work is $12 per month.

The elevator equipment comprises three machines for

passenger service and one for freight. The former are,

of course, conveniently arranged near the main entrance

to the building, on Wabash avenue, and the latter is in

the rear. They were furnished by the Crane Elevator

company, and are operated by 25 horse power motors,

especially designed for this service by the Gibbs Elec-

tric company of Milwaukee, and adopted by the Crane

company as the standard equipment for its electric elevat-

ors. The freight elevator motor is of the same general de-

sign as that of the passenger elevator, with some modifi-

cations for the special requirements of this service. The
passenger elevators are geared to operate at a speed of 250

to 333 feet per minute, and the maximum load provided

for on each car is 2,500 pounds. The freight elevator is

built for carrying 5,000 pounds, at a speed of 100 feet

per minute. All the elevators are over-counterbalanced

for the average load, that for the passenger elevators

being estimated at 900 pounds. The passenger eleva"

tors are operated on schedule, one making 275 trips per

day, the other two making 225 trips each. A record of

the performance of the freight elevator shows that it

averages 100 trips daily. The average consumption of

power by the passenger elevators is 600,000 watt-hours

per month for each elevator. This is practically an av-

erage of three horse power, 10 hours per day, counting 26

FIG. 3 ELECTRICAL EQUIPMENT OF A MODEL COMMER-
CIAL BUILDING.—VIEW OF. GORHAM COMPANY'S

SALESROOM.

days per month for operation. The average consumption

of power by the freight elevator is 277,000 watt hours per

month, which is practically an average of i\$ horse

power for 10 hours per day and 26 days per month.

The cost of operating these four elevators since the

building was completed will average $90 per month.

The report of the architects on the test of these elevators

shows an efficiency of 51 per cent.

In the general service plant for the building may be

included the elevator equipments, the house pump and

the ejectors, all of which are electrically operated, and

the heating plant, the principal feature of which is that

natural gas is used instead of coal. All of these ar-e
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represented in the accompanying illustrations, Fig. 4
showing the passenger elevator equipments in the front

basement, Fig. 5 the freight elevator equipment in the

rear of the building and the bouse pump operated by a

three horse power Crocker-Wheeler motor, Fig. 6 the

two Shone ejectors, each driven by a one horse power
Crocker-Wheeler motor, and Fig. 7 the steam plant.

The house pump is a Blake triplex machine having a

capacity of 1,400 gallons and being automatically con-

trolled by means of a Whittingham switch which is

governed by a float in the tank after the usual method. In

somewhat similar manner the government of the eject-

ors is effected. The basement is below the city drain-

age, and, as is customary in such cases provision was

made for forcing the sewage into the city sewers. Two
large receptacles, each having a capacity of 50 gallons

per minute were constructed. Into these the sewage is

drained. When they are filled an air check opens a

valve and the Whittingham switches automatically close,

thus starting the motors which drive the ejectors, and

the sewage is forced into the city sewers. This arrange-

ment is of course admirably adapted for the service and

has proved both economical and reliable.

Distinguished from what may be termed the public

service, or that which pertains to the entire building, are

the individual power equipments which are maintained
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noise, dirt and other disagreeable features that are usu-
ally found in steam power plants.

It is in the boiler room, however, that this feature

is particularly noticeable. In point of cleanliness and
freedom from noise and obnoxious odors it compares
favorably with any part of the building. It maybe said,

in addition to these advantages, that this steam plant in

efficiency, economy and reliability ranks among the very

best examples of modern practice in Chicago. The
building contains 125,000 square feet of heating sur-

face. The overhead low-pressure system is employed,
the maximum pressure being two pounds. During the

extreme cold weather of last winter no trouble what-
ever was experienced in heating the building by this

system, and this was accepted by the owners as a satis-

factory test of the efficiency of

the plant.

It will be readily understood

that the item of labor in a build-

ing of this kind is reduced to a

minimum. Only two men are

employed to look after the steam

plant, elevator equi p m e n t s,

power machinery of all kinds, be-

side the lighting of the building,

and to make such improvements

3 29

meration. Mr. Burnham and bis engineers believe that
they have demonstrated the practicability of the plan they
advocated, and the Chicago Edison company is gratified

with the expressions of approval from all who are inter-

ested in the undertaking. Central station managers will

find in this case an excellent indication of the possibilities

in this field, and by a closer examination owners of large

buildings may learn that economy and convenience are
best secured by electrical service where conditions are
favorable.

Historical Brush Apparatus at Niagara
Falls and Vicinity.

The Brush Electric company has a large amount of

electric lighting apparatus in the vicinity of Niagara

ELECTRICAL EQUIPMENT OF A MODEL COMMERCIAL BUILDING.—PASSENGER ELEVATOR EQUIPMENT.

Falls, which will

undoubtedly be of

interest to visitors

to the convention.

The Brush Elec-

tric Light & Power

company of Niag-

ara Falls was one

of the first electric

light compan i es

organized in the

country. It se-

cured water power

from the company

that owned the
canal. The prop-

erty of the old Ni-

agara Falls Brush

company was pur-

chased a few years

since by the Buf-

falo and Niagara

Falls Electric
Light & Power
company. A new
station waserected

and operated for the tenants themselves. For instance,

on the fifth floor is a small printing office conducted by

Benjamin Allen & Co. as a department of their

large establishment. In this plant a ihree horse power
Eddy motor is used to drive printing presses, as shown
in the cut, Fig. S. On the floor above, the electroplat-

ing works of C. A. Allen are located in the rear of the

Gorham Manufacturing company's salesrooms and
offices. Here three motors are installed, one five and

one three horse power Gibbs motors and one two horse

power Eddy machine. A view of this establishment is

presented in Fig. 9. Probably the most interesting

workshop in the building is that of F. A. Hardy, the

optician. The salesrooms and offices in the front are elab-

orately fitted up, and the rear is occupied by a work-

shop, a corner of which is shown in Fig. 10. A 12

kilowatt bipolar Edison motor furnishes power for oper-

ating grinding and polishing machines. Here as else-

where throughout the building there is an absence of

and changes as may be demanded from time to time.

The architects for the building were D. K. Burnham
& Co. of Chicago. The plans and specifications for the

lighting and power service, the heating and ventilating

systems and the construction and operation of the eleva-

tors were prepared by Charles M. Wilkes, the mechani-

cal engineer of that firm, and the installation of the

apparatus mentioned was under his personal supervision.

Mr. Wilkes is very much pleased with the economical

performance of the electric elevators in this plant and

with the showing made by other parts of the system.

In conclusion it may be said that the experience thus

far had with the equipment of the Silversmiths' build-

ing is eminently satisfactory to the owners and tenants,

and the former consider that they have been justified by

the performance of the plant in taking this radical step

in modern practice. Those familiar with the develop-

ments in modern construction and equipment will realize

the advantages this plan possesses without further enu-

very near the large power house of the Niagara Falls

Power company, from which current was secured to

run the motors which operate the dynamos in the local

plant. In this new electric light station may be found

four 100 light 2,000 candle power Brush arc dynamos,

belt driven from motors. The Brush Electric Light

company of Rochester, New York, has one of the largest

arc lighting stations in the country. These Rochester

and Niagara Falls companies were among the first com-
panies in the world to operate electric lighting machinery

by water power. The Buffalo General Electric company
has a total capacity in its large station of about 3.000

arc lights. This station is located on Elk street. About

one-half of these lights are run from 65 light Brush arc

dynamos. The balance of them are run from the new
large Brush arc dynamos of 125 lights capacity. There

are n of these large Brush arc dynamos. At Lockport,

New York, there is a large amount of Brush apparatus

-

run by water power.
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Economy in Electrical Cooking.

By J. E. Woodbridge.

It has often been stated, and with truth, that heating

by electricity is sure to be very expensive as compared

with heat from gas or coal, wherever the electrical

power has to be generated from the latter or from any

source of power comparable in expense with gas or coal,

for the following reason: The steam boiler and engine

are a very inefficient pair of machines, and as a rule

FIG. 5. ELECTRICAL EQUIPMENT OF A MODEL COMMER-
CIAL BUILDING.—BLAKE TRIPLEX HOUSE PUMP DRIVEN

BY CROCKER-WHEELER MOTOR AND FREIGHT
ELEVATOR EQUIPMENT.

only change from five to 15 per cent, of the energy of

the fuel to mechanical energy. Provided then that

there is no further loss whatever in the dynamo and

line, there would only be available from the electrical

heater from five to 15 per cent, of the heat which the

coal used would have given if burned in a stove in the

place of the heater.

The calculation of the cost of heat from gas and from

electricity shows the difference that might be expected

to arise from this cause. Heat from ordinary illuminat-

ing gas, giving 500 British thermal units per cubic foot

and sold at Si. 25 per thousand feet, costs §2. 50 per mil-

lion British thermal units. Heat from electrical power

at 12^4 cents per kilowatt hour costs $36.75 per million

British thermal units.

This difference in cost would prevent entirely the use

of electricity for heating if there were not other circum-

stances to offset it in certain cases. One of these cases

FIG. 7. ELECTRICAL EQUIPMENT OF A MODEL COMMER-
CIAL BUILDING.-—STEAM HEATING PLANT (NATURAL

GAS BURNING UNDER BOILERS).

is electrical cooking, and the mitigating circumstance

in this case is the enormous waste of heat in the ordi-

nary cooking stove or range. The average kitchen coal

stove burns 30 to 50 pounds of coal per day, sufficient to

evaporate in a boiler 300 to 500 pounds of water into

steam, or to raise i.Soo to 3,000 pounds of water from a

temperature of 50 degrees Fahrenheit to the boiling

point. With the consumption of all this energy it cooks

or heats up, if no water back is used, about 25 to 100

pounds of food and water per day. It is probably a

moderate estimate to consider that 95 per cent, of the

heat generated goes up the chimney or is radiated

directly from the stove to the room. Of the other five

per cent, that finds its way to the cooking utensils, a

large partis wasted by radiation from their exterior sur-

faces to the air of the room and by unnecessary boiling.

Where a water back is attached to the stove it absorbs

considerable heat, which is largely wasted by radiation

from the hot-water tank and partly utilized in the hot

water drawn therefrom.

In the case of the gas range the waste is somewhat

less, as is shown by the fact that a gas range is cooler to

cook by than a coal range and that a gas range wastes no

heat up the chimney. However, from the very nature

of the process the waste of heat can never be reduced

very far. because of the method of the heat transfer-

ence. In the great majority of utensils the heat is

externally generated and transmitted to the surface of

the utensil by currents of heated air rising around

that surface. The portion of such heat absorbed is

bound to be small compared with that carried off by

the air. How great this waste is ordinarily, is shown

by the surprisingly small fuel consumption of utensils

whatever is made to check it. But, as already stated,

with self-contained electrical pots, kettles, pans, and

ovens, the radiation can be greatly reduced by the use

of coverings of non-conducting materials.

This, obviously, can not be so well done if the heat is

generated in a stove-like arrangement, on which the re-

ceptacles to be heated are placed; so that where econ-

omy is an object, which will be most generally the case,

each utensil should be made self-contained with its own
stove in its bottom. This arrangement would also tend

to prevent waste through the carelessness of servants.

If the radiation and thermal capacity of the utensil

could be reduced to zero, two quarts of water would re-

quire, to raise it from 45 degrees Fahrenheit to the boil-

ing point, one-quarter of one kilowatt hour. Under the

best obtainable practical conditions, the energy required

would be probably at least 300 watt hours. But once

heated the amount of energy needed to keep it so de-

pends entirely on the nature of the utensil.

Some simple experiments were undertaken by the

writer to determine the radiation of an average utensil,

five inches in diameter and seven inches high, under

FIG. 6. ELECTRICAL EQUIPMENT OF A MODEL COMMERCIAL BUILDING.—SHONE EJECTORS DRIVEN BY CROCKER-
WHEELER MOTORS.

made to minimize it, as, for example, the Atkinson oil

ovens.

With electrical cooking, however, the case is quite

different. Here there is no combustion, no necessity of

heating the external air, or even of applying the heat on

the external surface. An electrically heated utensil can,

therefore, have its surface lagged or covered with any

heat insulator as deep as is desirable, and all the heat

can be generated inside this lagging and thereby kept

just where it is wanted.

Heat supplied for cooking may be considered to be

utilized for two distinct purposes. First, raising the

temperature of the water or the materials to be cooked

to the proper cooking temperature, and, second, keeping

it there. No improvement in devices can of course

reduce the amount of heat necessary for the first opera-

tion, but the amount used in the second and chief opera-

tion can be greatly reduced from present practice. All

that is required to maintain a kettle at the boiling tem-

perature is to supply to it the heat which it radiates at

that temperature. To be sure, it is customary with the

present wasteful methods to evaporate steam at quite a

rapid rate from kettles kept at the boiling point, but that

is entirely unnecessary. The temperature is no higher for

so doing, and the cooking is done no more rapidly than

when just sufficient heat is supplied to offset the radia-

tion. This radiation, with utensils as constructed for

ordinary stoves, is, of course, very high. No attempt

various conditions. When uncovered, with the atmos-

pheric temperature 70 degrees, about 150 watts was re-

quired to keep the internal temperature at the boiling

point. When completely covered with a wrapping of

hair felt one inch in thickness, the energy required fell

to 25 watts approximately. This simple expedient thus

effected a saving of over So per cent. While with water

heating utensils a large part of the heat used is stored up

in the water, to which this saving does not apply; in the

case of ovens the saving would apply to the whole heat

supplied, since the contents of an oven has a very small

thermal capacity, so that virtually all the heat supplied

is spent in radiation.

At the rate found in these experiments a cubical oven

iS inches on each edge would radiate at a boiling tem-

perature 150 watts if covered, or goo watts uncovered.

Wherever hot water is supplied from a central heat-

ing plant, as in large fiats and apartment houses, this

advantage of reduced radiation possible with electrical

cooking will be particularly apparent, probably enough

so in many cases to offset the lower cost of other sources

of heat.

Wherever also economy is any object, electrical power

had better not be used for the heating of water. Some
separate source of heat should be installed for the sup-

ply of boiling hot water. Electrically derived heat may
then be used for the rest of the cooking with economy,

by having the utensils thoroughly covered, and by mak-
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ing the internal resistances sufficiently large to supply

a maximum of just enough heat to equal the radiation,

allowing none for waste. In that way a two-quart ket-

tle, for example, can be built to run with 25 or 30 watts,

while if intended to heat its contents with any degree of

promptness it would require a whole kilowatt; that rate

of power being necessary to heat two quarts of water in

15 minutes.

Since electrical cooking would supply a day load, it is

greatly to the interest of central station owners to develop

it, and a lower rate for power so used could profitably be

given. With a low rate and economical cooking appa-

ratus, in addition to the manifest neatness and con-

venience of this method, and the growing popularity of

everything electrical, cooking by electricity should have

quite a rapid growth.

There are evidences that the vital importance of the

culinary art is coming to be more and more widely

recognized, and that the crude rule of thumb methods of

the present are to be replaced by a comprehensive

science. When that time comes, the means for exact

measurement and delicate adjustment offered by elec-

tricity will be greatly valued.

Rules Governing the Width of Leather
Belting.

By J. J. Flather.

The problems in belting, although apparently simple,

are in reality so complicated, and so many considerations

are involved in their solution, that we are not surprised at

the multiplicity of varying rules and formula? by which

the power transmitted by a given belt may be obtained.

There are in general five principal considerations

which should obtain in determining the size of belt, viz.,

coefficient of friction, arc of contact, speed of belt,

strength of belt per square inch of section and durability.

Experimental work has usually been directed to deter-

mine the coefficient of friction, and it has been shown by

exhaustive tests that the coefficient of friction, 41
, of leather

behing on smooth cast-iron pulleys may vary from 12 per

cent, to 165 percent., depending upon so many factors

that it is impossible to so corelate them as to determine

accurately what the coefficient may be in any given case.

In general we may say that the value of the coefficient

depends upon the nature and condition of the leather, the

percentage of slip, temperature and humidity, and prob-

ably pressure. 1

The velocity of sliding, which influences the friction

more than any other factor, is directly proportional to the

belt speed, and may safely be estimated at one per cent, of

the speed per pulley, that is two per cent, for each pair of

pulleys. The maximum slip permissible with horizontal

belts is about 20 per cent. ; a greater slip than this is

liable to throw the belt off.

For the past 25 years the coefficient of Towne & Briggs, 2

viz., 42 per cent., has generally been accepted by en-

gineers, but this was deduced from the results of experi-

ments having a large slip (200 feet per minute), which

FIG. 8. ELECTRICAL EQUIPMENT OF A MODEL COMMER-
CIAL BUILDING.—EDDY MOTOR DRIVING PRINT-

ING PRESS.

gave the coefficient equal to 0.5S, so that the value

recommended is only 0.70 of that obtained by experi-

ment. Even with this allowance it is probable that the

value is somewhat higher than average practice would

warrant. With percentages of slip varying from 0.8 to

two per cent., Mr. Lewis finds the coefficient to vary from

0.25 to 1.38, the first value being obtained for a percent-

age of slip equal to 1.5, and the second for a slip of 1
. 7 per

cent. Two per cent, slip gave * = 0.45. Other experi-

1. See paper by Wilfred Lewis. Trans. A. S. M. E., vol. vii.,

P. 549-

2. See Journal of the Franklin Institute, February, 1S67.
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menters find that * varies from 0.12 to 0.5S, depending

principally upon the rate of slip. 1

Prof. Lanzas numerous tests made at the Massachu-

setts Institute of Technology indicate that 27 per cent.

is the most suitable value to use for a low rate of slip.

His results- were obtained on belts running about 1,500

feet per minute and with a slip of about three feet per

minute.

Regarding the strength of belting, as might be ex-

pected this is extremely variable. Kirkaldy's tests,

which cover a wide range, show the strength to vary

from 2,000 to 6,000 pounds per square inch of section. ;i

The various tests indicate that double belts are

superior to single both in respect to their greater uni-

formity and also a lesser liability to become crooked by
reason of uneven stretching, due, probably, to the

fact that the former are composed of two layers, which

tend to neutralize any local imperfections occurring in

either. It is evident that the strength of a belt cannot

be stronger than that of the joint. With cemented

joints the splice, if properly made, is not materially

weaker than the body of the belt; with riveted joints the

ultimate strength, as given by Towne, 4
is 1,750 pounds

per square inch and for laced belts 960 pounds.

Prof. Walter Flint of Maine State College finds that

metal belt fasteners may cause the joints to fail at from

one-fourth to one-half the strength of solid belt, and

that laced joints may rupture under a stress of 30 per

cent, to So per cent strength of solid belt.-''

Tn existing belt transmissions the stress per square

inch of section is extremely variable, ranging from 30 to

1,200 pounds per square inch. The reasons for this

are two-fold: First, a superior quality of leather will

permit a greater stress without undue trouble and ex-

pense in repairs; and secondly, some belts are calcu-

FIG. 9. ELECTRICAL EQUIPMENT OF A MODEL COMMER-
CIAL BUILDING.—CORNER OF ELECTROPLATING

ESTABLISHMENT.

lated to transmit a stress greatly in excess of that to

which they are actually subjected.

A feature often neglected in the ordinary formula?

is that of durability of the belts. F. W. Taylor,

in his "Notes on Belting," states6 that "the one

consideration which should have more weight than

all others in making up tables and rules for the use

and care of belting is how to secure the least possible

interruption to manufacture from this source."

In calculating the total expense of belting and the

manufacturing cost chargeable to this account, it has

been observed that by far the largest item is the time

lost on the machines while the belts are being relaced

and repaired; especially is this true in those establish-

ments where the running of a series of machines is de-

pendent one upon another, and the stoppage of one ma-

chine involves delays on others.

The results of Mr. Taylor's observations on belting,

covering a period of nine years, constitute a valuable

compendium on the subject and should be carefully

studied. Among many interesting conclusions we note

the following:

(a) The belt speed for maximum economy should be

from 4,000 to 4,500 feet per minute.

(b) Belts are more durable and work more satisfacto-

rily made narrow and thick rather than wide and thin.

(c) It is advisable to use double belts on pulleys 12

inches in diameter or larger and triple belts on pulleys

20 inches in diameter or larger.

(d) All belts should be cemented instead of laced or

fastened in any other way.

1. See Trans. A. S. M. E., vol. vii., p. 347.

2. Ibid.

3. See Kent's Tables; also American Machinist, November 14,

1895-

4. See Journal Franklin Institute, 1867.

5. See American Machinist, September 5, 1S95.

C. Trans. A. S. M. E., vol. xv., p. 212.
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(e) When a belt is spliced the tension used should be
ascertained by means of a spring balance connected to

belt clamps.

(f) The total life of belting, cost of maintenance and
repairs, and the interruption to manufacture caused by

belts are dependent upon the total load to which the

belts are subjected more than upon any other condition.

The other conditions are: Method of splicing, care in

properly greasing and keeping them clean and free from

machine oil, and the speed at which they run. This
latter has little effect under 2,500 feet per minute.

FIG. IO. ELECTRICAL EQUIPMENT OF A MODEL COMMER-
CIAL BUILDING.—EDISON BI-POLAR MOTOR FUR-

NISHING POWER IN OPTICAL WORKS.

(g) The total stretch of leather belting certainly ex-

ceeds six per cent, of its original length.

(h) Oak-tanned and fulled belts are superior in all re-

spects (except co- efficient of friction) to either the oak-

tanned not fulled, the serai-rawhide, or rawhide with

tanned face.

(i) If double leather belts are tightened while at rest

71 pounds per inch of width, and subjected to an ad-

ditional working load of 65 pounds per inch of width,

their tension-will fall in z% months so as to be, while

at rest, 33 pounds per inch width, or 106 pounds per

square inch section; their average tension during these

2% months being 46 pounds per inch width, or igo

pounds per square inch section; their average load dur-

ing these iYz months being in pounds per inch width,

or 358 pounds per square inch of section. These are

the conditions under which belts work when tightened

according to the ordinary rules.

(j) The most economical average total load for double

belting is 65 to73 pounds per inch of width; i. e., 200 to

225 pounds per square inch of section.

(k) A double belt having an arc of contact of 1S0 de-

grees will give an effective pull of 35 pounds per inch

width for an oak-tanned fulled belt, and 30 pounds for

other leather belts and six to seven-ply rubber belts; or

950 feet per minute of one inch wide oak-tanned and

fulled belt will transmit one horse power, and 1,100 feet

per minute of other leather belting and six to seven-ply

rubber.

(1) Belts should be cleaned and greased every five to

six months.

A glance at some of the existing belt formulae shows

that the older millwrights frequently allowed 550 feet

per minute for a single belt—only 25 per cent, of that

given in section (k), for ordinary belting.

The probable reason for the satisfactory running of

these belts has already been pointed out, viz., overrating

the capacity of the machine and estimating upon a horse

power three or four times greater than actually required.

Some of the more recent rules used by shopmen as-

sume that a single belt one inch wide will transmit one

horse power for every 800 to i, 100 feet per minute; Mr.

Taylor's rule, it will be noted, calls for a double belt of

the same width. .

While the conclusions arrived at by Mr. Taylor are

extremely valuable from an engineering as well as com-

mercial standpoint, the first cost of equipping a plant

under his rules would often prohibit the use of such heavy

belts; moreover, in many situations it is probable that

equally satisfactory results are obtained under stresses

twice as great as those given, especially in those cases

where the belt runs at moderate speed over a pair of ap-

proximately equal pulleys of large diameter, and is not

shifted from one pulley to another. On the other hand,

the conditions might be such as to call for certain belts

fully as wide if not wider than those given by Mr.

Taylor's rules.

Such a case might arise when running at a high belt

speed from a large to a very small pulley (or irice versa)

with the tight side of the belt on top; in this case the

centrifugal force would diminish the effective tension,
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the arc of contact would be lessened, and the adhesion

of the thick belt on the small pulley would not be as effect-

ive owing to imperfect contact, due both to air entrain-

ment and to a wrinkled belt produced by bending; all

of these would necessitate an increased width of belt.

Owing to these various causes it is impracticable to

determine a general formula which will be applicable in

all cases. We may, however, suggest limitations. As

someone has aptly remarked, a significant factor (which,

however, cannot enter algebraically into the equation),

is the judgment of the designer.

In the following discussion a formula is obtained

which, by proper choice of constants (to be selected for

any particular case when the data are known), will give a

suitable belt width, considering durability and expense

of operation, under those conditions which are liable to

arise in ordinary practice.

Assuming that the driving force P is equal to the dif-

ference in tension T, on the driving side of the belt and

T„ on the driven side, and noting that the driving force

must equal the friction between the surfaces, we ob-

tain T, — TV. = P= F.

The friction F depends upon the arc of contact, o, be-

tween the belt and pulley, the coefficient, *, and upon

the centrifugal force, F„, set up in the belt, due to its

velocity and weight; it is, however, independent of the

diameter of pulley. To determine the values of F, T,

and T„, it will be necessary to assume a given tension in

the belt; also its speed and weight, coefficient of friction

and arc of contact.

Let u= friction between element of belt and pulley;

p=. normal pressure exerted by element on pulley;

f = allowable working stress in the belt;

-=265 pounds per square inch for laced and 350

pounds per square inch for cemented joints;

v = velocity of belt in feet per second;

w= weight of belt per unit length and area;

==0.41 pounds per square inch section one foot

long;

b= breadth of belt;

t= thickness of belt;

A = area of cross-section of belt;

F = centrifugal force due to speed and weight of

unit length;

R = radius of pulley;

T = tension in belt at any point;

T, = tension in belt on tight side;

T„ = tension in belt on slack side;

V= velocity of belt in feet per minute;

o. = least arc of contact—circular measure;

= 0.0175 times arc in degrees («°);

4= coefficient of friction = 0.27 for small slip and

ordinary good belting.

If, in Fig. 1 (page 333), Tis the tension in the rope at

any point D, then the tension at the point E, whose dis-

tance from D is ds, will be T-\-dT. Assuming u to rep-

resent the friction on the element DE, we shall have

u=dT when the several forces are in equilibrium.

Since the friction is dependent upon the normal pressure,

p, exerted by the element upon the rim of the pulley, and

since this normal pressure is diminished by the centrif-

ugal force due to the weight and velocity of the ele-

ment, we shall have tf 7
,=(p—

F

). For the present we

shall neglect F . Now p is the resultant of the two

forces T and T-\-dT; hence

d« d«

p— rsin \-(T+dT) sin

2 2

which may be assumed equal to Td°- on account of the

smallness of da and dT: therefore

rfr= * Td« or

dT (1)

= „,d«

T

Now since

Integrating we have

T„

hyplog -

T,

dT

T
. *

I

d«

therefore

(=0

(3)

T, Table^I.

VALUES OF C-
Yb

"HP.
we ha,ve

therefore

btf

' T, — T., = = btf - (6)

(7)

Single belt.

.

Double belt.

Triple belt.

.

Cement joint.

800
800

2

800

3

Laced joint.

1050

1050

3

anti-log 0.4343 *a Vtf

Substituting the values of * and f, assuming a = ". that

is, the arc of contact in degrees = 1S0 ,
and noting that

By using the Towne and Briggs coefficient of friction

viz., * = 0.42, we obtain 650 and 850, respectively, for

the values of C in (9) and (10)—a difference of nearly 20

per cent, under the conditions assumed. With a "mel-

low," supple belt and considerable slip, these values may

T. T„

T, = T= ( „*") and T, — T„ = P = T= ( 6
*«—

1) (4)

If we assume that the working tension per square inch

of a leather belt (cemented joint) equals 350 pounds, a

convenient value will be obtained for f and one which

will give satisfactory results when the belts are properly

cared for.

For laced joints three-fourths of this value may be

used, i.e., 265 pounds per square inch. Hence, if b =
breadth of belt and t = thickness, then T1

= btf. (5)

-flF CpiNT/^CT.

the number corresponding to the logarithm 0.4343 ** is

2.3, we have:

33000XH P 166 H P
b= —

(S)

(-77)
tV

35otV

VeiociTy or Belt , in Fzet per Minute .

RULES GOVERNING THE WIDTH OF LEATHER BELTING.—HORSE POWER TRANSMITTED BY SINGLE AND

DOUBLE BELTS, ONE INCH IN WIDTH, FOR BOTH CEMENTED AND LACED JOINTS.

give very good results as far as transmitting the power

is concerned, but we prefer to use the larger values on

account of the greater durability of the belt and conse-

quent freedom from annoyance in stoppage and repairs

which, as previously pointed out, should be an import-

ant factor in determining its width.

For belts of double and triple thickness, unless large

pulleys are used, there is a loss both in bending the belt

around the pulley, and in an actual reduction of the effect-

ive arc of contact. When the diameter of pulley is less

than 100 times the thickness of belt some allowance

should be made for this loss. (Reuleaux.)

The amount of increase should be in some ratio, prob-

ably inversely proportional to the diameter of the

smaller pulley, and to the square of the belt thickness. It

is often customary to use 1 -5-0.7 as a multiplier for all

double belts irrespective of pulley diameter, but while

this may be satisfactory in every case it is hardly neces-

sary except for pulleys less than eight or nine inches

in diameter.

For pulleys about 12 inches diameter 1-7-0.8 may be

used; and for those approximating 20 inches, l-f-0.9

In the same way for triple belts running over pulleys

In average practice t=o. 20 for single belting, but varies

from 0.16 to 0.25; double belting is supposed to be twice

this thickness and varies in the same way. Substituting

t=o.2o in (S) we obtain for single belts with cemented

joints, after rounding out the values of the numerical

coefficient:

H P
b = 800 X (9)

V
and for single laced belts

H P
b — 1050 X (10)

V
Calling this coefficient C we obtain the general formula:

H P
b = C (n)

V
in which C has the following values:
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about iS inches diameter the width of belt should be in-

creased in the ratio i-i-0.7; for pulleys about 26 inches

diameter 1 -r-c.S may be used; and for those about 42

inches diameter, i-i-0.9.

Calling this multiplier, C, we have the values given

in the following table:

Table II.

VALUES OF C' = MULTIPLIER WHEN DOUBLE OR TRIPLE

BELTS ARE USED WITH SMALL PULLEYS.

For double belts when I Or triple belts when
dia. of pulley = dia. of pulley=

rS inches
26 "

Value of co-
efficient, C

0.7 = 1.40
0.8 = 1.25

0.9 = 1. 10

Since Table I. was determined with an assumed arc of

contact of 1S0 the values of the constant C should be

multiplied by another coefficient when the least arc of

contact on either pulley differs materially from 180 .

This coefficient, C", has been derived from equa-

tion (3) for different angles of contact from 120 to 240

and is given in the following table;

Table III.

VALUES OF C" FOR DIFFERENT ARCS OF CONTACT.

Value of angle. Value of co-

In degrees. In circ. measure.

120 2.09 i-33

130 2.26 1.27

140 = -45 1. 21

150 1:13

160 2.79 1. 10

170 2.96 1.05

180 3.14 1.00
190 3-32 95
200 3-49 • 91

210 3.66 87
220 3.84 -83

230 4.02 79
240 4.18 75

If the belt can be arranged so that the tight side will

be on the bottom of the pulleys the arc of contact will

be increased, since the slack side will thus embrace a

greater portion of the upper surface of the pulleys,

whereas if the slack side be on the bottom the arc of

contact will be decreased when the belt is in opera-

tion.

At high speeds this is not as noticeable, since the cen-

trifugal force tends to lift the belt away from the sur-

face of the pulley. In all cases, however, it is desirable

to soarrange it where practicable.

Thus far we have neglected the effect of the centrif-

ugal force, F , set up in the belt, but for speeds over

2,500 feet per minute its influence is appreciable and

should be considered. Probably the simplest way to

effect this in determining the width of belt is to dimin-

ish the allowable tension, f, per square inch of section,

subtracting F from f (since Tj must otherwise be in-

creased by this force); that is, the effective tension per

square inch section is f—F„. Since we have used f in
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Table IV.

VALUES OF COEFFICIENT K = MULTIPLIER WHEN CENTRIF-
UGAL FORCE IS CONSIDERED.

FIG. I. RULES GOVERNING THE WIDTH OF LEATHER
BELTING.

determining the values of C it is evident that these values

should be multiplied by a factor k which is greater than

f in the ratio;

f

f-F
Since the weight of a unit element of belt is constant, F„

will be constant for a given speed; but as f=35o in the

case of cemented belts and only 265 for laced, we shall

have two sets of values of k„, as shown in the accompany-
ing table which has been calculated from

f f

k = = (12)

f-F, f— .41 V=

Velocity in feet
per minute. Cemented belt. Laced belt.

2,500 1.06 1. 10

3,000 1. 10 1. 14
3.500 1. 14 1.20

4,000 1. 19 1.27

4.500 1.26 1.37
5,000 1-34 1.50
5.500 1.44 1.65
6,000 1.5S 1.87

Multiplying these various coefficients together, we ob-

tain the width of belt:

H P
b = CC'C"k X - (13)

V
From this formula and the preceding tables a satisfactory

width of belt can be obtained for any given case if the

data are known.

For example, let it be required to find width of double

belt to transmit 175 horsepower at 3,180 feet per minute,

pulleys go and 60 inches diameter. As cemented joints

should be used we shall have:

800
C=— (Table I.)

2

With the diameters of pulleys used it is probable that

C" =1.05 (Table III.), and k„=i.n (Table IV.), hence

HP 800 175
b= CC" k

(

,
= X 1.05 X 1. 11 X =24"

V 2 3,180

A belt 19^2 inches in width was used.

An electric motor running at 1,600 revolutions per

minute transmits an average load of 12 horse power

through a single belt cement spliced; motor pulley, y}4

inches diameter; driven pulley, 4S inches diameter.

Under these conditions the arc of contact («") is about

140 ,
and V= 2,950; hence

12

b=8oo X 1.4 X 1.2 X 1 -io X = 6".

2,950

A single belt (with cemented splice) six inches wide is in

use. This belt occasionally transmits 15 horse power

for several hours at a time.

The horse power which can be transmitted by a belt

of given width may be obtained in the same way by

transposition of formula; that is,

Vb
HP=

CC'C"k„
For example, suppose it be required to determine how

much average horse power a 20 inch double belt (cement

joint) will transmit when running at a velocity of 3,800

feet per minute, considering durability of belt; the

smaller pulley is 16 inches diameter and the arc of con-

= S00H C"= 1. 12

gX36oo

tact about 155 . HereC
andk,

)
=i.i7 >

hence

3800X20 = 135 H P.

400 X i-i X 1. 12 X117
Fig. 2 (page 332), obtained from the preceding

formula?, shows graphically the horse power transmitted

by single and double belts one inch in width for both

cemented and laced joints, under varying conditions. 1

It will be noticed that speed of belt, arc of contact and

size of pulley for double belt are all taken into account,

and one is enabled to obtain the power transmitted in a

very simple manner. The diagram also shows that for

laced belts the maximum horse power is obtained at a

speed of about 5,400 feet per minute; for cement spliced

belts the maximum is obtained at about 6,300 feet per

minute, and any increase of speed above these values

diminishes the power transmitted, assuming that the

allowable belt tension remains Lhe same—as it should.

To use the diagram let it be required to determine the

width of double (laced) belt to transmit 30 horse power at

4, 100 feet per minute over a 12 inch pulley having an arc

of contact of 155 . Beginning at O we follow along the

base line of velocities to A at 4,100 feet, then vertically

upward in the direction of the arrow until it strikes the

horse power curve for double laced belts at B. The

horse power transmitted with an arc of contact of 180

and large pulleys would be about 6.3, as shown on dia-

gram, but since the arc of contact is only 155 we project

B across to the center line, obtaining point C; now fol-

low parallel to the arc of contact curve, as shown, until

point D is obtained on the vertical which passes through

155 at the top of the diagram. For large pulleys, say

over 30 inches diameter, the horse power transmitted

under these conditions would now be 5.7 horse power as

shown at E, but we have in this case a small pulley 12

1. The writer is indebted to Mr. Louis H. Fletemeyer, a post-

graduate student in Purdue University, for the very careful man-
ner in which he has calculated and plotted this diagram.
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inches in diameter, hence passing from D to the left until

we strike the diagonal representing 12 inch pulleys we
obtain point F, and the horse power may now be read on

scale at top of diagram corresponding to point G, viz.,

4.4 horse power. Since 30 horse power is required to

be transmitted, the belt will be

30

or 7 inches wide.
4.4

A. G. Davis.

At this time, when the telephone interests of the coun-

try are so prominently brought before the people, and

especially those concerns which are identified as inde-

pendent companies, it will be interesting to the elec-

trical trade to know more about A. G. Davis, the

president of the Viaduct Manufacturing company of

A. G. DAVIS.

Baltimore, who is often referred to as the pioneer of the

electric and telephone business of the South.

In 1871, Mr. Davis, whose portrait is given, organ-

ized the firm of Watts & Co. , manufacturers of telegraph

and electrical supplies, at the corner of Lombard and

Sharp streets, Baltimore, with two men. Shortly after

this the concern moved to 47 Holiday street, for more

convenient quarters, and changed its name to Davis &
Watts. It remained there five years, when the partners

moved to Monument and Bureau streets, and in 187S

became licensed manufacturers of the Bell Telephone

company, and also secured the agency for the introduction

of the telephone in the state of Maryland. During this

time they perfected the magneto bell, which is now the

standard in use all over the United States by the Bell

company and by all others. They continued the manu-

facture and exploiting for that company until 18S3, when

the license for manufacturing expired.

During the continuance of the firm of Davis & Watts,

Mr. Davis organized the Maryland Telephone com-

pany, now the Chesapeake & Potomac Telephone com-

pany. When the Baltimore exchange had reached 1,500

subscribers Mr. Davis sold his controlling interest there-

in, and formed the Viaduct Manufacturing company,

with works at the Relay, on the Baltimore & Ohio rail-

road, and has since continued under that name.

Municipal Ownership Idea in Michigan.
[From the Portage Lake Mining Gazette.^

We congratulate the people of Hancock in the good
sense they have shown in the recent special election re-

garding the matter of bonding their village for the pur-

pose of erecting and owning a municipal electric light

plant. Figures regarding the erection and running of

such a plant have been given by believers in both sides

of the question, and it has been pretty thoroughly dis-

cussed in all its bearings, the preponderance of evidence
going to show that in the end it would have been an ex-

pensive undertaking, and the citizens of our sister town
have acted wisely in rejecting it. From the various re-

ports of electric light companies which have been pub-
lished it is easy to see that the rates charged by the

Peninsula -Electric Light & Power company, whose
stock is held by people in all parts of the county, are on

a fair basis and that we are being furnished with good
lights at just rates. When the company started, and in-

deed for several years, it was nip-and-tuck whether the

project would succeed or not, but by good management
and fair charges it pulled through and to-day is one of

the stable institutions of this section. It employs a

good many men and pays out large sums of money all

over the county and we believe should be encouraged

rather than otherwise, as this section (outside of its min-

ing interests) has too few large employers of labor.
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One hundred pages of the size of the Western

Electrician is a goodly showing for a weekly class pub-

lication under the most favorable circumstances, and it

is particularly noteworthy at this time, when the industry

is just emerging from a period of depression such as has

never before been experienced in its history. It may

justly be considered a tribute on the part of the elec-

trical interests of the country to the character and the

commanding influence of this journal. It is also an

evidence of an improvement in the condition of the

public mind, showing returning confidence and some-

thing of the old-time spirit of enterprise that marked

the electrical industry.

As a convention issue this number of the Western

Electrician is by far the handsomest publication that

has ever greeted the electrical fraternity. It possesses

many special features that are particularly appropriate

at this time, and its mechanical features and artistic

illustrations are even in advance of the usual high stand-

ard of excellence maintained on all occasions by this

journal.

The advertising pages contain the announcements of

the very best representatives of the electrical industry

of the country, attractively presented, and to the student

of commercial progress as well as the buyer of electrical

apparatus this department of the paper will prove very

attractive. It will not be amiss at this time to call at-

tention to the steady advancement of special convention

advertising in the Western Electrician as shown by

the following table:

March 3, 1894. . .

,

February 23, 1895
May 9, 1896
June 12, 1897

Number of
Advertising

Pages.

40

52

72
80

Whole
Number of

Pages.

56
68

88
100

Square Inches
of Paid Ad-

4.145

5.593

7.576
8.643

These figures do not include the announcements of

the Western Electrician or the Electrician Publish-

ing company. They show only the actual full paid ad-

vertising patronage of this journal, and they speak elo-

quently of the esteem in which this journal is held

throughout the country.

The Western Electrician feels considerable pride

and satisfaction in this accomplishment, and it is indeed

grateful to its many friends through whose earnest co-

operation and support it has been enabled to make such

a splendid showing at this time and again beat its own

record

When the members of the National Electric Light as-

sociation assembled at Niagara Falls in 1S89 the plans

for the utilization of the great water power were not

sufficiently advanced to indicate the probable result of

the undertaking and the effect upon electrical interests.

What was then predicted has now come to pass, and it

may be said that the expectations of the best informed

engineers upon the possibilities of electrical transmission

have been fully realized. Niagara Falls to-day is in-

deed a wonderful object lesson of what can be accom-

plished by an intelligent application of the resources of

nature to the wants of man.

Central station managers should learn from experi-

ence the necessity of supporting organizations that pro-

tect their interests. In the recent attacks upon private

enterprises by advocates of the municipal ownership of

lighting plants, it is noticeable that in nearly every in-

stance companies have been singled out that are not

members of the associations. This may be a mere

coincidence, but it is generally understood to be due to

the fact that the municipal forces fear the organized op-

position of central station men. When the two interests

have come into direct conflict the central station has

been victorious almost without exception. In fact, at

this time not a single instance comes to mind where the

municipal ownership idea has been successful when the

central station has been identified with the National Elec-

tric Light association or the Northwestern Electrical as-

sociation. On the other hand there are numerous inci-

dents in the warfare between these two elements, with

which all are familiar, that demonstrate the power of

organization. It is certainly a significant fact that of

late all the trouble over this question has been in locali-

ties where the central station men have never supported

the associations. The lesson which this experience

teaches should be taken home by every central station

manager in the country.

Encouraged by the success which has attended the

movement having for its object the adoption of a stand-

ard set of wiring rules that would meet the approval of

all the interests involved, many members of the National

Electric Light association favor a vigorous crusade

against the present method of rating dynamos and
motors. That reform in this particular branch of the

business is needed goes without saying, and it is be-

lieved that every manufacturer of and dealer in high

class apparatus will give the movement hearty encour-

agement and support. It might be well for the associa-

tion at the Niagara meeting to appoint a committee of

experts to consider this subject and receive suggestions

from manufacturers and operators of electrical appa-
ratus. Uniformity in rating machines would do away
with much confusion and place the selling of apparatus
upon legitimate basis. Nowadays the rated capacity of

a generator or motor means absolutely nothing. In

taking up this investigation the association will confer

upon the electrical fraternity a lasting benefit and will

be adhering strictly to the original aim of the organiza-

tion. At the same time it may be said that it will un-
doubtedly prove one of the most popular movements
among the central station managers that has thus far

been undertaken.

If the United States government is to be represented

at the Paris exposition prompt action must be taken,

not only in determining the nature and extent of the

exhibition to be made, but also in organizing the several

departments of industrial activity to be included in the

display. A joint resolution has been favorably reported

to the Senate making an appropriation of $350,000 for

this country's representation.

No time should be lost in putting this resolution

through Congress. There is no question that this

country should be creditably represented at the forth-

coming exposition, and no argument should be needed to

show the importance of making ample provision and
preparation for this important event. In a memorial to

Vice-president Hobart the American Chamber of Com-
merce of Paris urges prompt action and points out that

"the exposition will afford unprecedented opportunities

to illustrate to the world the immense and diversified

resources of the United States and the achievements
and facilities of our people in the various departments
of human activity." The first steps to be taken are se-

curing an appropriation and the appointment of com-
missioners. The resolution here alluded to provides for

both. Those who remember the labor and disappoint-

ments attending the organization of the World's Fair at

Chicago need no further reminder of the importance of

a seasonable preparation for such an important event.

It would certainly be a source of annoyance and regret

on the part of Americans if the information in private

letters of recent date from Honolulu, which say that the

Dole government has decided to give to the British com-
pany the concession for the ocean cable, should be con-

firmed. The Hawaiian government has grown weary

of the lukewarm attitude of the United States over the

cable question, according to the same authority, and has

accepted the British proposals. In confirmation of this

news is noted the fact that recently the British war
vessel Pelican left Sydney to make a survey to Fanning
Island, and the Wildswan recently left Honolulu to sur-

vey cable routes around that island, which will be the

main landing place for the cable.

Another story comes from Honolulu to the effect that

Japanese capitalists are seeking a franchise for a cable

between this country and the Orient, and that their

agent is now at the Hawaiian capital endeavoring to se-

cure permission to land the cable there, and also so-

liciting aid for the project from the government. The
plan, as outlined, is for the construction of a cable from

Hawaii to Japan, and later, an extension of the line to

this country. It is proposed to issue capital stock of

$10,000,000 and to dispose of five-tenths in the United

States, four-tenths in Japan and one-tenth in Hawaii.

Assurance is given that the Japanese government will

give a subsidy of $500,000, and belief is expressed that

the United States government would give an equal

amount. The Japanese stand ready to subscribe

$5,000,000. The Great Nippon Steamship company,

which has a capital stock of $11,000,000, would become a

large shareholder. It may be objected that this country

may not take kindly to a project started and conducted

by Japanese capitalists, and that there may be oppo-

sition to the government granting a subsidy to such a

company. It would seem as if American capital would

be much more favorably disposed toward an enterprise

started in this country than one under foreign manage-

ment.
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TheOmaha Exposition and Its Electrical
Features.

Inasmuch as the National Electric Light association

will be officially invited, through Professor Owens,

to hold its next convention in Omaha during the

Trans-Mississippi and International Exposition, which

will be open from June to November, 1898, it is of inter-

est to consider the general scope and plan of the expo-

sition, and particularly what is proposed in the way of

electrical exhibits and electrical attractions.

Preliminary steps to carry out the enterprise were

taken by the citizens of Omaha early in December, 1895,

w~hen a temporary organization was effected. On Janu-

ary iS, 1S96, articles of incorporation of the Trans-

Mississippi and International Exposition association,

• signed by 100 leading business and professional men,

were filed with the secretary of state. The authorized

capital of the corporation is $1,000,000. On December

i, 1896, the stockholders elected a board of 50 direc-

tors, and a permanent organization was at once effected

by the election of the present officers. The directory

chose from its members a board of seven managers,

which, as now constituted, is the governing power of

the exposition.

A short time prior to the completion of the permanent

organization a bill was introduced in the United States

Senate granting the exposition recognition -by Congress

as an interstate and international exposition, providing

for the admission of foreign exhibits free of duty, and

pledging the United States to expend not less than

$250,000 for a government building and exhibit. A
similar bill was introduced in the House. These bills

were finally consolidated in conference at the close of

the session, and the bill authorizing $200,000 to be ex-

pended for a federal building and government exhibit

was signed by the president before the adjournment of

the session in June, 1896. In December an item was

inserted in the sundry civil appropriation bill providing

for the appropriation authorized in June. This bill

passed both houses of Congress, but failed to receive

the president's approval. At the extra session of Con-

gress, March 15, 1897, this bill was re-introduced and

has already passed the House. The bill is in the

hands of the conference committee. Its final passage,

it is confidently asserted, is but a matter of a few

days.

A condition precedent to the congressional appropri-

ation was that not less than $250,000 in bona fide sub-

scriptions and donations must have been secured by the

Trans-Mississippi and International Exposition associa-

tion before the federal appropriation became available.

This requirement was long ago complied with. Up to

the first day of January the stock subscriptions and

donations aggregated over $400,000, and the total sum

now exceeds $600,000. This includes the subscriptions

of the Burlington and Northwestern railroad com-

panies—$30,000 each-— that of the Rock Island, $20,000,

that of the Milwaukee & St. Paul, $10,000, and that of

the Omaha Street Railway company, $10,000. Other

great railway systems whose lines traverse this territory

have promised to donate liberal sums. It is estimated

that their total subscriptions will approximate $150,000.

Z.T. Lindsey, manager of the Department of Ways and

Means, is confident that he can raise the total of stock

subscriptions to $1,000,000. A. L. Reed, manager of

the department of concessions, reported at a recent

meeting of the executive committee that he had received

46 bona fide applications for space covering 197,000

square feet. The guaranteed income -from these con-

cessions will be large.

The Nebraska Legislature appropriated $100,000 in

aid of the exposition, available the first week of July,

1S97. The Legislature also passed a law authorizing

the county to issue bonds in the sum of $100,000 for ex-

position purposes. The Park Commission will use the

proceeds of this year's levy—nearly $50,000-—in beauti-

fying portions of the exposition grounds and the main

boulevards leading thereto.

Neighboring states are manifesting great interest in

the exposition. Iowa has made a preliminary appropri-

ation, as has Montana, Utah and New Mexico. South

Dakota is preparing to make a great exhibit of minerals,

while Colorado will rival it. Louisiana, Kansas, Mis-

souri, California and Wyoming will be well represented

in the exhibits, as will many other states and territories

of the West. The Illinois Legislature will, it is asserted,

appropriate not less than $50,000 for a state exhibit.

Edward Rosewater, manager of the Department of Pub-

licity, has been assured that his efforts before the Illinois

Legislature will secure the appropriation.

The exposition grounds are known locally as the old

fair grounds, situated in the northern suburbs. Many
acres adjoining will be enclosed for the purpose of the

exposition, affording ample area. Three electric rail-

way lines now run to the grounds, over perfectly level

streets, from the heart of the city, admitting of heavy

trains and rapid transit. Steam cars may run every

minute from the Webster street station or from the

Union Depot at Tenth and Mason streets, and from

either point the run can be made in 10 minutes. Trolley

cars make the run from the new government building,

at Sixteenth and Dodge streets, in about 10 minutes.

The exposition grounds are most accessible, and ample

transportation facilities will be provided.

Preliminary plans, as submitted by the architects, are

thought to warrant the prediction that the architecture

of the Trans-Mississippi Exposition will be second only

to that of the World's Fair. The colonnades will be in

brilliant colors. It is to be a Pompeiian rather than a

white city. Most of the buildings will be constructed

this year. Eminent architects have been selected to

design the great buildings, as follows: Agricultural,

Cass Gilbert, St. Paul; art, Eames & Young, St. Louis;

electricity and machinery, Dwight Perkins, Chicago;

mines and mining,
J. J. Humphrey, Denver, Col.;

manufactures and liberal arts, S. S. Beman, Chicago;

spectatorium, Fisher & Laurie, Omaha. Walker &
Kimball, the supervising architects, designed the gen-

PROF. R. B. OWENS, COMMISSIONER OF ELECTRICAL SEC-

TION, OMAHA EXPOSITION.

eral plan of ground and buildings, and they will make
designs for all structures other than the main buildings

as above. Their sketches of the arch of states and the

administration arch are highly pleasing.

The first conference of the architects of the main

buildings was a pleasing surprise to those concerned.

It had been anticipated that when the preliminary

sketches of the buildings on the main court were pre-

sented many changes would be required in order to pro-

duce a harmonious result, as none of the architects had

any opportunity to learn what the others would pro-

duce, but when the sketches were shown it was found

that scarcely any changes would be necessary. The
general designs of all the buildings were found to be

entirely harmonious, and congratulations were freely

exchanged. The sketches in question were not supposed

to be complete in the details of ornamentation, etc., but

were simply intended to be suggestive, By a curious

coincidence, all the buildings were designed along the

Renaissance style. This style will allow of the greatest

latitude in the way of -ornamentation, and the treatment

of columns, capitals, etc., will be broad and pleasing.

The architecture will be strictly classic, but along lines

which will comprehend the best effects. Some of the

buildings will have flat dames,, but the majority will

have pinnacles. The treatment of the domes and pinna-

cles, as well as of the general details of ornamentation,

is a matter of future consideration at the hands of each

architect. As soon as the finished drawings of the build-

ings are received by the supervising architects they will

be given the widest publicity.

Mr. Perkins, the Chicago architect, has not com-

pleted his preliminary sketch of the electricity build-
ing. It will suggest an arcade front, with heroic
groups indicating the character of the exhibits. At this

writing it is impossible to give a description of the pro-
posed building, the estimated cost of which is $100,000.
The work of construction is now going on. Contracts

for the administration arch will be let in a few days
Excavation for the lakes and lagoons proceeds rapidly!
Five miles of fence enclose the grounds, whose area is

about 200 acres.

Electricity, applied in different ways, scientific, in-

dustrial and decorative, will form the most attractive

feature of the Trans-Mississippi Exposition. Already
active rivalry exists between prospective exhibitors in
the electrical section, for Manager E. E. Bruce of the
Department of Exhibits has announced special prizes

gold trophy, silver cup and gold medal—for the best elec-

tric light service and display. The manner in which
applications for space are coming in is a source of satis-

faction to the manager of the department and his active
lieutenants. More space has been allotted to exhibitors

than was taken at the Atlanta exposition up to three
months prior to the opening of the gates. Every mail
brings a batch of applications from the East, and it is

wholly within bounds to predict that the great manufac-
tures building, and particularly the electrical section,

will be fully representative.

Prof. R. B. Owens of the Nebraska State University,

whose portrait accompanies this article, has been ap-

pointed commissioner of the electrical section of the ex-

position. Professor Owens' appointment as commis-
sioner for the electrical section is regarded with much
favor. He is well qualified for the duties of his respon-

sible position, and he will have full charge of the work
of organizing and superintending the electrical depart-

ment. Beside the convention of the National Electric

Light association, the professor will endeavor to secure

other meetings of technical societies for ittgS, as of the

American Institute of Electrical Engineers, American
Society of Mechanical Engineers and the American Street

Railway association. It is the intention to make the expo-

sition an irresistible magnet of attraction for every per-

son interested in the scientific and practical study of

things electrical.

It is hardly necessary to say to the readers of the

Western Electrician that Professor Owens is in

charge of the Department of Electrical and Steam En-
gineering at the university in Lincoln. As an educator

he is distinguished by his desire to give a training to his

students that is thoroughly practical and useful. He is

a young man of the present generation, alert, progres-

sive, enterprising. His practical experience in elec-

trical affairs is of much assistance to hira and will count

in his new position with the Omaha exposition. Pro-

fessor Owens is a native of Maryland and obtained his

education in that state, studying with Dr. Louis Duncan
and other instructors at the Johns Hopkins University

in Baltimore, where he stood well in mathematics and

physics. In 1S91 he obtained the post-graduate degree

of E. E , from Columbia, under Professor Crocker, and

was a member of the first class in the United States to

receive this degree. In the intervals of his school prep-

aration the young student acquired a fund of practical

knowledge, first with the old Baxter Motor company,

then with the Excelsior company and also as superin-

tendent of a Thomson-Houston station at Greenwich,

Conn. Shortly after receiving his degree Mr. Owens was

appointed adjunct professor of electrical engineering in

the University of Nebraska, and in 1S94 he was made
full professor, having in the meantime served as one of

the judges of electrical exhibits at the World's Fair.

Full charge of the Department of Electrical and Steam

Engineering was conferred on Professor Owens in 1895.

Professor O wens believes that the technical school

should be in close touch with the best practice, and

usually spends his summers in work that increases his

experience in solving actual, every-day problems. His

new duties will not make it necessary for him to sever

his connection with the university; and it is safe to say

that the electrical department of the Trans-Mississippi

Exposition will greatly benefit by his reputation, knowl-

edge and experience.

At the annual meeting of the Niagara Falls Power
company, held June 1st, the officers and directors were
re-elected. The capital stock of the company was in-

creased from $3,000,000 to $3,500,000. The contract

for the building of the addition to the power house, and
for the structural steel work for the wheel-pit, will be

awarded by the directors of the power company at a

meeting to be held in New York shortly.
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Design and Construction of Electric
Power Plants.

By Bion J. Arnold, M. S.

\Copyright, iSgf, by 3. J. Arnold, Chicago.']

Part VIII.

Generators and Switchboard,

Generators.—Dynamo-electric machinery installed

in a power house for the purpose of furnishing current for

incandescent lights, arc lamps or for motors, may consist

of such a variety of types, and each type may embrace
such a multiplication of details, that it will hardly be ex-

pected that, even if a classification were attempted, one

lecture would do justice to the subject. An exhaustive

discussion upon the design of dynamos will not beat-

tempted, but it will be our purpose to consider some of

the practical points a designer of plants should know
in order to make an intelligent choice of a generator.

Considerable discussion has been carried on in regard

to the best metal for the field magnet frames, wrought-

iron, cast-iron and cast-steel all having their respective

advocates, Wrought-iron possesses the highest perme-

ability, having a saturation of aboutgo.ooo lines of force

per square inch, and therefore allows the use of a much
smaller frame for a given output, but it is impracticable

for complicated shapes or large sizes on account of the

expense of forging it into proper shape. Cast-iron is

cheap, easy to cast and machine, but as the saturation of

cast-iron may be taken at about 35,000 to 40,000 lines

per square inch, a frame of this material must be com-
paratively large and heavy. Cast-steel allows a maxi-

mum flux density of between 70,000 and So, 000 lines

per square inch , or about 80 to 85 per cent, of the satura-

tion of wrought-iron; it can be cast in any desired form
and combines all the other desirable points of cheapness

and strength. Very often, however, the power station

designer will not object to the extra weight of the cast-

iron frame, as it will, if judiciously distributed, add
much to the stability of the machine. A combination

frame composed of wrought and cast-iron has gradually

found a place, especially in the field of large power
generators. In this construction the magnet poles are

built up of laminations of wrought-iron, or sheet steel

riveted solidly together and cast into the magnet yoke,

the joint between the two metals being practically perfect

on account of the laminated ends of the poles becoming
fused when the molten cast-iron is poured around them,

resulting in a practical weld. This secures high perme-
ability for the poles, on which account they may be

made smaller than if made of cast-iron and therefore re-

quire much less copper for the winding of the magnet
coils. Cast-steel may ,be substituted for the wrought-

iron poles with the same result.

As for the general shape of the magnet frame, no par-

ticular type can be said to be greatly superior to any
other. The object, of course, is to secure the shortest

possible magnetic circuit, but it is well to avoid that

class of machines in which the maker has been guided

by the evident purpose of securing a dynamo which will

look in no way like those manufactured by his competi-

tors. For a large class of machines the multipolar type

with inwardly projecting pole-pieces disposed at equi-

distant points about the armature has become standard,

although one well-known generator is made with inter-

nal field pieces, surrounded by the revolving armature.
Asa rule, joints should be avoided wherever possible,

but the additional reluctance introduced into the mag-
netic circuit by a break in the metal is not as important,

if the joint be perfect, as it is generally supposed to be.

Some provision should be made to allow the easy re-

moval of the armature, and this may be accomplished in

one of a number of ways. The frame may part on the

horizontal center line, so as to allow the removal of

its upper half by a traveling crane or otherwise; it may
be parted on the vertical center line, which will make it

possible to separate the two halves of the frame by slid-

ing them on the cast-iron sub-base, or the entire magnet
frame may be moved along the shaft a sufficient distance

to clear the armature. On small machines the armature
may be taken out by removing one of the boxes or shaft

bearings, preferably the one on the opposite side from
the commutator, while with the type of machine with
external armature, already alluded to, provision is made
for moving the armature away from the internal pole-

pieces.

With belted machines the center of gravity should be
as low as possible, and generators of this class are
preferably constructed with a spreading cast-iron

base, which will bring the heaviest part of the frame
below the armature. Belted machines are provided
with some device for moving the machine and tight-

ening the belt. This movement should always be
accomplished by one lever or wheel, as serious injury

has resulted in cases where the attendant tightened one
side of the dynamo more than the other. The sub-base
upon which a belted machine rests should be solidly

constructed and as heavily built as the floor line of the.

dynamo will allow. To avoid vibration the contact be-

tween the dynamo frame and the surfaces on which it

slides should be directly under the bearings, and addi-
tional surfaces should be provided if the generator is a
large one.

The windings on the magnet coils, while preferably
round, on account of economy of copper in winding,
may be of any shape, but they should be easily removable,
and the coils upon different pole-pieces should be per-
fectly interchangeable.

The armature should be built up of wrought-iron
disks, and the periphery should be slotted to admit the
armature winding. "Smooth core" armatures were
formerly prevalent, but at the present the "toothed"
armature is almost universally adopted, and the arma-
ture conductors are secured in the armature slots in such

a way as to make the use of binding wires unnecessary.
In fact, on large machines the conductors no longer con-
sist of wires wound about the armature, but are made of
strips or bars of copper, which are formed by a machine
to a particular shape and laid in place in the,armature
slots. This secures a simple, symmetrical, well balanced
armature, which is very durable, and, if anything should
happen to it, it may be easily repaired by simply re-

moving the injured coils and replacing them. All

soldered joints in the armature conductors themselves
should be avoided, although one joint will be necessary
where the windings are attached to the commutator.
This joint, however, should be placed where it is con-
venient in case repairs are necessary, and the contact
area between the wire and commutator should be at
least eight times the cross-section of the wire in order to

avoid the melting of the solder.

The size of the armature conductors and the amount
of ventilating surface should be so proportioned that the
armature will not heat more than 40 degrees Centi-
grade above the temperature of the surrounding atmos-
phere when running for long periods at full load. For
arc light dynamos with a constant currentof 9.6 amperes
the winding should consist of wire not less than No. 15
B. & S. gauge.

The commutator should be built up of pure hard
drawn or drop-forged copper segments. If air insula-
tion is used the segments should be mounted upon
porcelain or similar non-absorbent material, and should
be readily accessible for cleaning. For incandescent
and power generators the insulating material between
the segments should be mica. The greater the number
of segments the less the tendency to spark, while at the
same time the less the voltage between adjacent segments.
In a direct current generator there should never be
over 20 volts between two adjacent commutator segments,
and this should preferably ~be about 15. To find the
number of segments a commutator should have, multiply
the number of pole-pieces by the voltage of the dynamo

Generators are universally provided with the well-

known self-oiling, self-aligning type of bearings which
adjust themselves to the exact direction of the shaft.

For belted machines the length of the bearing should be
five or six times the diameter of the shaft, and in any
case if over five inches in length it should have at least

two oil rings or chains. These rings should be easy of

inspection through a hole in the upper half of the box,

and should revolve with the shaft, delivering to it a co-

pious supply of oil from the reservoir in the box below.
It is necessary to have some method of drawing off the

oil, and the upper half of the box should be removable
to allow inspection of the journals and to allow the re-

moval of the armature for repairs.

In calculating the diameter of the shaft liberal allow-

ance must be made for the magnetic pull due to the ec-

centricity of the armature, as heretofore mentioned.
Little fault can be found with a shaft that is too large,

while an endless amount of trouble has ensued from
shafts which were but a fraction of an inch too small for

work they had to perform. The shaft and bearings
should be so proportioned that the weight upon the

bearings shall not exceed 150 pounds per square inch,

taking into consideration the extra strain imposed upon
them by the magnetic pull of the armature.
The most important point of all the requirements of a

good machine is the insulation. The insulating mate-
rial used in the construction of a generator should not
only have a high insulating quality but it should be me-
chanically strong and should retain permanently its in-

sulating quality. It should be especially noticed that all

insulating parts exposed to the atmosphere be of a non-
absorbent material. The higher the voltage at which
the machine is intended to operate the greater must be
its insulating resistance. For machines operating at, no
volts it is usual to specify an insulation of at least one
megohm (1,000,000 ohms) between any or all the con-
ducting parts and the magnet and armature cores or
the frame of the machine. For railway generators of

MOON MANUFACTURING

and divide by the allowable voltage between segments.
For instance, a 600 volt generator with eight poles should
have not less than

8 X 600

24b commutator segments. Large commutators should
be made in sections so that one part can be repaired
without rebuilding it entirely. The area of the commu-
tator exposed to brush contact will depend upon the kind
of brushes used. If a carbon brush is adopted, the brush
surface ought to be calculated for not over 35 amperes
per square inch for no volts and not over 25 amperes
per square inch for 500 volts. Copper brushes will per-

mit a much higher figure, and it will be safe to allow
100 amperes per square inch. In other words, if carbon
brushes are used, the commutator must present four

times the brush surface required with copper brushes.

Carbon brushes will be found preferable, however,
though little can be said against some of the modern
forms of woven wire or composition brushes now on
the market.
Brushes should be provided with an easy means of

adjusting the tension on the commutator while the ma-
chine is running at full speed. The device should be
carefully designed, especially with arc and alternating

current machines, so as to avoid danger to the operator.

Insulating handles should be provided to all set screws,

tension adjustments and other parts which may require
handling in setting or adjusting the brushes. Ample
current-carrying capacity, which should be figured at

about 40 amperes per square inch, must be provided,

both in the contact between the brush and holder and
in the brush-holder itself. It is usual to have as many
sets of brushes as the machine has poles, and some de-

vice must be provided to shift all the brushes, with
changing-load, at the same time, by the movement of a
hand-wheel or otherwise. In large machines some ar-

rangement should be made to lift and to replace all the

brushes on the commutator together. With railway
generators a single point of commutation is absolutely
necessary, as the rapid changes in load from nothing to

50 per cent, overload make the shifting of the brushes
impracticable.

COMPANY S ANNUNCIATORS.

550 volts the insulation should measure at least three

megohms with the machine connected ready for oper-
ation, while with arc light dynamos and alternators the

insulation between armature coils and shaft should
measure out five megohms. The test should be made in

each case with a testing battery of about 100 volts, and
should be conducted with the machine both hot and
cold. Beside this mere insulation resistance test the

generator should be capable of withstanding a "break-
down" test, in which it should stand without injury an
alternating pressure of fully four times the voltage at

which it is intended to operate the machine.
In operation the machine should run without any sign

of sparking at the commutator. This provision applies

now to incandescent and power generators, and it will

be but a short time before it will not be unreasonable to

expect sparkless operation from even arc machines.
The dynamo should run noiselessly. The ' 'musical

hum" which is caused by the armature windings enter-

ing or leaving the polar fringe too abruptly can be
avoided by properly shaping the ends of the pole-pieces.

A heating limit of 40 C. above the surrounding
atmosphere has been mentioned for the armature coils.

This limit should apply to all other parts on the surface

of the machine. In fact, it is this heating limit that

furnishes a basis for the rating of the generator capac-

ity. The rating of an engine is determined by the

cylinder dimensions, the steam pressure, the most econo-

mical point of cut-off and the revolutions per minute, but
with a dynamo no such mathematical determination of

capacity is possible. With a generator of constant speed
and voltage intended for parallel distribution the possi-

ble output depends upon the rise in temperature allowed

after a continuous period of operation at full load. With
this specified as mentioned, in any case the purchaser
may expect to secure adynamo with sufficient electrical

capacity for the desired output. With constant current
series machines the output of course is a question of

voltage and not so much of current-carrying capacity,

the heating effect due to the C'-R losses being the same
whether one or 100 lamps are being supplied with current.

Arc machines with a capacity of 125 lamps are be-

coming standard, and machines of larger dimensions and
capacities, capable of supplying four or five circuits of
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125 lights each and running at a speed of 100 to 300

revolutions per minute, would meet with ready favor at

the present time. It is to be hoped that builders of arc

lighting generators will soon develop such a machine, for

arc lighting generators would then be placed on the same
basis as power and incandescent machines now are, and
the new type would permit the adoption of direct con-

nection throughout in lighting stations. 1

Four-pole power generators seem to have reached the

limit in the belted type at an output of 300 kilowatts at

400 revolutions per minute, or a capacity of 75 kilowatts

per pole. Machines larger than this are generally of

the direct-connected type. Successful operation of 500

volt railway generators seems to be the best when the

output does not exceed 100 kilowatts per pole. Gen-
erators of large output, then, will have a correspondingly

large number of poles. This means an armature of

large diameter, and consequently a smaller number of

revolutions per minute, in order to keep the peripheral

speed within limits, which should not exceed 4,500 feet

per minute. The selection of slow speeds for large

direct-connected generators is thus seen to be a natural

requirement of the generator itself. Generators of

1,500 kilowatts are now not uncommon, running at

speeds of So to 100 revolutions per minute.

Knapp Electric Manufacturing company. Included in

the illustration is also the improved Kaapp burglar alarm.

The Knapp annunciator will be found in some of the

largest hotels in Chicago and other cities, among them

being the Great Northern Hotel, 1,100 drop; Chicago

Beach Hotel, and the Leland Hotel, Chicago. The fol-

lowing types are furnished. House annunciator: Two
styles of cases, any finish of wood desired, and in sizes

from two indications to 24 indications. Hotel annunci-

ator: In sizes from 20 numbers upward: also furnished

with guest call, and with guest call and fire alarm.

Elevator annunciator: In sizes from four numbers to

12 numbers. Burglar alarm annunciator: In sizes from

four numbers to 20 numbers. Continuous ringing at-

tachment and silent test.

The improved Knapp burglar alarm is claimed to be

one of the handsomest and most complete instruments

ever put on the market. It has separate cut-outs for each

indication, also silent and battery tests, spring switches

on the side which cannot be left out of place by an un-

hauled to the pile to which it belongs. Each length and

size of top has a separate pile, so that an order received

may be loaded at once, no sorting or delay being neces-

sary. For this reason this firm has established a repu-

tation for speed in delivery and uniform quality.

W. C. Sterling & Son handled over 150,000 poles last

year, and have a force of eight foremen, 10 office men,

150 woodsmen and 50 yard men. During the last year

this firm shipped a consignment of cedar poles to Benuos

Ayres, South America, as well as several large ship-

ments to Texas, Salt Lake City and Colorado. Many of

their poles are sold in Canada.

The details of the business are so well arranged and

managed that the poles are now sold cheaper than at

any time in the past.

Considerable skill is necessary to manufacture such

poles as will answer requirements for city use. A pole

must be reasonably straight, peeled and trimmed and

well proportioned. This requires considerable work, as

the cedar right from the swamp is in a rough condition

In regard to efficiencies it will not be unreasonable to

specify the following:

Type.
Full
Load

75 %
Load.

5° %
Load.

25 %
Load.

Direct-driven direct current. .

.

94
93%

93K
93

93
91

90
84H

For very large machines the efficiencies may be slightly

better and for small dynamos hardly as good. These
figures refer, of course, to the "commercial" efficiency

of the machine, and take into account not only to

the C'-R losses, due to the resistance of the arma-
ture and field windings, but also the iron losses due
to hysteresis and eddy currents and the mechanical
losses due to friction. The term "electrical efficiency"

is a laboratory phrase and is not used in specifications

for generators. It will be noticed that the efficiency of

a belted machine is lower than for a direct-connected

generator. This comes from the fact that with a direct-

connected unit all the losses due to mechanical friction

at no load are charged up against the driving engine.

[The concluding portion of Part VIII., relating to

the switchboard, will appear next week.]

HOW CEDAR POLES ARE HANDLED BY W. C. STERLING & SON.

skilled operator. The alarm bell, the constant ring-

ing drop, also the test switch, have platinum contacts

which insure absolute working of the instrument at the

proper time.

The Moon Manufacturing company announces that it

carries in stock about 5,000 annunciator cases in the

various sizes, styles and kinds of wood; also a large

stock of the smaller sizes made up complete, ready for

immediate shipment, which enables the company to give

patrons the benefit of prompt delivery as well as an ar-

ticle of the finest make.

Moon Manufacturing Company's An-
nunciators.

The cut on page 336 illustrates annunciators manu-

factured by the Moon Manufacturing company, Canal

street, Chicago, and known as the "Knapp annunci-

ator." The rights, patents, etc., for its manufacture

and the tools and patterns were purchased from the old

1. Since this lecture was delivered it has been ascertained
that two of the leading manufacturing companies are engaged in

developing a machine of this type.

How Cedar Poles Are Handled by W. C.

Sterling & Son.

One of the oldest and largest cedar pole firms in the

United States is that of W. C. Sterling & Son, located

at Monroe, Mich. W. C. Sterling entered the cedar

business in 1SS0, and has so increased the business that

the firm now has eight large cedar pole yards in Michi-

gan.

When the poles are rafted down the lakes in lots of

20,000 they are taken from the water by means of a

steam elevator, as is shown in the picture of the receiv-

ing yard. Each pole is here inspected the second time,

carefully peeled and trimmed of knots, and all crooks are

cut out, leaving the pole ready to be shipped to any city

for the best of pole lines. After the pole is properly in-

spected and manipulated for a first-class pole, it is

and more or less crooked. Poles range from 25 to 75

feet in length. The 25 and 30 foot lengths range in

diameter at the top from 5.6 to 7 inches. Above these

lengths the tops are 6 and 7 inches.

At Monroe, Mich., the headquarters of this firm, is

situated what is believed to be the largest pole yard in

the world. However, the increase in competition re-

quired the opening of the firm's northern yards to

save the expense of one handling. The poles are here

taken directly from the cedar swamps to the yards by

wagon or driven down the river. Some poles are floated

over a hundred miles, and at one time last season Ster-

ling &. Son had a solid jam of cedar poles five miles

long which finally reached the yards by using dams to

furnish the depth of water to float this mass down.

Cedar poles, under ordinary circumstances, last many

years, the lasting qualities depending upon the soil in

which they are placed. The number of trees cut yearly

to furnish poles for the repairs and extensioos of the

large electrical companies to which this firm sells and

to the new companies which are now being organized

for street railways, telephones and lighting is enormous,

and plays havoc with the best cedar swamps in the

North.

The poles that will not answer the requirements of

the companies above mentioned are utilized by this firm

for railway ties, fence posts, paving blocks and shingles.

Two large shingle mills are operated, cutting 70,000
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shingles per day. Cross-arms, oak pins and octagonal

poles are also handled, and are made to standard speci-

fications.

W. C. Sterling & Son are extending their business

now by getting out hardwood logs, and have established

a large general store at Omer, a new town surrounded

by forests, through which a railroad has just been built,

opening up for them a new territory. This new location

is managed by the Squire & Sterling company, of which

E. L. Squire is manager.

Diehl Propeller Fan.

The new "propeller" fan illustrated is made by the

Diehl Manufacturing company of Elizabethport, N. J.

For this fan motor an especially high efficiency is

claimed, and it is stated that at no volts but .30 to .35

of an ampere of current is required to operate it. The
motor has an unbroken magnetic circuit and all wires

on the armature or field coils are concealed and insu-

lated by double silk covering. A Carpenter enamel rheo-

stat is mounted in the base, and three speeds may be

had. All bearings are self-aligning and self-oiling, and

DIEHL PROPELLER FAN.

the outfit is finished in rich black japan, tastefully orna-

mented with gilt. The motor is wound for no or 220

volt direct current circuits and can also be supplied for

lower voltages.

Hunter Fan & Motor Company.
The excellence attained in ceiling fans has probably

nowhere been noticed more than in the production of the

Hunter Fan & Motor company of Fulton, N. Y. The
accompanying cut shows the factory of this concern.

About three years ago General Manager
J. C. Hunter

took up the subject of perfecting an alternating ceiling

fan, and in company with Mr. Tuerk devised several

patterns. Experiments were made at large expense,

extending over a year, before they achieved success. The
fan was not offered for sale until it had arrived at a high

state of perfection. Since that time it has constantly

been the aim of the company to improve its claim to the

manufacture of the handsomest ceiling fan on the

market. It makes strong claims for the ceiling fan, es-

pecially in the matter of economy of power, as it is

equipped with self-oiling bearings and adjustable blades,

and has a starting switch at the bottom of fan. Special

attention is paid to producing a strong, reliable, noise-

less, durable as well as ornamental fan. It is finished

in bronze, bower, barff, ivory or gold, nickel, and

polished brass. General Manager
J. C. Hunter reports

that the company has been obliged to add very much to

the help and machinery in order to prepare for what

now promises to be the largest trade it has ever had,

and fully double that done last season, notwithstanding

the fact that this season has been somewhat backward

thus far.

New Curling-iron Heater.

The accompanying cut illustrates a new electric

curling-iron heater manufactured by the American

Electrical Heater company, 197 River street, Detroit,

Mich.

The special feature of this device is its novel and attract-

ive design. This curling-iron heater is built for any

voltage, as ordered, and can be attached to any ordi-

nary lamp socket. The small four candle power lamp

at the side serves as ah indicator to prevent a careless

person leaving the current on the heater after use.
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The dog is of heavily oxidized iron, presenting a fine

bronze finish. The lamp, dog and curling-iron rest are

supported on a handsome marbleized slate base. One
feature of value is that any curling-iron may be used, as,

to heat the iron, it is only necessary to insert it in the

dog's mouth. This device is not only useful but it is orna-

mental and well suited for a lady's boudoir, hair dresser's

use, etc. This is but one of a number of unique heating

to
'.!?»!
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had been satisfied that Prof. Chaillet could actually

produce the lamp he claimed. The company proceeded

very conservatively, building a factory only large enough

to manufacture 1,000 lamps a day. That there might

be no mistakes, and that the experience of the various

factories making incandescent lamps in this country

might be taken advantage of, in addition to the knowl-

edge and experience obtained by Prof. Chaillet during

the many years he had manufactured incandescent

lamps in France and Germany, the company secured

the services of Joseph Hardwick, who for a number of

years was engaged in the laboratories of the Thomson-

Houston Electric company at Lynn, Mass., during

which time that company expended a great deal of

money in investigating different lamp filaments, and

also the services of Charles F. Stilwell, who was inti-

mately connected with Mr. Edison, working with him
during the entire period of all of the experimenting at

MenloPark, where thefirst incandescent lamp was made,

and who afterward had entire charge of the Edison fac-

HUNTER FAN & MOTOR COMPANY.

devices now being placed on the market by the Detroit

company.

Shelby Electric Company.
The village of Shelby, in Ohio, is conspicuous for

several things in the manufacturing world, among which

is the Shelby Electric company, manufacturer of incan-

descent lamps. This company was organized in 1896,

and began putting its lamps on the market during the

early part of 1897. The vigorous advertising methods

pursued by the management of the company brought its

name into immediate prominence, and the product

has, since the start, been taken far in advance of the

capacity of the plant.

The Shelby Electric company is composed of a num-
ber of capitalists, who, having been successful in invest-

ments in other manufacturing establishments in the vil-

lage, principally in the steel tube works, which is said

to be the largest bicycle tubing establishment in the

world, the Shelby Cycle Manufacturing company, which

is one of the leading bicycle factories of this country,

and the Shelby Mill company, which produces daily

nearly 1,000 barrels of flour, thought they saw an oppor-

NEW CURLING-IRON HEATER.

tory manufacturing incandescent lamps at Hamilton,

Ontario.

The personnel of any new enterprise is interesting as

well as important. For the benefit of those who know
the Shelby Electric company only by reputation, the

portraits of the men behind it are given, with the fol-

lowing outline sketches:

W. W. Skiles, the president of the Shelby Electric

company, is also president of the Citizens' Bank, presi-

dent of the Shelby School Board, a director of the

Shelby Steel Tube company and also a director of the

Shelby Water company, and largely interested in the

Shelby Cycle Manufacturing company. Mr. Skiles is

WORKS OF THE SHELBY ELECTRIC COMPANY.

tunity for an investment in the line of incandescent lamp

manufacturing, through the chance opportunity of in-

teresting Prof. A. A. Chaillet, formerly of Paris, France.

Prof. Chaillet succeeded in demonstrating to these gen-

tlemen and to the electrical engineers whom they con-

sulted that it was possible for him, by using an entirely

new method, to produce an incandescent lamp that, he

felt confident, would be superior to any on the market.

In order to demonstrate the practicability of making

this lamp, this company was organized, and the $100,000

of its stock sold within 24 hours after the investigators

senior member of the firm of Skiles & Skiles, well-known

railroad attorneys.

G. M. Skiles, vice-president of the Shelby Electric

company and junior member of the law firm of Skiles &
Skiles, is also vice-president of the Shelby Water com-
pany, a director in the Citizens' Bank, a director in the

Shelby Cycle Manufacturing company, and is largely in-

terested in the Shelby steel tube works. Mr. Skiles is a

member of the Grand Tribunal of the Knights of Pythias

in the state of Ohio.

M. H. Davis, treasurer, is president of the American
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League of Winter Wheat Millers, which office he has

held for four consecutive terras. Mr. Davis is also

president of the Shelby Mill cempany and president of

the Shelby Water company, a director in the First

Xational Bank and a director in the Shelby Steel Tube

company.

J. C. Fish, secretary of the Shelby Electric company,

and in whose hands the management of its affairs has

been placed, is a director of the Shelby Mill company

and a director of the Shelby Water company. Mr. Fish

is energetic, and his entire life has been spent in hustling

for trade. For the last eight years he has been engaged

in the water works department of the John H. McGowan
company of Cincinnati, Ohio, as a salesman of water

works engines.

A. A. Chaillet, the technical manager of the com-

pany, and upon whom it chiefly depends for its ad-

years superintendent of the Cooper Engine works at

Mount Vernon, Ohio, is the superintendent of the Shelby

Electric company. Mr. Whiteside has also made a spe-

cialty of electrical engineering, and this, with the mechan-

ical knowledge his long experience has brought him, is a

great aid to the company, as it puts him in position to

give advice on any point pertaining to an electric plant,

in the engine, boiler, or any other part of the plant, or

to any difficulty in wiring or any of the electrical appa-

ratus.

Jonas Feighner is one of the directors of the com-

pany. Mr. Feighner is one of the most experienced

bicycle men in the country, having been connected with

the Lozier Manufacturing company of Cleveland, Ohio,

for the past 15 years. Mr. Feighner has gained a

great reputation as a pusher for trade, and his large ex-

perience with the large manufacturing plants in the

Joseph Hardwick, the lamp expert, has had a wide

American experience, having served with the Thomson-
Houston. Columbia and Universal companies.

The intention of the company is not to make lamps to

see how cheaply they can be made, but to see how well

they can be made; and although the Shelby lamps are

new to a great many consumers, the price has been

generally maintained from the start. The success of

the company thus far has been remarkable, as by the

first of March it had received so many orders that it was

necessary to begin running nights and to increase the

size of the factory, the present appearance of which is

shown by the picture on the succeeding page. By the

middle of April it was decided by the board to again

double the size of the factory, and this was done as

speedily as possible, the factory now having an output

of 4,000 lamps per day, and the force is still obliged to

1. W. W. Skiles, President.

6. John C. Whiteside, Superintendent.

8. Henry Wentz, Director.

G. M. Skiles, Vice-president.
4. John C. Fish, Secretary.

Edwin Mansfield, Director. n

H. Davis, Treasurer.

J.
Williams, Director.

vice regarding all points pertaining to the manufactur-

ing of its product, was engaged in the factory operated

by his father near Paris, France, when the first incan-

descent lamp was made by them in Europe. The pro-

fessor has been engaged as a manufacturer of incan-

descent lamps since 1878, having had charge of the

laboratory of the largest factory in Germany. Mr.

Chaillet came to this country in 1S92 to manufacture

lamps at Marlboro, Mass. He had been engaged in

Germany by the Schaefer company to assist it in mak-

ing filaments and remodeling its plant. This factory was

closed by the Edison company shortly after Profes-

sor Chaillet had completed his work of remodeling. The

professor was then engaged in the designing department

of the General Electric company at Lynn, Mass., and

has recently completed the design of an electric loco-

motive for the Jeffreys Manufacturing company of

Columbus, Ohio. Professor Chaillet is not only an

electrician of extensive experience and knowledge, but

is a thorough chemist and mineralogist.

John Cooper Whiteside, A. S. M. E., for a number of

SHELBY ELECTRIC COMPANY.

country has made his advice invaluable to the Shelby

Electric company.

Henry Wentz, director, is a man of extensive experi-

ence, being also a director of the Sutter Furniture com-

pany and secretary of the Mutual Plate Glass Insurance

association. He is largely interested in the Shelby Steel

Tube company, and is a director of the Citizens' bank.

Mr. Wentz is one of the largest owners of real estate in

Shelby, having laid out the boulevard, which is the most

beautiful residence portion of the town.

Edwin Mansfield, another director, is a member of

the law firm of Mansfield & Long, and is also largely

interested in the Shelby Steel Tube works and a director

of the Citizens' bank.

B. J.
Williams, a fourth director, is cashier of the

First National bank, a director of the Shelby Steel Tube

works and a director in the Shelby Water company.

Each of the four gentlemen last named is well quali-

fied to act as a director of a manufacturing company;

they have all been identified with financial transactions

of considerable importance.

. A. -A. Chaillet. Technical Manager.

. Jonas Feighner, Director.

Joseph Hardwick, Lamp Expert.

but another addition to the factory is con-run nights,

templated.

The product of the Shelby Electric company is differ-

ent from that of other manufacturers of lamps, as it

makes a specialty of lamps with a tipless bulb of ex-

ceedingly high efficiency and long life. The company

claims many advantages for its method of production,

chief among which is the filament, which is radically

different from that used by any other manufacturer, and

the method of exhausting, which is said to be much

more perfect than that used by any other lamp factory

in the country. Each Shelby lamp is tested at its nor-

mal voltage for three hours before it is shipped out.

It is interesting to quote a report of the first factory

test from a local paper:

The object of the first test was to demonstrate the

efficiency of the Shelby lamp as compared with others.

To do this, lamps of various makes were operated at the

same time to show the differance in brilliancy when
burning at their normal voltage and candle power.

The Shelby lamp was easily distinguished as the most

efficient by everyone present. Not satisfied with this
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test, several lamps of different makes were tested in the

same manner, in order to select the most efficient lamp
t:> compare with.

The most brilliant lamp of other makes having been
determined, it was selected for comparison with the

Shelby lamp. The result of the conclusion of this test

was watched with great interest by all present, and
much to the satisfaction of those interested. The differ-

ence in favor of the Shelby lamp was so apparent that

no doubt was left in the minds of the most skeptical that

the claims made by Prof. Chaillet for his new filament

were not only true but could be considered modest in
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to wind the clockwork and to set the "let-off"

mechanism, so that it will be released at the desired

time; he can then turn on the switch and leave the de-

vice to operate automatically. If, however, it is desired

to switch off the current before the time determined

upon, and perhaps to again complete the circuit, or if

it be found desirable to turn on the switch and to turn

it off again after the time switch has operated automatic-

ally, all this can be done without any interference with

the automatic mechanism employed in the switch. The
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testing as are the indicating type; hence the new instru-

ments (see cut) are in the latter form and are constructed

with especial reference to making them convenient when
used as portable instruments. They are mounted upon
handsomely finished mahogany bases and covered with

neat dust-proof cases of aluminum, while a strong, well-

made hardwood outside- case with lock and key ac-

companies each instrument. This case is designed

so that the instrument can be used without removing
from the case, although it can be readily removed when

STANDARD AUTOMATIC TIME CUT-OUT.

the extreme. The question of effic iency, although one
of the most important in connection with the use of in-

candescent lamps, is not the only one.

The purchaser of lamps must consider in connection
with the efficiency, the length of life of the lamps he
buys, as it is perfectly possible to burn lamps at so high
an efficiency as to materially shorten the life, thus mak-
ing the lamp uncommercial. That the remarkable
claims of Prof. Chaillet might be verified regarding the

life of his lamp at its increased efficiency, the new
Shelby lamp and its competitors were burned at a grad-
ually increased voltage constituting what is known as a
forced life test.

Lamp after lamp of various makes burned out and ex-

ploded until the laboratory was lighted alone by the
Shelby lamp, not one of the Shelby lamps having been
visibly injured by the extreme severity of this conclusive
test.

At present the Shelby Electric company is not a mem-
ber of the lamp pool.

Standard cut-out has been approved by the Fire Under-

writers for currents up to 40 amperes and 220 volts. It

is made double pole, but can be wired so as to make it a

single-pole device as well. The Standard automatic

cut-out is manufactured by the Standard Electric com-

pany of Reading, Pa., for whom R. E. Difenderfer of

20 North Fifth street, Philadelphia, is general agent.

Standard Automatic Tims Cut-out.
Many devices have been constructed for cutting-off

current automatically, in most cases by the use of

Attractive Direct-connected Set.

An exceptionally compact engine-dynamo unit is

shown in the illustration. It is composed of an upright

Case engine directly connected to a 15 kilowatt "clover

leaf" multipolar dynamo built by the Onondaga

Dynamo company of Syracuse, N. Y. These small

units are popular where space is limited and an attract-

ive appearing set of high efficiency is desired. The
dynamo is of a late design, and is made of this type up

to 37^ kilowatts, the company employing the ring type

of field yoke for larger sizes. It is pleasing in general

appearance, and the manufacturer assures the trade that

NEW LINE OF AMMETERS AND VOLTMETERS.

it is desired to use the instrument for laboratory work*

Both the ammeters and voltmeters will read correctly

on alternating current of any frequency as well as on

direct current circuits, and there is no appreciable heat-

ing error. The ammeters are made in a variety of

ranges from one ampere up to i,ooo, and the voltme-

ters up to 10,000 volts, both in single and double scale.

These instruments are tested to stand 2,000 volts be-

tween the terminals and cap, thus eliminating all dan-

ger in the case of grounds on the line. Although the

instruments are very compact, occupying a space only

* ;

*...

ATTRACTIVE DIRECT-CONNECTED SET.

magnets, which in course of time proved unreliable

and caused their abandonment. The Standard auto-

matic time cut-out, illustrated herewith, is purely

mechanical and well calculated to meet all require-

ments and any demand made upon it up to its carrying

capacity. For display windows the merchant will find

it invaluable as a saver of current and most convenient

for cutting off current at any given time. By means of

this switch the consumer is saved the annoyance and
inconvenience of going himself or sending another

person to the point of consumption in order to break the

circuit. On account of the inconvenience of this pro-

ceeding, it is seldom done, and the consumer who has

his lamps longer in circuit than he needs them, is saved

this unnecessary expense. With the Standard auto-

matic time switch in circuit, the consumer has merely

it is well made in every respect, with well ventilated

armature and commutator. The set is said to be prac-

tically noiseless. It is operated at a speed of 550 revo-

lutions per minute and weighs about 3,700 pounds.

NEW ENGLAND PUSH-BUTTON SWITCH.

six by six inches, they have a scale length of nearly five

inches, giving very open deflections.

New Line of Ammeters and Voltmeters.
Appreciating the demand for a reliable but low-priced

line of testing ammeters and voltmeters for both direct

and alternating current, the Whitney Electrical Instru-

ment company of Penacook, N. H., has brought out a

modified form of its well-known Hoyt type. While it is

not by any means the intention to discontinue the man-
ufacture of the latter instruments, it has been found

that, although giving by far the most accurate method
of taking measurements, instruments operated on the

dynamometer principle are not as convenient for rapid

New England Push-button Switch.
Constantly watching the wants of the trade in the line

of switches, the O. S. Piatt Manufacturing company is

continually adding new features to this line of its busi-

ness. In the last year it has brought out a flush switch

which is claimed to be the strongest and neatest switch

made, an indicating switch, a cheap knife and a first-

class high-grade knife switch—all of which are fully up to

the high standard of the well-known N. E. switches.

Noticing the need of a good push-button switch, the

company has been several months in studying the wants

and requirements of a perfect article of this kind, find-
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ing that it must be strong, small in size but large in

capacity, neat in appearance, easy to work as well as

easy and convenient to wire, dust and bug-proof, not too

expensive, and as durable as the hinges to the front

door. All of these points are thought to be embodied in

the New England push-button switch, which is now
offered to the trade. As shown in the accompanying

cuts, these switches are incased in a solid cast brass

housing, perfectly and strongly insulated. Having no

porcelain in, on or about them, they can stand any rea-

sonable amount of careless handling without injury; in

fact, are practically indestructible. The bases are of

slate, and are guaranteed to be free from metallic

veins, making them the strongest and safest insulator

known, much stronger than porcelain and positively non-

absorbent. It will pay anyone who is interested to send

to the O. S. Piatt Manufacturing company, Bridgeport,

Conn., for samples of these switches.

Water Wheel for Mule Transit.

The cut shows the cascade water wheel, built by

James Leffel & Co. of Springfield. Ohio, which is in-

tended for foreign shipment, to be located at a point

inaccessible to the usual means of transportation. In

order that it may be installed under those conditions,

the specifications called for a wheel built in such style

and proportion that no part or piece should exceed 140

pounds in weight, nor the minimum weight of any piece

be less than 120 pounds.

These requirements are successfully met in the wheel

WATER WHEEL FOR MULE TRANSIT.

illustrated. It is intended for a small electric plant of

60 to 200 incandescent lights. The power is regulated

by means of a hand wheel and screw, shown in the

illustration, that lift a gate which covers three nozzles,

affording a wheel of one, two and three capacities of

power. Each nozzle can be at will used separately, by
means of this gate, or two or three may be used com-
bined.

The lights will be sufficiently steady to admit the use

of this character of wheel without an automatic gov-

ernor, the variation being compensated through the or-

dinary rheostat. The heavier types of this character

of wheel are frequently applied direct to the generators,

without belt, which is used in this case. The catalogue
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"H. W, J." Arc Lamp Hanger.
A new arc lamp hanger, introduced by the H. W.

Johns Manufacturing company is constructed after the

principles embodied in its giant strain insulator for

trolley span wires, insuring great strength and high in-

sulating qualities. The lamp insulator is bell-shaped,

with a ring at the top for the hanging cord and a hook

at the bottom to receive the ring in the top of the lamp.

The cut of the hanger in section shows the arrangement

of the ring and hook and the method of insulating these

parts from each other and from the metal retaining case

H. W. J." ARC LAMP HANGER.

by sheet mica and moulded mica, the latter moulded

under great pressure and forming the outer covering

and the petticoat. The design of the insulator is such

that there is ample insulating surface; the breaking

strain is 1,000 pounds. The hook is made of malleable

iron, which may be bent or closed over the lamp ring

if desired. By adopting the giant strain construction

the sheet mica supports all tensile strains, the moulded

mica fills every crevice and furnishes the best of insula-

tion, and the metal casing prevents any possibility of

the hanger giving way and dropping the lamp into the

street.

Crown "K" Woven Wire Brush.
The Crown "K" woven wire brush shown in the pic-

ture and made by the Crown Woven Wire Brush com-

pany of Salem, Mass., is very similar to the imported

German brush and is rapidly taking the place of the

latter in this country, as owing to the duty on the im-

ported brush the Crown "K" is sold at a much lower

price. This company is making a specialty of the manu-

facture of. woven wire brushes and is making everything

possible in copper, phospor bronze and alloy. It is at

present filling large orders for pencil brushes, to be used

in place of carbon brushes on fan motors, etc. The
company has recently reduced the prices on alloy

brushes.

Ball Bearings for Dynamos and Motors.
As almost every moving part of a machine seems likely,

sooner or later, to run on ball or roller bearings, it is not

surprising to learn that these bearings have lately been

applied to electrically driven ceiling fans. Some time

ago the Eastman Kodak company fitted up all its ceiling

fans, 75 in number, with ball thrust bearings, similar to
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over all other low-priced materials, the Rockwood Manu-
facturing company of Indianapolis, Ind., determined to

construct a belt pulley of paper, that would in a large

degree, if not entirely, overcome the annoyance and loss

occasioned by slipping belts. The accompanying cut

illustrates the general form of paper dynamo pulley

made by the Rockwood company. Adhesion of the belt

is the chief merit of the paper pulley, in which it ex-

ceeds an iron pulley in the proportion of four to one; a
wooden pulley two to one. Tests made by the Frank-
lin Institute, Philadelphia, show the following results:
Transmission—Iron, 34 pounds; paper, 144 pounds, with equal

tension of belt.

Tension—Iron, 150 pounds; paper, 39 pounds, for equal trans-
mission.
Width—Iron. 12 inches; paper, three inches, unsafe For belt.
Diameter—Iron, 48 inches; paper, 24 inches, for equal tension.
Contact—90" on 24" paper equals 1S0 on 36" iron.

The lighter tension on the belt reduces strains, permit-

ting lighter shafting, hangers, etc., reduces consumption
of oil and annoyance and loss from hot bearings. There
being no slipping of the belt, there is no wear, and the

item of belts in the expense account will be materially

reduced. The waste of power and loss of time of em-
ployes and bad work due to slipping of belts is obviated.

A paper pulley may be relied upon to transmit all the

power a belt will carry without a tightener, the belt,

not the pulley, being the limit. There being no shrink-

ROCKWOOD PAPER PULLEY.

age strains, as in cast-iron, or numerous pieces, as in

wooden pulleys, they may be run at very high rates of

speed with safety, and are not easily damaged in handling.

The Rockwood company states that several pulleys in

the Brush electric light station in Indianapolis have

been in constant use for eight years, giving best results,

and are to-day apparently as good as when first put in

service. Paper pulleys are not injured by steam or

atmospheric conditions, bat should not come in contact

with water. Paper is of uniform density, and, being

turned inside and out, the pulleys are perfectly balanced.

They are fully one-half lighter than similar cast-iron

pulleys, admitting of lighter shafting and bangers, de-

CROWN "k" WOVEN WIRE BRUSH.

of the company shows a plant recently installed of four

of these wheels, under 740 feet head, three of which are

connected directly to the generators, and the power
transmitted a long distance.

Recent competent and thorough tests, conducted at

the Ohio State University, of a 26 inch wheel of this

make, shows an efficiency or useful economy of water

of 92.36 per cent. A 38 inch wheel, tested at the same

time and by the same parties, gave results within .S3 of

one per cent, of this same efficiency, or over 91 percent.

The impulse and reaction wheel, to which class this

belongs, is being largely used for electric plants, as well

as other purposes, since the power can be easily estab-

lished, or located at inaccessible points, and the cur-

rent transmitted any reasonable distance, thus making

available many powers heretofore considered worthless.

that shown in Fig. 1, and it now reports that these have

given good satisfaction as friction savers. Ceiling fans

with this improvement already applied can now be pur-

chased of the Wagner Electric company of St. Louis,

which has adopted them in its "97 model. The bearings

are manufactured by the Ball Bearing company of Bos-

ton, Mass.

The latter company is also furnishing ball bearings

for the journals of larger dynamos and motors {Fig. 1). A
Westinghouse 20 light dynamo fitted with these bear-

ings is still running after five years of service, and ap-

pears to be good for as long a period in the future. No
repairs of any sort have ever been made upon it.

William Porter has purchased the electric light plant

at Eldora, Iowa, for $22,500.

Rockwood Paper Pulley.

Recognizing that the effectiveness of belted machinery

is dependent on a uniform speed, and believing in

the unreliability of iron, wooden and covered iron

pulleys, and having faith in the superiority of paper

ARINGS FOR DYNAMOS AND MOTORS,

creasing cost of plant and maintenance, and being cor-

respondingly easy to put up. Electric light companies

report that they get from three to five extra lights, and

steadier lights, from each dynamo, by the use of a

paper pulley, and on all other high-speed machinery

paper pulleys will be found equally advantageous.

Paper being a non-magnetic material, paper pulleys are

not subject to the attraction of the dynamo magnets,

thereby relieving the armature shaft and collars from

end strains.

A very simple and interesting test is made by the

Rockwood company to illustrate the advantage of the

paper surface in contact with a belt as compared with

an iron surface. A belt weighted on one end and at-

tached at the other to a spring scale is so arranged as to

be thrown first over an iron pulley and then over the paper

pulley, which may be revolved by a handle to draw by

friction the belt against the spring. The experiment

shows the remarkable increase in adhesion of the belt to

the paper pulley compared to the iron.
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New General Electric Transformer.
A type of transformer of new mechanical design and

embodying many marked improvements is announced

by the General Electric company. It is known as the

type H, following the preceding types in alphabetical

order, and its novel construction will be understood

from the following:

Fig. 1 shows the construction of the core, built up of

FIG. I. NEW GENERAL ELECTRIC TRANSFORMER.

single rectangular punchings assembled into a rectangu-

lar bundle with notched ends. The bundle compressed

under great pressure is compactly held by a casing of

insulating material, around which is wound one-half

of the low- potential winding, leaving the toothed or

notched ends only obtruding. Around this winding

is an insulating wrapping, and over it one-half of the

high-potential coil is wound. Two such cores and sets

of coils, placed side by side with the ends of the cores

interlocked into another set of rectangular punchings,

complete the interior construction of the transformer.

Winding the coils upon a tightly compressed bundle

of iron gives a practically solid mass without possibility

of vibration either in iron or coils, and thus eliminates

any objectionable "humming" or damage to insulation

from constant slight motion of the coils. Still another

advantage is the one cylindrical bounding surface be-

tween the primary and secondary, doing away with cor-

ners or other surfaces inconvenient to insulate. A sim-

ple plain cylinder of insulation, composed principally of

mica, projects well beyond the winding and separates

effectually the primary and secondary windings. This

method is consistently carried out in all sizes of the

type H, and in the design of the very large ones the di-

connected to earth. Thus, even should the insulation

between primary and secondary become pierced, this

grounded shield would prevent any part of the secondary

system being at any great difference of potential from

the earth, and remove any possibility of danger to life

and property due to high potential on the secondary

winding.

The usual type of transformer could with difficulty

only be provided with this shield, while with type H
the addition is both simple and effective. Fig. 2 shows

a 10 kilowatt transformer of this type partially com-

pleted, the right-hand core equipped with its shield and

another shield standing in front of it. While the Gen-

eral Electric company does not provide this shield in

standard transformers, it can readily do so when re-

quired.

The relative positions of the iron and copper in the

design of the type H is reversed when compared with

transformers of other makes. In the usual construction

the copper is buned inside the core, and is, therefore, in

the hottest part, of the transformer, sometimes 75 to

ioo° F. above the temperature of any accessible part.

This is the exact opposite of what is required, as high

temperature in the copper means increased resistance,

and, consequently, increased drop with reduced effi-

ciency as well as rapid and sure deterioration of the

insulation, a moderately high temperature having no

injurious effect on the iron core, in fact slightly reducing

the loss in it. With coils on the outside and ample clear-

ance between them and the case, a heavy insulating

material is not necessary, and any heat can readily

escape, two conditions absent when the coils are inside

the iron. The type H 60 cycle transformer operates at

a lower temperature than any yet introduced.

Fig. 3 is a curve illustrating some of the foregoing

facts. All temperatures of the copper were determined

by measurements of the resistance of the coili at inter-

vals during the run, and, therefore, denote actual mean
temperature of the entire winding. Curve 1 is the tem-

perature of a large sized type H transformer; curve 2,

the temperature of the same transformer with the case

filled with oil, all type H transformers being in cases

designed to be filled with oil; curve 3 shows the tem-

perature of the oil, while curve 4 shows the temperature

of a well-known transformer of the same size but of

other make; curve 5 showing the highest temperature

accessible to the thermometer of the transformer, the

actual temperature of which is shown in curve 4.

Fig. 4 shows a group of the standard sizes of type H
ready for insertion in their cases. They are uniform,

both in proportion and appearance, in the different sizes.

Each size has its own special punching, with the result

that the entire line is laid out on a perfectly uniform and

consistent basis.

Fig. 5 shows the careful design of the case. It is well
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FIG. 3. NEW GENERAL ELECTRIC TRANSFORMER.

mensions are so proportioned that the necessity of inter-

mixing the primary and secondary windings to obtain

good regulation is done away with. The single set of

windings is adhered to in all sizes and possible break-

down of insulation almost inseparable from several sub-

divisions of coils, avoided. To form as strong a barrier

as possible against a high potential on the secondary, a

protective device is added to the insulation. This is the so-

called "earth shield," which is simply a sheet of copper

placed between the primary and secondary windings and

proportioned; the cover has a deep flange giving a

weather-proof joint, the bushings of both primary and

secondary leads are of porcelain placed in projecting

compartments at the top of the box, which gives protec-

tion to the bushing and insures ample distance between

primary and secondary. Four secondary terminals are

brought through the bushings. The transformer can

thus be used interchangeably for either of the two second-

ary voltages for which it is wound or on a "three-wire

secondary" system. A connecting board placed in the

case provides for a similar coupling of the two primary

coils in series or multiple.

To those interested in looking still further into the

construction of this transformer and the results that

have been obtained with it, the General Electric com-

pany would be pleased to send, upon application, a copy

of a treatise entitled "Use and Abuse of Transformers."

This little pamphlet deals broadly with the transformer

question much more thoroughly than is common in com-

mercial literature.

Armorite Factory Moved to Pittsburg.

Readers of the Western Electrician will recollect

an illustrated article that appeared on December 19,

1896, descriptive of the manufacture of armorite in-

terior conduit. At that time the factory of the Armorite

company was in Detroit, and the works were thought to

be large enough for the productive needs of the company
for some time to come. Those in the electrical trade,

therefore, and particularly the supply houses and con-

tractors in the United States who have watched with

interest the successful reception of armorite interior

conduit by builders, will be surprised at the announce-

ment coming so soon that a demand for that specialty has

now reached such proportions that it was found neces-

sary to have greatly increased facilities for its produc-

tion. Difficulty, too, was found in securing the iron

armor for the conduit, and on this account and for other

reasons it was deemed a wise move to increase the plant

and locate it in Pittsburg President Cummings of

the Armorite company accordingly made an arrange-

ment with the Pittsburg Tube Works through which

the Armorite interests obtained possession of a portion

of that company's extensive works at Pittsburg, on
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Second avenue and Brady street. The portion of the

works secured immediately adjoins the tube mill, so that

the iron armor comes directly from the machines pro-

ducing it into the factory of the Armorite company,

thus facilitating to a remarkable degree the production of

the conduit.

For a number of weeks the Armorite company has

been busily at work moving the machinery from the

Detroit factory to the new Pittsburg plant, and the con-

cern is now almost, if not quite, ready to turn out con-

duit in greatly increased quantities.

The company considers this move an important one

and greatly to the benefit of its customers in many
ways. Located as the company now is, at the source of

its supply of iron armor and with its wood-working

machinery, etc., to produce the lining of the conduit, at

the same point, and the entire factory at such a center

as Pittsburg, with its unexceled transportation facilities

oorth, east, south and west, it certainly seems,a very

;ood move, and one that shows wisdom on the part of

President Cummings.

It is hardly more than a year ago since James F.

Cummings of Detroit appeared in the electrical field as

che champion of simple interior conduit or wood-lined

;ubing, which he had aptly named "armorite." For

years Mr. Cummings had been at work developing this

ipecialty, carefully planning every detail and designing

special machinery to aid in its production. Woodwork-
ers of much experience when requested to produce wood
lining according to Mr. Cummings' specifications had
replied, "It can't be done." But to-day it is an undis-

puted fact that it has been done. The manufacture of ar-

morite is a most interesting process. The conduit consists

essentially of an iron tube, usually furnished in lengths

of 10 feet, and lined with a basswood tube. The
wooden lining is formed in halves, each being tongued

or grooved, so that when placed together the tongues

and grooves will fit perfectly and the two halves when
together form a perfect and tight wooden pipe.

The birth of Armorite, was soon followed by the- or-
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ganization of the Armorite Interior Conduit company oi

Detroit. During these days of development a large

number of patents were taken out, some of which are

owned by the Cummings Conduit company, and some

by the Armorite Interior Conduit company. In fact

every effort has been made and precaution taken fully

to protect, both in this country and abroad, Mr. Cum-
mings' inventions.

The Armorite Interior Conduit company was organ-

ized April 3, 1S96, and has the following-named officers:

James F. Cummings, president and general manager;

James Grant, vice-president; John Thomas, secretary

and treasurer; William A. Cummings, superintendent.

FIG. 5. NEW GENERAL ELECTRIC TRANSFORMER.

The Cummings Conduit company has James F. Cum-
mings as president, W. C. Yawkey vice-president, and

T. J. Austin secretary and treasurer.

Those who have watched the progress that President

Cummings has made with this simple yet valuable

specialty will give him the credit that is his due.

Through his indefatigable efforts the business of the

Armorite company has grown in the short time of about

a year to a point that has exceeded his fondest expecta-

tions. There are few, however, that will begrudge Mr.

Cummings his success, for it is safe to say that it

would be hard to find a man in the electrical business

that is better liked.

General Electric Company at the Con-
vention.

The General Electric company will be represented at

the Niagara Falls convention in a manner befitting its

standing in the industry. The headquarters will occupy
the writing room of the International hotel and an ex-

hibit of supplies will be made in the adjacent room.
This exhibit will comprise a display of long-burning
arc lamps for both direct and alternating current cir-

cuits, the latter a recent development. The company
will also show a number of focusing lamps for high ten-

sion series arc work, as well as long-burning arc lamps
for use in series on 220 and 500 volt railway circuit.

The transformer exhibit will include a number of the

recently developed type H transformer, and to make this

exhibit more effective all the different parts which go to

make up the transformer will be shown in detail as well

as the cores in the various stages of completion. In con-
nection with this exhibit, the General Electric company
will distribute a pamphlet entitled "Use and Abuse of

Transformers," perhaps the most complete treatise on
this subject ever issued in the form of commercial litera-

ture. In addition to this a number of charts will be
hung upon the walls of the rooms showing the regula-

tion and other curves of the type H transformer.

There will also be a working exhibit of the Wirt
lighting arresters with samples of the latest types for

Niagara Falls for distribution. The souvenir for this

year will be a small book descriptive of the Falls, and
of the large amount of work the General Electric com-
pany has done in its vicinity. Considerable care has
been expended in making this souvenir of a character
befitting the occasion.

There is a rumor that the General Electric company
is preparing something for the ladies, but the conven-
tion committee of that company refuses to disclose their

plans in this direction.

The General Electric company will be represented by
the following named gentlemen; E. W. Rice, third vice-

president; S. Dana Greena, general manager lighting de-
partment; J. R. Lovejoy, general manager supply depart-
ment; H. \V. Hillman, supply department; H. C. Wirt,
engineer supply department; W. L. R. Emmet, engineer
lighting department; J.W. Kirkland, lighting department;

J.
M. Andrews, lighting department, Schenectady, N. Y.

;

A. D. Page, manager incandescent lamp sales; M. K. Eyre,
manager lamp works; John W. Howell, engineer lamp
works, Harrison, N. J.; Chas. B. Davis, manager; A. R.
Bush, engineer; C. D. Haskins, manager meter depart-
ment; Fred'M. Kimball, manager supply department;
S. B. Paine, manager power and mining department,
Boston, Mass. ; C. F. Esterbrook, supply department, and
John McGhie, New York; H.

J. Buddy, D. R. Bullen,
supply department, Philadelphia, Pa.; John P. Judge,
Baltimore office; A. F. Giles, manager, Atlanta, Ga.;

J. C. Calisch, Pittsburg, Pa ; Thomas H Fearey, man-
ger; D. F. Potter, Buffalo office; H. H. Crowell, Syra-
cuse office; W. F. Hayes, Edward K. Gillette, L. H.
Cooper, Cincinnati, Ohio; T. W. Dixon, Columbus
office; Irving Hale, manager, Denver office; F. M. Ray,
manager supply department, San Francisco, Cal.;

W. D. A. Ryan, Lynn, Mass., office.

Affairs of the Calumet Electric Railway
Company.

Judge Showalter, of the United States Circuit Court

at Chicago, has authorized John C. McKeon, receiver

of the Calumet Electric Railway company, to issue

§200,000 worth of receivers' certificates, to bear six per

cent, interest and to run until June 1, 1900. The Calu-

met Electric is the principal asset of the National Bank
of Illinois, and Mr. McKtcn as receiver of the latter will

advance himself money out of the bank's cash on the

certificates he will issue as receiver for the road.

Though this action will hold off the next dividend on

Illinois National depositors' claims for a longer period

than would ordinarily be necessary, it will best con-

serve the interests of the depositors, as the receiver will

not have to sacrifice the certificates at a price below par

in order to get ready cash. Among the uses to which

proceeds of the certificates will be put are the payment

of current obligations and pay rolls, miscellaneous cur-

rent claims, Paige Iron works claim, Pullman Palace

Car company claims on account of lease of Pullman

electric railway and purchases of cars. An appropria-

tion of $56,052 is made for repairs, work and extensions,

including improvements in the motor equipments and

power plant.

PERSONAL
H. E. Shedd, city electrician of Elgin, 111., was a

Chicago visitor last week.

Frank L. Marr, president of the Helios Electric com-
pany of Philadelphia, was in town last week.

ELECTRIC RAILWAY.
Director Raymond of the National Railway company,

an Illinois corporation which controls the street railroad
business of St. Louis, says that earnings of that com-
pany so far this year have fallen off somewhat below the
record of 1S96. In that year the company earned 9.22
per cent, on its stock. The falling off so far has not
been heavy enough to suggest a reduction of the divi-
dend rate, which, according to Director Raymond, is

likely to continue six per cent. The outlook he considers
fairly favorable for the latter part of 1897.

TRADE NEWS.
William Hubbard of Elgin, 111., claims the distinction

of being the first independent manufacturer of and dealer
in telephones. The Elgin telephone has held its own
and is growing in popular favor.

The National Automatic Fire Alarm company of Lou-
isiana is now going into the general electrical supply
business, handling electric light, telephone and house
goods supplies, putting in a complete line of these goods.
It will be glad to receive catalogues from manufacturers.
E. H. McFall is general manager of the company.

The Peerless Rubber Manufacturing company of
New York is sending out circulars descriptive of its

chief specialties, Rainbow, Honest John, Hercules and
Peerless packings, as well as of the Eclipse sectional
rainbow gaskets". These circulars contain much that is

interesting to the trade, especially to purchasers of this

class of supplies.

The New York office of the Electric Storage Battery
company of Philadelphia has been moved to new quar-
ters, rooms 904 and 906 Commercial Cable building at
20 and 22 Broad street. This change has been necessi-
tated by the rapid growth of the New York business, for
which General Manager Blizard of this office has reason
to feel justly proud.

The Maxwell House, Nashville, Tenn., is increasing
the electric light plant by the addition of a 115 horse
power engine direct-connected to a General Electric
dynamo. The engine was built by the Ball Engine com-
pany, Erie, Pa., and is the third engine furnished by
the company for this hotel. The Rockville Water
Works, Rockville, Md., is installing an electric light

plant, the engine for which was furnished by the Ball
Engine company.

A. M. Morse on June 1st removed from 1249 Mar-
quette building, Chicago, to suite 110S and 1109 in the
same building. He will make a specialty of high-grade
engines for electric service, both Corliss and high-speed
types. Mr. Morse has had a wide experience in steam
engineering work and has equipped many of the repre-
sentative power plants of the Southwest. For the last

five years he has been the selling agent of the Buckeye
Engine company for the St. Louis and Chicago territory,

but severed his connection with that company June 1st.

The Chicago Belting company takes considerable pride
in a letter received some time ago from the Louisiana
Electric Light company, New Orleans, La. , which has the
distinction of using what is said to be the largest beltjin
the world. This belt is 143 feet long by S4 inches wide.
Afteralmost a year's use the Louisiana company does not
hesitate to state that it is all the makers claim for it.

The users state that it has never given a moment's
trouble, always running true and straight, although it

has carried a load of 1.S00 horse power. Many similar
testimonials have been received from other users of

belts made by the Chicago Belting company, for which
exceptional claims are made. The company has received
more than its share of business within the last few
months.

A representative of the Western Electrician re-

cently visited the Commercial Electrical Supply com-
pany of St. Louis, and found the company busily en-
gaged in pushing general supplies, and especially the
spring fan business. Notwithstanding the backwardness
of the season, the company has done an extensive trade
in fans; in fact, the management states that one-third
more fans have been sold this season than was the case
last year. Ceiling and desk fans have been the most in

demand. The Commercial company also announces the
fact that it has just closed arrangements whereby it is

to push the Helios arc lamps. As is well known, the
Helios "inclosed arc" has a number of valuable features,
which the Commercial company's customers will do well
to investigate. The company is now busily at work
finishing a very complete catalogue. This will be a very
handsome and thoroughly comprehensive work, and one
that should be in the hands of every buyer of supplies

FIG. 4. NEW GENERAL ELECTRIC TRANSFORMER

both alternating and direct current work. The meter
and instrument exhibit will comprise samples of the
latest inclined coil instruments for switch board
and portable use, and a series of Thomson recording
wattmeters. C. D. Haskins, who has paid especial
attention to the question of meters andtheir use, is ex-
pected to be in attendance to explain fully to the dele-
gates the merits of the induction, prepayment, high
frequency, station, indicating and regular types of re-
cording wattmeters.
On the tables in the rooms will be a number of fan

motors, both for alternating current and direct current.
An X-ray set will also be installed at the headquarters,
and will be in constant operation.

At the store of F. D. Oliver & Co. the General Elec-
tric company will make an exhibit of incandescent lamps
and lamp signs, while on the veranda of the Inter-
national hotel a series of long-burning lamps for 500
volts circuits will serve to enhance the illumination.

Quite an extensive stock of literature will be sent to

Thomas R. Mercein, secretary of the Northwestern
Electrical -association, while in Chicago last week an-

nounced that the organization had gained many new
members during the last few months, one application
coming from Denver.

BUSINESS.

ELECTRIC LIGHTING.
The contract for furnishing and installing an electric

light plant for Graceville, Minn., was let to J. & W. A.
Elliott of Minneapolis for $4,496.

A special election was held in Geneva, N. Y., re-

cently for the purpose of awarding the street lighting

contract. The one-year contract of the Geneva Brush
Electric Light & Power company received the major-
ity of votes, 226 for and 13 against. An investigating

committee, for the purpose of investigating the question

of municipal ownership of an electric light plant, was
also voted for, the vote being 162 for.

The Boston (Mass.) Motor company's 1S97 catalogue,
containing several tables and other valuable information,
also a full list of motors for battery, alternating and
direct current X-ray apparatus, and experimental elec-
trical supplies, will be sent to those interested on receipt
of stamps for postage.

The Electric Appliance company desires to call par-
ticular attention to the fact that it has recently increased
its stock of porcelain goods to the point where it claims
that it now carries the largest and best assortment of

porcelain insulators, tubes and cleats in the West. The
stock includes several hundred different styles of porce-
lain insulators, brackets and cleats, and is certainly a
most complete stock of porcelain goods.

The Farr Telephone & Construction Supply company,
342 Dearborn street, Chicago, has just issued a complete
and interesting catalogue of telephones, telephone sup-
plies, etc, which everyone interested in telephone work
will find of interest. The catalogue, which is also a
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hand-book of information, contains a number of dia-

grams, with instructions for connecting up telephone

lines, bells, batteries, etc. It is profusely illustrated.

Copies may be had on request.

The Adams-Bagnall Electric company has recently

closed a deal by which the company will confine itself

exclusively to the manufacture of arc lamps, having

sold the incandescent business and factory-. The
former manager, Mr. Rogers, and Mr. Arnold of the

engineering corps, have retired to engage in the incandes-

cent lamp business. The Adams-Bagnall company has

moved into much larger quarters, which gives it nearly

double the previous capacity and the manufacturing
facilities which experience showed would be desirable.

H. M. Underwood & Co. of Chicago have secured

many valuable agencies for the western territory.

They are general sales agents for the United States for

the Cloos junction box, and they have only recently

been made Chicago agents for the Belknap Motor com-
pany, Portland, Me. Mr. Underwood has been in the

electrical business since 1SS4. and has been connected

with many of the largest electrical companies. The
Belknap Motor company may be congratulated in ob-

taining the services of such an enterprising representa-

tive and one who has many staunch and influential

friends in the trade who will not leave a stone unturned
to throw business in his way whenever an opportunity

presents itself. It will be remembered that when the

system of conduiting buildings first came out Mr. Un-
derwood was among the first to take up this branch.

He was then with the Interior Conduit & Insulation

company. New York, and he came to Chicago in 1S91 as

general sales agent for that company. He was the first

person to install an automatic telephone exchange for

public use. This was for the Strowger Automatic Tele-
phone company, in November, 1S92.

The following list of valuable agancies would seem to

indicate that S. F. B. Morse & Co. have been during
the last few months actively at work extending their

already rapidly increasing business: Medbery electri-

cal railway material and switches, Gordon-Burnham
primary batteries, iron clad rheostats and theatre dim-
mers, "Globe" high grade incandescent lamps,
"Pioneer" enclosed arc lamps for incandscent circuits,

Hope Electrical Appliance company of Providence, R. I.

specialties. Of course it is well-known that the chief
specialties S. F. B. Morse & Co. are high grade insula-

ted wires and cables. S. F. B. Morse the senior mem-
ber of the firm is one of the most popular and success-
ful wire salesman in the West. In fact it is safe to say
that few men are more popular with heavy buyers of
high class insulated wire and cable than he. J. D.
Earle, the the junior member of the firm, has recently
associated himself with Mr. Morse under the firm name
of S. F. B. Morse & Co. and together these gentlemen
constitute a team that will be hard to beat. Mr. Earle
is a Boston man who has recently come to Chicago. In
the business of S. F. B. Morse & Co. he will attend
largely to the office affairs of the concern while Mr.
Morse will, as has been his custom, engage actively in

pushing the sales of the various specialties. There is no
change in the location of the headquarters of the insti-

tution. "Morse" and Earle can always be found at

the "old stand," 1015 Marquette Building, Chicago. It

has long been Mr. Morse's desire to add to his special-

ties, wires and cables, a number of other valuable and
high class electrical specialties for the reason that he
believes that his large acquaintance among buyers in

the West would be valuable in pushing a few other
parallel special lines as well as the wire business alone.
With two men so well fitted for the respective branches
of their business it is fair to presume that the new or-
ganization will prove as successful as the old one.

One of the most attractive pamphlets that has been
issued to the trade in many months is that which deals
with "Use and Abuse of Transformers," a product of
the advertising department of the General Electric com-
pany. The reasons that prompted the publication of

this treatise at the present time is explained by the pub-
lishers: Distribution of electrical energy by transform-
ers, coming into use as it did at a time when electrical

plants were being installed rapidly and the whole elec-

trical business was being exploited in a most vigorous if

unsystematic manner, was not, in the early stages of

its development, closely criticized by the users; it was
sufficient that this method accomplished results which
could not be obtained in any other way. At the present
time, when the electrical business has settled down into

more conservative lines, it is of the utmost importance
to look over the field, and to view without roseate spec-
tacles the qualities of the apparatus upon which the suc-
cess of many electrical enterprises depends, and espec-
ially to see what has been done in improving such appa-
ratus and rendering it more desirable and economical to

the purchaser. We may divide the discussion into three
parts: The essential properties of alternating current
transformers, proper and improper methods of distri-

bution, results obtainable by exchanging bad methods
for good. The pamphlet contains much new informa-
tion and much that has already been printed, but it is

presented in such compact and attractive form that it

cannot fail to be useful to central station managers.

ILLUSTRATED ELECTRICAL PATENT RECORD.
583,452. Electric Switch. Thomas H. Brady, New

Britain, Conn. Application filed February i, 1897.

A pair of circuit terminals and a lever handle, which is

provided with a terminal disk, and is pivoted thereby be-

tween the parallel cheeks of one of the terminals, the disk

being of uniform thickness equal to the distance between
those cheeks, in combination with a circuit-closing blade,

which is of the same uniform thickness between those
cheeks, and is adapted to turn on the disk as a pivot.

583,507. Gas Engine. John W. Raymond, Racine,

Wis. Application filed January 13, 1896.

An electrode is adjustably and removably secured to the
distributing valve, and a second electrode is removably en-

gaged within an aperture of the cylinder wall.

583,513. Electrolysis of Watery Salt Solutions Wil-

helm Spilker, Berlin, Germany. Application filed

August 15, 1891.

In the electrolysis of watery salt solutions the process
for the production of endosmotic membranes for use in the

electrolysis by the electrolysis itself consists in separating,
by means of a membrane serving as a foundation dia-

phragm, an alkaline cathode solution from an anode solu-

tion consisting of a mixture of the chlorides of the alkali

metals and calcium holding the corresponding oxyhydrate
caustic lime in solution, and causing a solid porous coat-

ing to be firmly attached to the foundation membrane on
the side of the anode space by passiug an electric current
through the bath.

583.524. Underground Railway Conduit. Albert G.
Wheeler, New York, N Y. Application filed March
5, 1896.

A slotted conduit, comprising transverse yokes, slot rails

bolted to the same, and guide rails which are secured in

place by being inserted between the slot rails and the

yokes.

583.525. Electric Railway. Albert G. Wheeler, New
York, N. Y. Application filed March 5, 1S96.

A supporting bar is provided, and a traveling contact de-
vice is carried by the bar ; a guide flange is mounted on the
bar and provided with a sleeve which slides endwise on the

• bar, and which is supported in position by the parts at the
lower end of the bar.

583,575. Collector for Electric Railways. Louis J.

Hirt, Brookline, Mass. Application filed Septem-
ber 6, 1895.

A frame is suspended from the car, with a series of con-
tact plates on each side of the frame and insulated there-

from ; conducting strips whereby the current is conveyed
from the contact plates through the collector, and the in-

sulator between the series of contact plates on each side of

the frame.

583,586. Electric Igniter for Gas Engines. George
Westinghouse and Edwin Ruud, Pittsburg, Pa.
Application filed September 22, 1S96.

Two movable electrodes are mounted in the cap or bon-
net, each adapted by its movement to make and break a

circuit, and an actuating mechanism is provided for oper-
ating either of the movable electrodes.

583. 5S9, Electric Connector. Frank E. Austin, Han-
over, N. H. Application filed January 7, 1897.

An insulating casing and elastic closing plugs for the
same are provided with pin-hole apertures for the inser-

tion of the ends of the conducting wires, and a conducting
amalgam in the casing is adapted to establish an electrical
connection between the inserted ends of the wires.

583,618. Vacuum Electric Arc Furnace. Hilliary El-

dridge, George H. Wright and Daniel J. Clark,

Galveston, Tex. Application filed February 24,

1S96.

A cylindrical pot-cathode and a hollow cylindrical anode
are supported for vertical adjustment within the cathode,
and of a diameter nearly equaling that of the cathode to

form a receptacle for holding the substance to be fused,
and so as to lie in sufficiently close proximity to the sides
of the cathode, whereby an arc will be maintained between
the adjacent sides of the anode and cathode.

583,622. System of Electrical Distribution. Peter M.
Heldt, Chicago, 111. Application filed November
i6, 1896.

In a system of electrical distribution, the combination of
a source of triphase current, with primary coils in cir-

cuit therewith and a plurality of secondary coils in second-

583

Issued Jnne 1, i8qj.

ary circuits disposed in substantially equal inductive rela-
tion to each of the primary coils.

630. Electric Gas Lighter. John Y. Parke, Phila-
delphia, Pa. Application filed January 2, 1897.

There is a fixed electrode near the burner-tip ; a pendent
lever is operatively connected to the gas-cock ; an electrode
is carried by the pendent lever, and a curved spring has
two arms normally tending to separate, the ends of the
arms being secured respectively to the burner and to the
lever, and tending to hold such lever in either of the two
positions to which it may be moved.
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644. Electric Burglar and Fire Alarm. John R.
Fraser, Jr., Chicago, 111. Application filed Febru-
ary 20, 1897.

In an electric burglar alarm the combination of an alarm-
sounder in a normally closed circuit, including the windows
or doors to be protected, and containing a high resistance
section, a normally open branch circuit including said
sounder and containing a low-resistance section, and
means for closing the branch circuit by opening the high-
resistance circuit,

672. Conduit. Adelbert L. Daniels, North East,
Pa. Application filed February 10, 1896.

583

NO. 583,787.

A conduit consisting of an inner clay tube composed of
short lengths or sections, an outer wrapping of wire or
tape, and a coat or layer of waterproof material between
the tape or wire" and the clay tube.

692. Insulator. Edward Renault, Waldo, Fla.
Application filed January 20, 1897.

An insulator comprising a pin or support, having the
clamping members formed integral therewith, an insulat-
ing bulb formed with the circumferential groove, in which
the members fit, the bulb being provided with the inte-
riorly toothed sleeve, through which the wire passes and is

held by the teeth, and the set-screws located above and be"
low the bulb for securing the clamping members together-

583,704. Switch and Trolley for Overhead Traveling
Apparatus. Gnstav Henkel and Gottfried Scheld,
Cassel, Germany. Application filed November 7,

1895. Patented in Austria October 12, 1890; in

England May 30, 1894, and in Hungary June 12,

1894.
An overhead trolley switch is described, consisting of

meeting webbed and flanged rails arranged with interven-
ing spaces between the flanges at their points of intersec-
tion, and having transverse passages in the adjacent webs,
combined with a trolley carriage having its sides adapted
to pass through the spaces between the meeting flanges of
therails and provided with wheels adapted to run upon the
flanges, and a suspension device connected with the car-
riage.

583,718. Electric Water Filter. William L. Teter,
Philadelphia, Pa. Application filed June 19, 1896.

A process is described consisting in forcing the liquid in
minute streams or jets against a positive metallic elec-
trode, and in its divided state subjecting each jet to the
action of a current of electricity, then forcing the water up
through a filtering medium, and at the same time passing a
current of electricity through the water.

583,787. Electric Insulator. William Christie, San
Francisco, Cal. Application filed February 16,

1897.

This device comprises a metal casing having a bottom
closure provided with an opening near one side, an insu-
lating material secured in the upper portion of the casing, a
zigzag suspending rod extended through the opening in the
bottom closure and having connection with the insulating
material, and a cup-shaped condensing plate arranged in
the casing between the central and upper horizontal por-
tions of the suspending rod.

583,810. Secondary Battery, Joseph H. May and
Frank King, London, England. Application filed

January 26, 1897.

The method of applyinga coating of india rubber to a
cover or envelope for secondary batteries consists in first

treating the cover or envelope with a solvent of the mate-
rial composing it, and applying to it while in a soft condi-
tion a coating of india rubber.

583,820. Fusible Socket for Electric Lamps. Samuel
H. Russell, Watson ville, Cal. Application filed

December 7, 1896.

The fusible socket for electric lamps described consists
of the cylindrical body and disk-like base, the body being
provided with a series of recesses in its peripheral face,
standards in electrical union with each other connecting
the body and base, poles or angle-plates recessed in the
upper part of the body and in electrical union with the
lamp, fusible links connected to the poles, means for con-
necting the links with the source of electric energy and for
opening and closing the circuit,

583,838. Fire or Burglar -Alarm. Desmond O.Benja-
min, Lawrence, Kan. Application filed January
12, 1897*.

In an alarm, the combination with a mainspring and an
arbor therefor, of the master-gear attached to the arbor
and carrying a detent, a spring-controlled trigger pivoted
adjacent to the master-gear and adapted to engage with the
detent thereon, a counter-shaft geared to the master-
gear, a bell-striker mechanism, multiplying gearing be-
tween the bell-striker mechanism and the counter-shaft,
and means to free the trigger from engagement with the
detent on the master-gear.

583.880. Electric Brake. Rudolph M. Hunter, Phila-

delphia, Pa. Application filed July 14, 1S85. Di-
vided and this application filed October 1, 1S91.

The first claim is given: An electric brake consisting of
the combination of the axle, the longitudinal sliding core
encircling the axle and having conical friction heads, and
a solenoid or helix having a stationary frame with a
conical socket adapted to receive the conical head of the
core,

583.881. Self-adjusting Trolley. Charles S. Mclntire,

Allegheny, Pa. Application filed February 19,

1895.

There is the combination with the trolley arm and wheel
of a forked replacing device adapted to slide longitudinally
upon the arm and means for raising and lowering it for re-

placing the wire in the groove of the trolley wheel.
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Samuel Insull, President National Elec-
tric Light Association.

In selecting Samuel Insull for the presidency of the

National Electric Light association the organization se-

cured an active and energetic executive officer, and en-

sured a progressive policy during the ensuing year.

This action on the part of the national association, it is

thought, will go far toward modifying the feeling of

western members that this section of the country is not

being properly recognized, and of harmonizing many
other conflicting interests. The fact that Mr. Insull is

now president of the Association of Edison Illuminating

Companies, will, it is believed, have the effect of

promoting friendly relations between the organizations,

and securing co-operation in all matters affecting the

industry

The new president of the National Electric Light

association, whose portrait is here presented, has been

prominently identified with the electrical interests for

many years, and he is especially well known to all who
have been erjgagedin the development and management

of the Edison interests. He is a native of England, but

has been a resident of the United States for 16 years.

He was born in London on November n, 1859, and

came to this country in March, 1SS1. He had been

actively engaged in promoting Mr. Edison's European

interests before coming to this country, especially

in the field of telephony, and had been associated with

Edward H. Johnson in this work. It was through the

latter gentleman's solicitation that Mr. Insull came to this

country to act as private secretary for Mr. Edison. From
the beginning their relations were extremely cordial, and

it was not long before Mr. Insull assumed the entire re-

sponsibility of management of Mr. Edison's business

affairs. Those who are acquainted with the character of

the inventor will readily understand the willingness with

which he relieved himself of all the care and worry of

the routine of business. For many years Mr. Insull

acted in confidential advisory capacity to Mr. Edison,

and his intimate knowledge of the latter's affairs en-

hanced the value of his advice and assistance. This

was especially apparent during the period in which Mr.

Edison developed the incandescent lamp and made it

commercially successful. The Edison shops, which

comprised the three or four enterprises which Mr. Edi-

ison controlled, were conducted under the personal

supervision of Mr. Insull. It was during this period

that Mr. Insull gained the intimate knowledge of the

manufacturing business which has since stood him in

hand. The Schenectady works, which were opened on

Christmas day in 1886, were built during Mr. Insull's

administration, and were run by him until the organiza-

tion of the Edison General Electric company.
In the formation of that company Mr. Insull was

made second vice-president, and was placed in charge

of the manufacturing department. Not long after this

he was given charge of the selling department also,

and was thus placed in absolute control of the com-

pany, aside from the financiering of the institution.

During this time the business developed at a remarkable

rate, and when the Edison General Electric company
was consolidated with the Thomson-Houston interests in

the General Electric company the business of the Edison

company amounted to $10,000,000 a year. When the

General Electric company was formed Mr. Insull was

elected second vice-president, but he. immediately re-

signed, and really had no part in the management of

that corporation. He was immediately tendered the

presidency of the Chicago Edison company, and has

ever since directed the affairs of that corporation. When
he took charge of the business of the Chicago company
its capital stock was $750,000, and in comparison with

its present business it did not cut much of a figure in the

financial and industrial world. It has since developed

at a rapid pace, and to-day the company's securities

aS8 regate 58,500,000 and its business is correspondingly

improved. The annual statement of the company, which

was submitted for the consideration of stockholders at

the annual meeting on June 14th, has already been

alluded to in this journal. The figures there presented

show that the gross earnings of the company during the

last fiscal year were Si>54S,6oS.io, and the amount of

current supplied by the company's system was equiva-

lent to connections for 355,140 sixteen candle power

lamps

Mr. Insull has always shown a great interest in the

Association of Edison Illuminating Companies, and at

present occupies the office of president of that organiza-

tion. His election by the National Electric Light as-

sociation would seem to indicate that the hostility which

ouce existed between these associations has been sup-

planted by a kindlier feeling, and there can be no doubt

that the industry will be greatly benefitted thereby.

Mr. Insull has been singularly successful in his bus-

iness undertakings, which may be partly attributed to his

splendid executive abililty and his perseverance and in-

SAMUEL INSULL, PRESIDENT NATIONAL ELECTRIC LIGHT
ASSOCIATION.

telligent application, although he himself is inclined to

attribute it largely to the opportunities placed at his dis-

posal by Mr. Edison. His faith, admiration and warm
devotion are centered in the great inventor, and he is

happiest when singing the praises of his old companion.

He regards Edison as one of the master minds of the

age—probably the greatest "commercial inventor" the

world has ever produced. It may be appropriately

added that Mr. Edison reciprocates the feelings of

friendship, confidence and admiration for the friend

who watched over his interests so carefully and left him

free to devote all his time and energy to the work in

which he was then engaged.

Street Railway Legislation at Spring-
field.

Atter fierce opposition, the Allen bill regulating street

railway corporations was passed by the Illinois Legisla-

ture, and it became a law by the signature of Governor

Tanner on June gth. The bill has been widely dis-

cussed, and the members of the Legislature who sup-

ported it, as well as the governor, have been severely

criticised. The latter makes this explanation:

There are but two questions in the Allen bill, I find,

after examining it most carefully. One gives city

councils the power of granting franchises and exten-

sions to street railway companies not exceeding 50 years.

I do not think that feature at all objectionable, and

believe the term is not unwarranted. The bill allows
or rather declares, that for the period of 20 years the
fare shall be five cents. This is an arbitrary provision.
After 20 years the Council fixes the fare. Now some of
the franchises expire in six years and others in 19, so
that the average term of expiration is 13 years at a five

cent fare. The extension, therefore, of the five cent
fare period is but seven years, and I do not think this

is out of the way. The bill in no sense of the word de-
prives the Common Council of power.

This body can extend the franchises if it wants to, or
it may refuse to do so. The bill is silent on the question
of compensation, but everybody knows that no such
ordinance as this would be granted, especially in the
large cities, without proper compensation, based on the
gross earnings of the corporation, The Council will fix

this percentage, which may be three or five, or what-
ever the body may dictate. I am a firm believer in the
principle that corporations should pay a percentage of

their gross receipts into municipal or state treasuries.

This principle was recognized in Illinois when the char-
ter of the Illinois Central railroad was granted. It has
worked well in that instance, and will doubtless do so in

others, I hope to see the day when the corporations of

the state will bear the greater part of state and munici-
pal taxation, and this Allen bill is a step in that direc-

tion.

The street railway interests of Chicago, under the

leadership of Mr. Yerkes, were active promoters of the

bill. The stocks of the three leading companies were

favorably affected when the news of the governor's sig-

nature became known.

Telephone News from the Northwest.
[From the Minneapolis correspondent of the Western Elec-

trician. 1

The Mutual Telephone company of Des Moines, Iowa,

is receiving supplies of apparatus, poles, etc., and will

begin at once putting up service wires and instruments.

The Iowa Telephone company has accepted the 10-

year franchise offered by the city of Newton, Iowa, and

will establish an exchange there. Supplies for the

American Telephone & Telegraph company are being

received at Newton also, and it is expected to have serv-

ice there in a few weeks.

Business men of Guttenberg, Iowa, propose to build a

telephone line to Millville and connect there with Cass-

ville, Wis., and Dubuque, Iowa.

The Iowa Telephone company has adopted a new way
of digging postholes on its long-distance lines. A hole

is dug two feet, of the desired diameter, and then a drill

is sunk through the center of the hole three or more feet.

A piece of dynamite is then put in the drilled hole,

tamped and exploded. The result is a five foot hole

almost round and as clean as though dug with a shovel.

About twice as many holes can be dug in a day as by the

old method.

Work is being hurried on the new telephone exchange

at Aledo, 111.

A telephone line from Winthrop, Minn., to connect

with the Twin Cities via either Gaylord and Arlington

or New Ulm is urged.

The Little Wolf River Telephone company has been

incorporated at Weyauwega, Wis., with $6,000 capital

stock. It includes in its territory Waupaca, Winne-

bago, Waushara, Shawano, Langlade and Brown coun-

ties.

The county commissioners of Wabasha county have

granted a right of way through the county for telephone

lines to W. T. Adams of Elgin.

The American Telephone & Telegraph company

expects to have long-distance connection across Iowa

with Omaha in 30 days.

An effort is being made to form a farmers' telephone

line near Garnavillo, Iowa.

The Dakota Central Telephone company has shipped

materials for the extension of its line from Redfield to

Huron and Doland, S. D.

The Iowa & Dakota Telephone company has brought

suit against J. A. Barnsback and others at Vermillion,

S. D., to recover an amount claimed to be due on a con-

tract signed by the defendants. The defendants claim

that the contract called for an automatic telephone

exchange, which the company failed to put in.
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THE CONVENTION

Of the National Electric Light Associa-
tion at Niagara Falls, June 8, 9

and 10, 1S97.
The twentieth annual convention of the National

Electric Light association at Niagara Falls will linger in

memory for many years as one of the most notable gath-

erings the association has held. The papers presented

bore on subjects of marked interest, and brought out

earnest and instructive discussion. The unusually large

attendance was another evidence of the vigor of the as-

sociation.

The headquarters of the association were in the In-

ternational Hotel, and it was there Secretary Porter

had his office, which was opened early for the registry

of the members and for the purpose of dispensing in-

formation to all who desired it. The weather on Tues-

Glasgow, Scotland. A letter from William S. Aldrich

of West Virginia University was also read.

President Nicholls then delivered his address, which

was listened to with close attention, and his remarks

were frequently applauded.

President Nicholls' Annual Address.

In arriving at a decision as to the most suitable place
at which to hold the twentieth convention of the

National Electric Light association, the executive com-
mittee and your president were guided largely by the

desire to select a spot where our members could have
some practical illustration of the most recent advances
in electrical development as applied to everyday com-
mercial use on an extended scale.

Niagara Falls, N. Y., appeared to offer superlative
inducements as our place of meeting, judged by this

standard, and was accordingly given the preference; and
with a knowledge of the programme that has been pre-

pared for the instruction of our members and the many
interesting features for the entertainment of themselves
and their friends, I am confident that before the close

innumerable installations are transmitting power in large
quantities for long distances, and yet we have only
crossed the threshold.

In this connection I am of the opinion that the lecture
to be given to-morrow evening by L. B. Stillwell will

serve as a tidal mark. At the Buffalo convention we
occupied ourselves in discussing the possibility or other-
wise of transmitting Niagara power to Buffalo; Mr.
Stillwell's paper will set forth the various applications
of Niagara power at the present time, including trans-

mission to Buffalo; and future presidents of this associa-

tion will in all probability refer to his paper and draw
comparisons when adverting to the strides which will

then have been made in the wider utilization of this

mighty power which for countless ages has been simply
running to waste, so far as any economic use is con-
cerned and apart from its valae as the greatest scenic
wonder in the world.

I fully appreciate the honor of presiding at this meet-
ing, which, for the reasons I have just referred to, will

be embodied in the annals of the association as
marking an historic epoch in the advancement of the

science of electricity as applied to industry, and it is

THE CONVENTION OF THE NATIONAL ELECTRIC LIGHT ASSOCIATION AT NIAGARA FALLS, N. Y.
,
JUNE 8, 9 AND 10, 1897.—SOME OF THE DELEGATES AND VISITORS.

day and Wednesday was wet and cloudy, but the final

day of the convention dawned brighter, and afforded

opportunity for pleasant drives to the various points of

interest about the Falls.

In advance of the opening session of the convention

the executive committee held a meeting, and it was

10:45 a. M. on Tuesday, lune Sth, when President

Nicholls sounded the gavel calling the convention to

order. He invited First Vice-president Henry Clay of

Philadelphia and ex-Presidents Armstrong and Ayer to

the platform, after which he read letters from the

Niagara Falls Power company, the Niagara Falls Hy-
draulic Power & Manufacturing company, the Buffalo

and Niagara Falls Electric Light & Power company,

the Carborundum company, the American Telephone &
Telegraph company, and from B. E Greene, rental

agent of the Grand Central Palace, New York. Letters

°f regret were received and read from Prof. Edward L.

Nicholls of Cornell University; Sir William Dawson,

McGill University, Montreal; Prof. Henry T. Boves,

Montreal, and from Lord Kelvin of Glasgow University,

of the convention those present will unanimously be of

the opinion that our choice was wisely made.
When we consider that only five years since many of

us were in attendance at the fifteenth convention of the

association held in Buffalo, and were listening to the

discussion which followed Dr. Carl Hering's paper on
"Transmission of Power," and that even the most san-
guine of us but little imagined that in half a decade we
should be holding our twentieth convention at Niagara
Falls, principally with the object of seeing and realizing

the actual application of motive power derived from the

Falls to some of the most novel and most important in-

dustries of the country, we face a wonderful accomplish-
ment. To "harness Niagara" had long been a dream,
but is now an actuality; and who can tell the resultant

progress and advancement that we may be destined to

celebrate within the next few years?
' There is no parallel in history for such rapid develop-
ment of any industry as that of the manufacture of elec-

trical apparatus and its application, or to be strictly

correct, and quote an ex-president of the association,

M. J. Francisco, who is an authority on the subject,

the only parallel was when the world was created in six

days out of nothing. Five years ago we were discussing
the possibilities of transmitting power in small units to

moderate distances. To day the problem is solved, and

therefore with more than ordinary satisfaction that 1 am
authorized to state that at no previous period has this

association been so prosperous, shown greater vitality

or commanded such respect. It is now an acknowledged
authority on matters electrical; its membership confers
a privilege that has more than a sentimental value and
its gathering strength will offer a bar to use of powers
municipal or corporate unjustly or arbitrarily directed
for the purpose of destroying the capital investment of

those who look to it for protection.

In union is strength and to-day our membership num-
bers more active members than ever before, and the
financial statement to be presented indue course by the

chairman of the finance committee will show that, after

making provision for all expenditures necessary to

maintain the usefulness of the association, an unusually
large credit balance is at your disposal.

It is certainly cause for congratulation that increasing
prosperity has been followed by an access of dignity and
influence, and the more recent meetings have been re-

markable for the greater interest that has been taken
in the actual work of the association, and the lesser at-

tention that has been given to the merely social and
entertainment features of the programme.
The desire to make the twentieth convention notably

a business meeting has so far predominated that we
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have neither asked nor accepted any favors other than
from the electric power companies and several of the

manufacturing establishments using electric power for

the operation of their works.
Although several delightful and interesting excursions

have been arranged for, the association has made, on
behalf of its members, a business-like arrangement for

the several trips and excursions set forth in the pro-

gramme of the convention, preferring to pay our way
rather than tax the courtesy of the transportation and
other companies by accepting "dead-head" privileges.

In view of the fact that I have had occasion to commu-
nicate with our members from time to time during the

past year by the issuance of printed "interim reports"
referring to the work undertaken by your executive, it is

unnecessary to give an account of my stewardship in

this address, but I may say that many matters of urgent
importance are pressing for settlement, and these will

doubtless receive the most careful attention at your
hands during the next few days.

eral important reports of committees to receive and dis-

cuss before we adjourn for mid-day recess, I now de-
clare the twentieth convention of the National Electric
Light association opened and ready for the transaction

of busin ess.

Committee Reports.

The committee on data proceeded to report through

H. M. Swetland, chairman, who read a synopsis of the

report, and explained that there was much to contend

with in the work. The committee was discharged with

thanks to the chairman.

The report of the committee on finance was listened

to, it being presented by the chairman, John A. Seely.

It showed that the association has no liabilities, with

surplus assets amounting to over $2,500. President

Nicholls congratulated the members on the showing,

and remarked that while he did not see any advantage

ant subject was discussed at some length; the report

was accepted and its recommendations adopted, and
the committee was continued.

Place of Next Meeting.

Invitations for the convention of 189S were received

from Omaha, Indianapolis, Old Point Comfort, Va.,

Montreal, New York and Nashville. Tenn. Prof. R. B.

Owens, representing the Trans-Mississippi and Inter-

national Exposition, spoke for Omaha, and Mr. Evans
Woollens addressed the convention in behalf of Indian-

apolis, speaking particularly for the Commercial Club of

that city. All invitations were referred to the executive

committee for future action.

Theft of Current and How to Deal with It.

This topic was taken up on Tuesday afternoon and

. Adams-Bagnell Electric Company, Forest City Electrical Company, Gartland 'Arc Machine Regulator and Bossert Electric Construction Company. 2. H. B. Camp & Co. 3. Partrick t

Company and L. A. Chase & Co. 4. Electric Arc Light Company. 5. Westinghou.se Electric & Manufacturing Company. 6. Jandus Electric Company. 7. Peru
Manufacturing Company and H. W. Johns Manufacturing Company. S. Belknap Motor Company. 9. Cutter Electric & Manufacturing

Company. 10. H. M. Underwood, Diamond Electric Company and Cloos Junction Box.

exhibits at the national electric light convention.

The list of papers to be read at this convention is an
exceptionally good one, and the authors are of more than

continental reputation, and I therefore trust that our

members will show their appreciation of the care and
study given to the preparation of these papers by being

present in force at every session and taking an active

part in the discussions that will ensue.

Notwithstanding the progress that has been made in

the perfection. of apparatus and the application of new
principles, there never was a time when there was more
to learn than now, and no more fitting occasion is likely

to present itself to us to familiarize ourselves with the

latest procedure in our chosen profession, and the

papers to be read and the discussions thereon will find

hundreds of thousands of readers and students, thanks

to the electrical journals, of which we are all justly

proud.

No other art, science, industry or profession has been

so well and faithfully served by an enlightened and pro-

gressive technical press as our own, and who can esti-

mate the fair share of credit justly their due for the pari

they have taken in aiding and advancing the introduc-

tion of electromotive force in its many and varied appli-

cations?

As we have a lengthy programme before us and sev-

in an association of this kind accumulating a large fund

or a credit balance, he was gratified to think that the

association was in such shape that if any opportunity for

good work arose to help onward the interests of the ac-

tive members, the central station members, that the or-

ganization had the wherewithal with which to under-

take such work.

CapL. William Brophy's report from the committee

on rules for safe wiring was presented on Tuesday after-

noon, reciting the work of the national conference of

electrical, insurance and architectural interests and

recommending that the new "standard electrical code"

be adopted. In the brief discussion that followed,

Capt. Brophy's well known and long-continued efforts in

this direction were highly praised, and then the new

code was adopted by a unanimous vote.

At the last session of the convention the report of the

committee on standard candle power of incandescent

lamps was presented by James I. Ayer of Boston, in the

absence of Dr. Louis Bell, the chairman. This import-

developed an interesting discussion, in which the presi-

dent, T. C. Martin, Mr. Ayer, Mr. Young, Mr. Stetson,

Mr. Barker, Mr. Engel, Mr. Beggs, Mr. Clay and Judge

Armstrong took part. Mr. Martin stated that a bill to

reach this evil had become a law in Connecticut, and

Mr. Young of Waterbury explained its provisions.

Messrs. Stetson and Barker spoke of the Massachusetts

law. Mr. Engel stated that a bill heen introduced in the

Legislature of Michigan. Mr. Beggs reported that the

law in Ohio was somewhat indefinite, and told of the

case of a saloon-keeper who stole current from his com-

pany. "It was a saloon in which we never even had

furnished the current," said Mr. Beggs. "The man had

been cut off for non-payment of bills by one of our com-

petitors. Our lines happened to cross near the rear end

of his premises. He threw out a grappling hook and got

connection on there and lighted his place for several

months in that way. There was really no law in the

state of Ohio, unless we prosecuted upon the charge of

tapping wires under a law that was passed for the pro-
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tection of race-courses and things of that kind. There

isn't anything for electric lighting companies."

There was some farther discussion, during which

Judge Armstrong said:

If we are to do anything in the line oE legislation, I

think it ought to be in this: to pass bills to prevent frauds

upon lighting, water and power companies, say, and
let it apply to any person who by any device or contriv-

ance seeks to deprive them of their revenue or interfere

with their apparatus, and so on; not by any act of ours

recognizing that up to this time it has been no violation

of the commoD law to take current or to take power;

that up to this time it has been no offense, and is only

an offense now because the Legislature in its wisdom
has said so. I am not willing to admit that. I do not

think that any of us ought to be willing to admit that.

But we can with propriety, if it is thought advisable,

recommend legislation to prevent frauds as'against these

companies, the same as they have to prevent frauds

against railroad companies in same places.

After listening to Judge Armstrong's speech, the asso-

ciation on motion empowered the president to appoint a

committee of three to draft a uniform bill on this subject,

to be pissed in the different states requiring sach legis-

lation, if possible. Later on the chair appointed James

I. Ayer of Boston, Judge Armstrong of Camden, N. J.,

and Ssnator Foster W. VoorheesoE Elizabeth, N. J.

Papers and Discussions,

J.
B. Cahorm's paper on "The Establishment of a

Base Price for Current," or "Standardizing Prices for

next in order. Prof. Thomson's paper commanded
much attention and was pronounced one of the best of

the convention. It covered the period since the

author's famous essay on "The Electric Arc" at the

Providence convention six years ago.

T, C. Martin's paper on "The Daylight Work of Cen-

tral Stations" was read by Mr. Martin by title only, as

it had been printed and distributed among the delegates,

and as the session had been quite extended and the

delegates were anxious to visit the carborundum works.

On Wednesday evening the convention assembled in

the pavilion in Prospect Park, which is a portion of the

state reservation, to listen to a paper on ' 'Niagara

Power," by L. B. Still well, who is the resident elec-

trical engineer of the Cataract Construction company at

the Falls. Mr. Stillwell was formerly with the West-

inghouse Electric & Manufacturing company, and he

had a very great deal to do with the designing of the

electrical apparatus in use in the Niagara Falls Power
company's station. No man is better qualified to write

or talk on "Niagara Power" than is Mr. Stillwell, and for

this reason his lecture will not soon be forgotten by
those present in Park Pavilion that night. The paper

was illustrated by fine stereopticon views, especially

pleasing to the ladies, and they all enjoyed it to the ut-

most, while the delegates agreed that it was one of the

really pleasant incidents of the gathering at Niagara.

The entire session of

Thursday morning was

occupiedby B. G.Lamme's
paper on "The Polyphase

Motor." Mr. Lamme illus-

trated his remarks and

references by 15 diagrams.

This was a very technical

paper, and demonstrated

Incandescent Light

Power, " as it was an-

nounced in the convention,

was lbs first to be pre-

sented. In the discussion

Mr. Beggs advocated the

use of uniform blanks in

central stations.

The important subject

of "Municipal Lighting"

was considered in a brief

paper read by W. Worth

Bean of St. Joseph, Mich- general electric company's

igan. The discussion was

opened by Henry L. Doherty of Madison, Wis., who

urged the serious consideration of the subject. Mr. Beggs

of Cincinnati followed in the same strain. He said that

they all wanted reliable data, and suggested that an ex-

pert be employed by the association to secure and com-

pile the figures.

On Wednesday morning J. G. White of New York

read a carefully prepared paper on the "Niagara Power

Transmission Line." This was a practical and timely

paper, and the members evinced their interest by a long

discussion.

Next came Arthur Wright's paper on ''Profitable

Extensions of Electricity Supply Stations." Mr. Wright's

home is in Brighton, England, where he is president o£

a central station company. He was cordially received,

and took part in a lively commercial discussion, in

which Messrs. Ferguson, Insull, Beggs, Stetson, Fen-

ner, Greene and others participated- This discussion

took up all the remaining time of the Wednesday morn-

ing session.

The session of Wednesday afternoon was opened by a

paper by Prof Charles A. Carus-Wilson of McGill Uni-

versity, Montreal, Canada, the subject being "The In-

duction Factor, a New Basis of Dynamo Calculation and

Classification."

The able paper by Prof. Elihu Thomson of Lynn,

Mass., on "Recent Progress in Arc Lighting," came
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When the afternoon session opened on Thursday

Lieut. F. Jarvis Patten of New York was called on for

his paper on "Frequency Transformation." The next

and last paper presented was by C. F. Scott of Pitts-

burg on "Rotaries for Transforming Alternating into

Direct Current."

Miscellaneous Business.

The secretary was instructed to draw up suitable

resolutions to express the thanks of the association to

the outgoing president.

On motion of Mr, Ayer the incoming president was

authorized to appoint a committee of three to consult

with the Joint Traffic association relative to a readjust-

ment of the freight rates on electrical apparatus.

Before adjournment President Nicholls made feeling

reference to the loss that the association had sustained

since the last meeting by the death of its active mem-
bers, Harrison J.

Smith of New York and J. M. Orford

of Boston.
New Officers.

In executive session the association elected the follow-

ing-named officers for the ensuing year:

President—Samuel Insull, Chicago.
First Vice-president—A. M. Young, Waterbury, Conn.
Second Vice-president—George R. Stetson, New Bed-

ford, Mass.
Executive Committee—W. Worth Bean, St. Joseph,

Mich.; W. McLea Walback, Montreal, Canada; F. A.
Gilbert, Boston, Mass.; E. H. Stevens, Elizabeth, N. J.

Points of Interest.

Immediately following the adjournment on Tuesday
many of the visitors, including ladies, boarded the trol-

ley cars for a visit to the power house of the Niagara

Falls Power company, where they found courteous offi-

cials ready to extend them glad welcome. This trip

was the first opportunity the ladies had to see anything

of the recent developments about the Falls, and it was

most heartily enjoyed by all in the party. The great

generators were viewed and wondered at, and the work

of extension on the wheel-pit and power-house glanced

at. The power house is a magnificent building and it

was much admired. Admiration and praise was heard

on all sides for the Niagara Falls Power company for its

beautiful structure.

On Wednesday the carborundum works were visited,

and all in the party were greatly interested in the method

of using the electrical current there displayed.

An invitation was received from Mr. Littell, vice-

president and general manager of the Buffalo Railway

company, inviting the delegates to visit the power house

of the company on Niagara street, Buffalo.

The scenic attractions of Niagara Falls were enjoyed

by the ladies especially. The weather was not alto-

gether favorable, but nevertheless there was much
sight-seeing.

Exhibits.

There was no exposition, but many of the associate

members and visitors present made more or less elab-

orate displays in the hotel parlors. Glimpses of a dozen

or so of these exhibits are given in the pictures on pages

347, 348 and 349. In the copious "Convention Notes"

brief reference is made to all the exhibits.

Members and Visitors.

Following is a list of those in attendance at the

Niagara Falls convention:

Ackerman, P. C New York.
Adams, Thomas E Cleveland, O.
Adams, Frank P Stockton, Cal.
Adams, H. C, Jr Pawtucket, R. i.

Allen, E. H Chicago.
Allen, H. L Williamsport, Pa.
Alnistead, J. A Rochester, N . Y.
Andrews, James M Schenectady, N. Y.
Armstrong, P. C Toronto, Can.
Armstrong, E. A Camden, N. J.
Armstrong, Master AVynn Camden, N. J.
Armstrong, Miss Elizabeth W Camden, N. J.
Arnold, W. D Chicago.
Austin, T. J Detroit, Mich.
Badger, T. A., Jr Quebec, Que.
Baker, C. O. aud wife Chicago.
Baker, F; B New York.
Baker. E. F Baltimore. Md.
Baker, M. H Boston, Mass.
Ballda, W. C Utica, N. Y.
Barker, F. E Boston, Mass.
Barnes, C. R ....Rochester, N. Y.
Barrett, W. J Los Angeles, Cal.
Barstow, W. S Bronklvn. N. Y.
Boss, John E Elkhart, I d.

Bean. W. AVorth St. Joseph, Mich.
Beggs, John I Cincinnati, O.
Beil, E. F Youngstown, O.
Belote, Jas. L Norfolk. Va.
Benedict, H. W New York.
Bennie, J. McN Pittsburg, Pa.
Bernard, E. G Troy, N. Y.
Bitrgar, E. B Toronto, Can.
Blake, S. N Elmira, N. Y.
Bowman, Fred. A New Glasgow, N. S.

Bradley, Jas Boston, Mass.
Bradley, J. M Birmingham, Ala.
Brady, Paul T Syracuse, N. Y.
Brady, T H New Britain, Conn.
Bragg, C. A Philadelphia, Pa.
Bravton. M. J Utica, N. Y.
Brooks, H. H Boston, Mass.
Brophy, Wm Boston, Mass.
Bryant, W. C Bridgeport, Conn.
Bums, Chas. F Rochester, N. Y.
Bush, A. R Boston, Mass.

Calisch, J. C Pittsburg, Pa.
Candee, Willard L New York.
Canueld, M. C Cleveland, O.
Carrier, A. E Jeannette, Pa.
Carroll, John Montreal, Can.
Carus-Wilson, Chas. A. and brother Montreal, Can.
Carus-Wilson, Ernest Montreal, Can.
Cary, E. E St. Catherines, Ont.
Chamberlain, Wm. W Norfolk, Va.
Chase, Samuel A New York.
Claflin, Geo. E Providence, R. I.

Clav, Henry and wife Philadelphia, Pa.
Clay, Savilla E Philadelphia, Pa.
Clay, Mabel Philadelphia. Pa.
Clements, A. B New York.
Coles, Stephen L New York.
Conklin, L. H Brooklyn, N. Y.
Cooper, W. H Oil City, Pa.
Cooper, Thos Pittsburg, Pa.
Copeland, F. A La Crosse, Wis.
Corey, R. B New York.
Coster, Maurice Chicago.
Covington, F. D Peru, Ind.
Cox, Geo. E Nkigara Falls, N. Y.
Crane, W. F. D New York.
Crider, J. S Pittsburg, Pa.
Grouse, H. B Syracuse, N. Y.
Cummings, Jas. F Pittsburg, Pa.
dishing, J. O Buffalo, N. Y.
Cutter, Henry B. and wife Philadelphia, Pa.
Cutter, George Chicago.

Daniels, A. L Aultman. O.
Davenport, Geo. W Boston, Mass.
Davis, Chas. B. and wife Boston, Mass.
Davis, D. L Salem, O.

Dee, Jas. R Houghton, Mich.
Dee A V Philadelphia;- Pa.
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DeLaad, Fred Chicago.
Devine, Joseph P Niagara Falls, N. Y.
Dickey, D. D Pittsburg. Pa.
Dickinson, A. F Geneva, O.
Dlsoq, T. W Columbus, O.
Doan, J. P Jacksonville. 111.

Douds, H. J Cleveland, O.
Douglass, Miss H Allentowu. Pa.
Douglass. Stephen A New York.
Drake, John 1 Providence, R. I.

Dunlap, Orrin E Niagara Fulls, N. Y.
Dunlap, "W. K Pittsburg, Pa.
Durland, D. C New York.

Eaton, L. W Bridgeport, Conn.
Elliott, W. S Pittsburg, Pa.
Ely, W. Caryl Niagara Falls, N. Y.
Enierick, L. W Syracuse, N. Y.
Engel, W. P Charlotte, Mich.
Estabrook, C. E New York.
Eyre, M. K New York.

Fairbanks, H. H Worcester, Mass.
Fenner, M. M Fredonia, N. Y .

Ferguson, L. A Chicago.
Fessenden, Robert Providence, R. I.

Forbes, Geo Olean, N. Y.
Foster, R. C. and wife Cleveland, O.
Freeman, E. T Halifax, N. S.
Frewyear, T. C Buffalo. N. Y.

Gaffney, John J Newark, N. J.

Garrison, A. C St. Louis, Mo.
Gaskill, Jos. H. and wife Mount Holly, N. J.
Gates, J. Holt Chicago.
Gillett, E. K - Cincinnati. O.
Glidden, Herbert P Cleveland, O.
Goddard, Stephen H New York.
Godfrey, J. W - New York.
Gorke, H. J. and wife Syracuse, N. Y.
Graham, J. P Altoona. Pa.
Greene, M. B..» Schenectady, N. Y.
Greene, S. Dana Schenectady, N. Y.
Greene, L. W Brooklyn, Mich.
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Greene, B. E New York.
Grier, Thos. G Chicago.
Grier, Edw. R Chicago.
Gwynn, E. F Ben Avon, O.

Habirshaw, Dr New Y'ork.
Hale, R. S Boston, Mass.
Hall, Andrew F Southbridge. Mass.
Hamill, S. M Cleveland, O.
Hammer, Wm. J New York.
Hanley, G. "W Marinette, Mich.
Harrington, F. W New York.
Harrington, Walter E Camden, N. J.

Harding, W. H Baltimore, Md.
Harper, T. J.. Atlanta, Ga.
Harting, Wm. J Detroit, Mich.
Harvey, A. W ..New York.
Haskius, Caryl D Boston, Mass.
Hastings, Hon. Arthur C Mayor Niagara Falls.
Hays, Henry and wife Newark, N. J.

Heinrichs, Ernest H. and wife Pittsburg. Pa.
Henderson, Alex New York.
Herrick, Albert B New York.
Hills, Chas. I New York.
Hoag, Geo. M Cleveland. N. Y.
Holman, G. W. G Philadelphia, Pa.
Holmes, B. P Youngstown, O.
Hoover, P. H New York.
Horsfield, Ralph Chapel-en-le-Frith. Eng.
Howard, F. S Chicago.
Hubbell, J. B Bridgeport. Conn.
Hughes, T. E New York.
Humphrey, C. B Pittsburg, Pa.
Hurd, G. P Monroe, Mich.
Hurlbut, Samuel Norwich, Conn.
Hybro, H. C Los Angeles, Cal.

Insull, Samuel Chicago.
Isaacs, M. J. and wife Chicago.

Jagoe, H. B. and wife New York.
Jennings, John J Wilkinsburg, Pa.
Johns, S. H. D. and wife Cleveland, O.
Johnson, E. O Boston, Mass.

Johnson, W. A Toronto, Can.
Johnston, W. J. and wife New York.
Johnston, Franklin A New York.
Jones, A. H Philadelphia, Pa.
Jones, A. J New Brunswick, N. J.
Jones, H. Whitford Cleveland, O.
Juneman, C. H Chillicothe, O.
Keck, T. P Savannah, Ga.
Kelsch, R. S Montreal, Can.
Kieley. T : New York.
Kimball, Fred. M Boston, Mass.
Kimball, A. H . Pitchburg, Mass.
Kirkland, J. W Schenectady. N. Y.
Kreidler, W. A. and wife Chicago.
Lamme, Benj. G Pittsburg, Pa.
Lane, G. A Oneonta, N. Y
Langdon, John Toronto, Can.
Laughlin, F. M Pittsburg, Pa.
Lawrence, W. H Cleveland, O.
Lean, Geo. R Cleveland, O.
Le Blond, Frank Niagara Falls, Ont.
Leslie, E. A New York.
Lieb, J. W., Jr New York.
Livingston, M. L Peabody, Mass.
Lloyd, Herbert Philadelphia, Pa.
Lott, Frank G.: Niagara Falls, N. Y.
Lott, J. C New York.
Lovejoy, J. R. and wife Schenectady, N. Y
Low, W. W Chicago.
Low, D. W Wellsvillc, O.
Lucas, R. E Jonesboro, Ind.
Lundell, W. H Baltimore, Md.
Lupke, Paul Trenton, N. J.
Lyman, H. M Canton. O.
Lynch, A. H

, Morristown, N. J.

McCabe. E. F Chatham. N. X.
McCormack. E. D Toronto, Can.
McCullough, W New York
McDonald, W. B Chicago!
McKinlock, Geo. A Chicago
McLeod, Thos. I New York.
McNamee, F. W Wabash, Ind.
McQuaide, Jas. P New York.
MacConnell, M. J Cleveland, O.
Macintire, Geo. R New York
Madgen, Wm. L London, Erig.
Mann, Geo. E Woodville, N. H.
Manson, Geo. T ...New York
Marks. L. B New York.
Martm, K. G New York.
Martin, T. C New York.
Mason. J. H Boston, Mass.
Mason. Miss Mae E Boston, Mass.
Masuu, L. T Hornellsville. N. Y.
Medbery, Chas. F Chicago
Mercein, Thos. R Milwaukee, Wis.
Meyer, Henry J Dolgeville, N. Y.
Miller, A. M Ked Oak. la.
Miller, John H Springfield, 0.
Moore, W. E Augusta. Ga.
Moore, H. P Boston, Mass.
Morgan, Miss Carrie W Camden, N J
Morris, Elmer P New Y'ork
Morton, Charles Montreal, Can.
Mumper, J. W Hanover, Pa
Murphy, John Ottawa, Can.
Murphy, James Renovo Pa
Mustard, John Philadelphia'. Pa'
Mustard, A. H New York.
Nash, E. L Philadelphia, Pa.
Nathan, Marcus New York
Newell, D. E New York!
Newton, A. D Hartford, Conn.
Nicholls, Frederic Toronto, Can.
Noecker, F. M .Renovo, Pa.
Osborne. W. F New York.
Packard, W. D Warren, 0.
Packard, Miss Carlotta ....Warren, 0.
Page, A. D Newark, N. J.
Paine, Sidney B Boston, Mass.
Patten, F. Jarvis New York.
Peabody, D. W Fenton, Mich.
IVase, A. H Hartford, Conn.
Peek. E. H ". New York.
Peeples, Geo. L Philadelphia, Pa.
Perry, J. W Philadelphia, Pa.
Perry, C. C Indianapolis, Ind.
Perry, F. L Chicago.
Phillips, E. F Detroit, Mich.
Phillips, W Niagara Falls. N. Y.
Pierce. Henry A Pawtueket, R. I.
Porter. Geo. F ; New York.
Powell. Geo. A St. Catherines, Ont.
Powell. Miss Lena St. Catherines. Ont.
Prentiss. I. R Cleveland. 0.
Price, Chas. B Boston. Mass.
Price, Chas. R New Bedford, Mass.
Price, Chas. W New York.
Price. E. F Niagara Falls, N. Y.
Purinton, A. J Waterburv, Conn.
Pyle, Jas. E West Chester. Pa.
Radford, J. A Chicago.
Reason, Henry Brighton, Ens;.
Redman, Geo. A. and wife Rochester, N. Y.
Reeves, J. W Johnstown, Pa.
Regan, W. D. A -. Lynn, Mass.
lirid. Tlmi-bnrn New York.
Renek, Howard Easton, Pa.
Rice, John Cleveland, O.
Richardson, Frank North Adams, Mass.
Ritzen, W. W Jersey City, N. J.
Roberts, W. H Bro'ekport. N. Y.
Roberts, C. P Brockport, N. Y.
Rockafellow, E. W New York.
Rockwood, G. Indianapolis, Ind.
Roehl, C. E St. Joseph, Mo.
Rogers, W. S Cleveland, 0.
Ross, C. A Chicago.
Rothsay, J. F Niagara Falls, Ont.
Sandt, Geo Atlanta, Ga.
Schaffer, Louis Antwerp. Belgium.
Scheeffer, G. A Peoria. 111.

Rchoellkopf, A Niagara Falls, N. Y.
Schutt, D. A Peru, Iud.
Schwattmanu. Ferd St. Louis, Mo.
Scott, Chas. E Bristol, Pa.
Scott, Chas. F Pittsburg. Fa.
Seweli, John E Waterburv, Conn.
Shaw, A. C New York.
Shuriat, Emil J Sandusky, O.
Skiuner, C. E Pittsburg, Pa.
Smaill, A. E Montreal, Can.
Smith, T. Carpenter Philadelphia. Pa.
Smith, Orin, Jr Pawtueket, R. I.

Smith, Ralph D Westboro, Mass.
Smith, W. S Toledo. O.
Smith, F. Ellwood W. Somerville, Mass.
Smith, Thos. B. and wife Waltham. Mass.
Smith, F. D Pittsburg, Pa.
Smith, J. Brodie Manchester, N. H.
Solomon. John I New York.
Sparrow, E. S W. Somerville, Mass.
Spear, A. D Cleveland, 0.
Squier, George Fortress Monroe, Va.
Stetson, George R New Bedford, Conn.
Stevens, E. H Elizabeth, N. J.
Stevens. J. F Philadelphia. Pa.
Stieringer. Luther New York.
Straus, Herman New York.

Struck, J. H. A New York.
Sturges, G. G Scranton, Pa.
Swain. R. A Chicago.
Swan, G. W New York.
Thomson, Elihu Lynn, Mass.
Thresher. A. A Dayton, O.
Tolles, C. L Hartford, Conu.
Torbert, Horace Dubuque, la.
Townsend, Thomas L Philadelphia, Pa.
Tratman, E. E. Russell New York.
Tremaine. H. A Fostoria, O.
Tulloch, Seymour W Washington, D. C.
Tuttle, W. E Niagara Falls. N. Y.

Upton. F. R New York.
Urquhart, D. F Boston, Mass.
Vail, J. H Philadelphia. Pa.
"Van Rauss, S. B Syracuse, N. Y.
Von Pbul, Wm New Orleans, La.
Voorhees, Foster M Elizabeth, N. J.

Walbank, W. M. Lea Montreal, Can.
Watts, Geo. W Toronto. Can.
Webster, N. D New York.
Wetzler, Jos. and wrife New York.
Wheeler, S. M LeRoy, N. Y.
Whipple, Bailey Cleveland. O.
Whitall, Miss Mary Woodbury, N. J.
White, J. G New York.
White, C. P Evansviile, Ind.
Whitehead. John B., Jr Norfolk, Va.
Wieman, Wm. P Washington, Pa.
Wilcox, N. T Seneca Falls, N. Y.
Wiley, Geo. L New York.
Wilkins, Edward Philadelphia, Pa.
Wilkinson. C. D Chicago.
Williams. J. P New York.
Williams, Arthur New York.
Willis, Chas Pontiac, Mich.
Wilson, Wm Milwaukee. Wis.
Wirt, H. C Schenectady, N. Y.
Wise, Stuart W New York.
Woodward, Win. C Providence, R. I.

Woollens, Evans Indianapolis, Iud.
Wright, Arthur Brighton, Eng.
Wyant, Robert E Derby, Conn.
Y'oung, A. M Waterbury, Conn.
Young, John : . .Chicago.

Convention Notes.

W. J. Hammer, the well-known electrician of New
York, was a visitor.

H. J. Gorke, accompanied by Mrs. Gorke, did the

honors for Syracuse, N. Y.

Capt. William Brophy, the courteous and ever wel-
come electrician of the city of Boston, was in Niagara

MITCHELL TEMPERED COPPER COMPANY S EXHIBIT AT THE
NATIONAL ELECTRIC LIGHT CONVENTION.

during the entire period of the convention. Capt.
Brophy is a man of many friends.

The Forest City Eiectric company of Cleveland, O.,

was represented by G. A. Thomson.

W. H. Harding, one of the old-timers, appeared at

Niagara and met with a warm welcome.

Of course A. A. Thresher of the Thresher Electrical

company managed to drop in from Dayton, O.

W. L. Arnold of Chicago came too, but it was a mat-
ter of regret that his brother, B. J. Arnold, could not

spare the time.

The Solar Carbon company of Pittsburg, Pa., was
represented in the person of Secretary and Treasurer
F. N. Laughlin.

Secretary and Treasurer
J. S. Criderand P. McNiven

Bennie, assistant superintendent and treasurer, repre-

sented the Washington Carbon company.

H. P. Moore of the Shawmut Fuse Wire company of

Boston represented that concern, and showed a number
of switches, which attracted no little attention.

Stephen A. Douglass of New York was seen in Buffalo,

and it is rumored that he spent several hours in a quiet

way with a select coterie of delegates from the metrop-
olis.

S. M. Wheeler was in attendance securing expert

witnesses in the condemnation proceedings for the Le
Roy {N. Y.) gas and electric plant which is to be pur-

chased by the town.

H. McKenzie of the International Hotel cafe showed
a very creditable spirit of hospitality, and the liberal

manner in which he dispensed the courtesies of the hotel

made it many friends.

James Bradley of the Bernstein Electric company of

Boston did not bring any samples of incandescent lamps
to the convention, as he came with but little prepara-

tion. However, the product is so widely known that it

would not have been necessary.

[Continued on -page S53-\
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Expressions of gratification and approval were heard

on all sides when the special 100-page convention num-

ber of the Western Electrician was received by

delegates and visitors at the Niagara Falls meeting of

the National Electric Light association, and congratula-

tions were bestowed unsparingly upon those who repre-

sented the paper at that gathering for the remarkable

showing that had been made. It was generally con-

ceded that that issue of the Western Electrician ex-

ceeded by far all former efforts in the way of convention

numbers and created a new standard for electrical

publications.

The appreciation shown by the trade, as evinced in

the advertising patronage of this journal, made a good

impression upon the delegates and visitors and was the

subject of much discussion. It was soon apparent, and

was indeed admitted on all sides, that the Western

Electrician had captured the convention, and its friends

and patrons naturally shared in its good fortune.

The remarkable success of this journal, especially in

view of the hard times that have prevailed throughout

the country, is all the more striking because of the fact

that is only 10 years since the first number was issued.

Its advancement has been rapid and in keeping with

the progress of the great industry it represents and the

splendid field which it occupies. It is a noteworthy fact,

especially in view of existing conditions, that during the

period of depression this journal has made steady gains

in advertising. Beginning with the convention number

of March 3, 1S94, the record shows constant gains each

year until in the present case the number of square

inches of full paid advertising matter is more than

double that of the 1894 number. The figures showing

this unprecedented gain are given in the accompanying

table:

Number of Whole Square Inches
Issue. Advertising Number of of Paid Ad-

Pages. Pages. vertising
Matter.

March 3, 1894, . . . 40 56 4.M5
February 23, 1S95. 52 68 5.593
May 9, 1896 72 SS 7.576
June 12, 1S97 80 100 8,643

This constantly increasing patronage speaks elo-

quently of the influence and merit of this journal and of

the confidence and respect which it commands through-

out the country. It is pleasing recognition of the efforts

that have been made in the interest of the entire fra-

ternity.

In these days of conventions and meetings of one kind

and another we must not lose sight of the fact that a

young and vigorous organization, representing the elec-

trical interests of one of the most important sections of

the country, will hold a mid-summer meeting shortly in

this locality. The date for the convention of the North-

western Electrical association at La Crosse, Wis., is July

21st, and the gentlemen having in charge the arrange-

ments for the meeting and the preparation of the pro-

gramme promise that the reputation of the organization

will not suffer if their plans are faithfully executed.

The association has been particularly fortunate during

the last few months in defeating the plans of municipal

ownership schemers, and on the whole the members

have reason to congratulate themselves.

President Nicholls, in his annual address at the

Niagara Falls convention, made a graceful reference to

the value to the electrical industry of the services of the

technical press. It is true—and the statement may be

made without embarrassment or undue pride—that the

electrical interests are well served by their journals, and

it is pleasant that the fact should be thus prominently

and publicly acknowledged. But it is equally true that

the electrical press speaks for an exceptionally intelli-

gent, alert and progressive constituency, which demands

that its journalism shall be creditable to it. The elec-

trical journals are fairly representa tive, and are, of

course, very largely the product of the modern industry

which they exploit, although it is hoped that they are

not mere servile dependents, but have opposed extrava-

gances and have stood for enduring things of good re-

port.

The most important development in the street rail-

way field of late was the action of the Illinois Legisla-

ture in passing and Governor Tanner in approving the

Allen bill, which was intended to relieve the street rail-

way corporations of Chicago. The principal provisions

of this measure are those which extend existing fran-

chises 20 years and give the City Council authority to

further extend their life to 50 years, and insures the

five-cent fare. The Allen bill contained no such provi-

sion as the Humphrey bill, requiring the corporations to

pay large sums of money into the city treasury in con-

sideration of these extensions and privileges. The
measure also effectively shuts out opposition compa-

nies from using the tracks of existing corporations.

Permission is granted existing companies to combine

within a certain period and enjoy the benefits of the bill.

It is on the whole a very favorable measure and places

the street railway securities of Chicago upon a firm

basis for 20 years.

apolis was constitutional. In the Federal Court recently

the same law was declared unconstitutional and injunc-

tions were granted by Judge Showalter against its en-

forcement. The state will insist on three-cent fares

unless the street car company secures an injunction

pending appeal to the Supreme Court of the United

States. In the Hammond cases recently, where the

state Supreme Court and the United States Circuit Court

differed, the Supreme Court of the United States held

that it was not its policy to enter into conflict with the

Supreme Courts of states. On this Attorney-general

Ke tenant thinks the three-cent fare law will stand, but

that five-cent fares will be collected until Judge Sho-

walter modifies his order, which he will doubtless do.

There can be no doubt that the National Electric

Light association acted wisely in selecting Samuel In-

sull president for the ensuing year. Mr. Insull posseses

personal qualifications of a high order for the position,

and his selection will, it is believed, have the effect of

harmonizing many elements that have heretofore acted

independently, if indeed they have not been in direct

and open conflict. It will assure the support and co-

operation of the Edison central station men throughout

the country on a scale hitherto unknown in the history

of the organization, and it will satisfy the electrical

interests of Chicago and the West that they are not be-

ing neglected by the National association. A decision

on the part of the executive committee to hold the next

meeting in the West will confirm the good impression

which the Niagara convention created when it made its

selection of a presiding officer. The Western Elec-

trician sincerely trusts that the executive committee

will not allow this excellent opportunity to strengthen

and solidify the movement by determining to hold the

next meeting in the West to pass.

In direct opposition to the decision of the United

States Circuit Court, the Supreme Court of Indiana on

June nth decided that the three-cent street-car fare law

passed by the last Legislature for the benefit of Indian-

Unless public opinion dissuades the American Bell

Telephone company from entering upon a crusade

against users of telephones manufactured by independ-

ent companies, it is feared that that corporation will soon

begin infringement suits in all parts of the country un-

der the Berliner patent. Such a policy can only be

construed as a determination on the part of that power-

ful corporation to annoy and intimidate those who are

patronizing anti-Bell interests, rather than a desire to

enforce its legal rights. It has been pointed out that if

the Bell company desires to establish its rights by pro-

ceeding against users of independent telephone appa-

ratus rather than makers of such instruments, it should

make a test case against the United States government,

which has been using a system of this kind in the Inte-

rior Department at Washington. This would relieve

the Bell company of the imputation of instituting pro-

ceedings for the purpose of annoying and intimidating

patrons of rival concerns, and it would furnish an ad-

mirable opportunity to settle the question upon its

merits. Telephone men are unanimous in the opinion

that the Bell company decided upon this plan of .war-

fare as the most likely one to check the growth of the

independent telephone movement, and as the one which

would prove the most serious drain upon the resources

of its competitors. There is no doubt that it has been

urged by local exchanges to take some vigorous steps to

defend the Bell interests against the encroachments of

outside companies. The heavy royalties exacted by the

parent company from exchanges make it impossible for

the latter to compete successfully in the matter of price

with the independent companies, and as the futility of

the plan of giving free telephone service has been demon-

strated, the scheme of harrassing subscribers of anti-

Bell companies was doubtless adopted as the only meas-

ure left that would not bring the issue squarely between

the manufacturers.

The Bell company might take a lesson from the history

of the incandescent lamp litigation. At the present time

any movement having a tendency to create a monopoly

will suffer because of popular prejudice, and when such

a movement is directed by a corporation like the Bell

company, with its record on the Berliner patent fresh in

the public mind, it cannot be expected that much con-

sideration will be shown. The incandescent lamp liti-

gation failed, although the General Electric company's

position was far stronger than that of the American Bell

Telephone company. The latter corporation, with all

its wealth and influence, will find that the plan of creat-

ing a monopoly in the telephone field will meet deter-

mined and united opposition on the part of the American

people.
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Design and Construction of Electric
Power Plants.

By Bion J. Arnold, M. S.

[Cofyrright, 18Q7, by B. J. Arnold, Chicago.']

Part VIII.

—

Continued.

Generators and Switchboard.

Switchboard.—The switchboard is the connecting
link between the generators and the distribution system.
It contains the devices for regulating the output of the
generators, the instruments for measuring the current
and the switches by means of which the different dyna-
mos are connected to the various circuits. Its arrange-
ment should be most carefully studied, for flexibility is

as important here as in any other part of the station,

and changes in the combinations of the dynamos and
circuits should be possible without the slightest interrup-

tion of service.

The location of the board should be in plain sight of

FIG. 42. DESIGN AND CONSTRUCTION OF ELECTRIC POWER
PLANTS.—DIAGRAM OF SWITCHBOARD CONNECTIONS

SHOWING EQUALIZER BAR AND CUTTING-IN
GALVANOMETER.

one standing by the generators and in a place easily ac-
cessible from the dynamo floor. In stations having a
number of dynamos and a large number of outgoing cir-

cuits, where a switchboard operator is required in con-
stant attendance, it is allowable, and indeed advisable,
to erect the board upon a gallery overlooking the dyna-
mos and engines. This makes a convenient and hand-
some arrangement, but for stations where the dynamo
attendant also manipulates the switches it will be an in-

convenient one. In such a case the distance between
the generators and the board should be the shortest pos-
sible in order that the switches may be quickly reached
in case of emergency. For small stations it will gener-
ally be found best to place the board along the wall and
near the dynamos. It should be set out from the wall
from two and one-half to four feet to allow easy access
to the back connections.
Each generator in the plant will have at least two

leads to the switchboard and probably more. These
may be placed beneath the floor or run overhead. The
first method has the advantage of much the neater ap-
pearence, while the second method facilitates inspection
and costs less. In large stations having a traveling
crane overhead wires are impracticable, but in such a
case a convenient basement under the dynamo room
floor usually allows the conductors to be carried along
its ceiling upon insulators. Perfect insulation, easy in-

spection and protection from accidental injury should
be aimed at in locating the dynamos leads.

Easy manipulation is generally secured by connecting
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two machines. It is to be understood that switches
P, E and N are closed. Dynamo No. 2 is brought up
to speed, when it will excite itself by means of the
shunt fields. The switches P' and E ' are then closed.
The series windings of the two generators are then in
parallel, and dynamo No. 2 will immediately come up to
full voltage. By means of the rheostat in the shunt
field the voltage of generator No. 2 can be regulated
until it becomes the same as that of the bus bars, when
switch X' can be closed, and the two generators, working
under the same conditions, will divide the load, and it

will be impossible for one generator to run the other as
a motor. This is due to the fact that as soon as the
electromotive force of either generator falls off, due to

a decrease in speed from any cause, the current through
the series field of the other dynamo divides and part of
it passes through the series winding of the slow ma-
chine, tending to strengthen its field and thus raise its

electromotive force. If the equalizing connections were
not provided it would be possible, by one machine de-
creasing in voltage, to not only throw the entire external
load upon the other machine, but also for it to add it-

self as a motor load to the system. If the effect of the
series coils overcomes that of the shunt windings, the
dynamo will change the direction of its rotation when
running as a motor, and the consequences may be
serious.

It is important that the equalizing connections con-
tain very little resistance, and therefore if the switch-
board is situated some distance from the generators the
necessary connections can be made at the generators
themselves. An auxiliary switchboard containing the
equalizing switches is sometimes placed near the dy-
namos and in plain view from the main board.

In order to ascertain when the dynamo that is to be
thrown in is at the bus-bar voltage its pressure is some
times measured by a voltmeter; sometimes a comparison
is made between the brilliancy of its pilot lamp and
that of another lamp connected in circuit, but the best
way is by means of acutting-in galvanometer. The con-
nections of such a device are shown in Fig. 42. One
terminal is connected to the negative bus bar and the
other to the negative lead from the dynamo. If the
voltage at each terminal is the same, the galvanometer
needle stands at zero and switch N' can be closed, but
in case the bus bar and generator are at different poten-
tials a current will flow and the corresponding deflection
will indicate whether the dynamo pressure is to be
raised or lowered. It will be noticed that the ampere-
meter is placed in the leg of the circuit through which
all the current of the machine must necessarily pass. By
a comparison of the indications of the ammeters of both
machines it can be easily seen whether or not the dyna-
mos are dividing the work according to their capacity.
The bus bars upon a switchboard are usually mounted

upon the back of the board and are composed of hard
drawn copper and are built up of separate bars so as to

provide ventilation and easy connection to the terminal
lugs of the switches and cables as well as an easy
method for increasing the current-carrying capacity of

the board. At least one square inch cross-section

shodld be allowed for every possible thousand amperes
of current.

The material of the switchboard itself is usually either

slate or marble. Wood should be used only for tempor-
ary installations, and then the switches should be
mounted upon separate insulating bases. Both marble
and slate present a handsome appearance, and this is

especially true of the latter when marbleized and highly
polished. In selecting the slate or marble care should
be taken to be sure that they contain no conducting
veins, as the impurities in the board may cause a trouble-

some ground or short-circuit. As marble and slate

come in small pieces, it is necessary to build the board
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FIG. 43. DESIGN AND CONSTRUCTION OF ELECTRIC POWER PLANTS.—LARGE RAILWAY SWITCHBOARD (CHICAGO CITY

RAILWAY COMPANY).

the leads from the machines through switches to omni-
bus bars, generally known as "bus bars," from which
the various circuits can be easily taken. In case it is

desired to divide the load between two or more genera-
tors some additional provision must generally be made.
The most ordinary case that occurs in the modern
power plant is that which calls for the operation of two
or more direct current compound-wound generators in

parallel. To do this successfully it is necessary to pro-
vide an "equalizer, ".the connections to which are shown
in the diagram (Fig. 42).
Here the connections to the positive and negative bus

bars are made as usual through the switches P P' and
N N'', but additional connections are also made from
between the positive brushes and the series fields to an
equalizing bus-bar through the switches E E

'
, as

shown. Now suppose dynamo No. 1 to be carrying
such a large load that it is necessary to throw in dy-
namo No. 2, so that the load will be divided between the

up of panels. This, as a rule, is accomplished by
securing the parts to a framework of angle iron. The
panel construction renders it easy to make additions to

the board without spoiling its appearance, as the ar-

rangement of the instruments and switches upon the
panels may be made standard. In constructing the iron

framework it should be arranged so as not to interfere

in any way with the electrical conductors.
The switches upon the board should be composed

entirely of hard drawn copper, and no cast parts should be
allowed. The conductivity of cast metal is considerably
less than that of hard drawn copper, and one fault with
many switches is that the makers allow too small an
amount of metal in the bases and terminals. Even with
hard drawn copper at least one square inch of cross-

sectional area should be provided for every 60 amperes
maximum possible load in the clips and for every 100
amperes in the terminal and bolted surfaces. For most
purposes what is known as a knife switch is far prefer-

35 1

able over any other type. In this style of switch the
blade enters between two copper springs or clips, which
should make good contact with the blade and be ar-
ranged so that they adjust themselves. For large cur-
rents switches are built up of a number of blades.
Switches are not intended to break a large current;
every well designed board contains some form of circuit
breaker for this purpose in case of emergency. The
switch should be arranged so that it breaks along the
entire length of its contact surface at the same time, to
avoid an arc at any one point. All single-throw
switches should be arranged so as to throw upward,
which will make it impossible for the blades to acci-
dentally fall closed.

The circuits breakers mentioned are usually electro-
magnetic devices designed to automatically break the
circuit in case the current rises above a certain deter-
mined amount. These circuit breakers act upon the
principle of a solenoid and can be set to break at any
current. They are positive and quick in their action,
can be quickly closed and can be held closed in case it is
desired to burn out a ground. They do not scatter
fused metal in all directions,, and in every other way are
far preferable to the old practice of inserting fuses in
the circuits. At the present time the tendency is to
adopt them universally for switchboard work.
Coming now to measuring instruments, it may be

noted that each generator will have its corresponding
ammeter, as already shown, and it will also be well to
supply an ammeter to each feeder circuit if possible.
The most convenient switchboard instrument for measur-
ing current is the shunt ammeter, with which it is un-

FIG. 44. DESIGN AND CONSTRUCTION OF ELECTRIC POWER
PLANTS. SWITCHBOARD PANEL OF CENTRAL STATION

LIGHTING PLANT (CHICAGO EDISON COMPANY).

necessary to run the current through the meter itself.

With this instrument it is only required to insert a
standard resistance in any convenient part of the cir-

cuit, connecting the terminals by voltmeter leads to the
instrument, which is really a milli-voltmeter calibrated
to read amperes. For power station work the D*Arson-
val type of galvanometer must be used, as it is not
affected by external magnetic disturbances. The switch-
board ammeters should be accurate over their entire
scale, should have uniform scale divisions and should
be unaffected by changes of temperature.

Electrostatic voltmeters are now being developed on a
commercial basis and promise to become useful switch-
board instruments. They have the advantage of being
cheap, simple in action and are applicable to either di-

rect or alternating currents; they are undisturbed by
outside magnetic influences and consume no energy

t
whatever.

Voltmeters similar in pattern to the ammeter should
be placed upon the board, but it will hardly be neces-

sary to provide so many. By means of a suitable switch,

one instrument may be connected to a great many cir-

cuits, but as a rule it is well to have one voltmeter for

each generator at least. Recording voltmeters are often

used to obtain a continuous record of the voltage and
are especially useful in furnishing a check upon the at-

tendants, as they indicate whether the voltage has been
allowed to drop below a certain amount at any time.

A log of the readings of the ammeters, taken at regu-

lar intervals, is often kept by the switchboard attend-

ant, but where this is inconvenient recording wattmeters
are placed in the circuits. These instruments integrate

the amount of power passing through the circuit in any
given time and may be obtained sufficiently accurate

for most power station purposes. Their use upon a con-

stantly fluctuating load, as that of an electric railway or

of elevator service, is, however, up to the present, a

matter of doubt. The trouble is that the instruments

are not accurate through their entire range. To get
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the watt-hours it is necessary to multiply the readings

by a constant. If calibrated at any given load this con-

stant may be obtained, but unfortunately it will gener-

ally be found to vary with different loads, being larger

the smaller the load. If the difference in the constant

is found to be considerable, it becomes a matter of some
do ubt what constant to use on a varying load, as exact

calibration is practically difficult. The best that can
be said of wattmeters at present is that the readings on
variable loads can hardly be relied upon as being correct

within 10 per cent., but very often it will be a valuable

matter of information to know the power produced even

within this limit, and wattmeters are almost universally

used in power stations. Recording wattmeters may be
obtained for direct current, for alternating current and
for arc lighting circuits.

It is important that all electric circuits leaving the

station be provided by one of the standard forms of

lightning arresters, which will protect the generator by
diverting the lightning discharge, causing it to pass

harmlessly into the ground. The arrester is usually

placed back of the board and connected between the out-

going circuits and the ground. The ground connection

should receive especial attention, and no pains should
be spared to insure a permanent ground in damp soil.

A very good plan is to make an auxiliary connection to a

system of water pipes or to metallic plates buried deep
in the ground.

For railway work the switchboards have become very
nearly standard. Each generator is furnished with a

panel containing the positive and negative main
switches, the field rheostat for controlling the genera-
tor voltage, an overload switch or main circuit breaker,

a shunt ammeter and a recording wattmeter. The
switchboard is built up of as many panels as the station

contains generators, and an additional panel may be pro-

vided to contain an ammeter for indicating the total am-
pere output of the station as well as at least two volt-

meters. If the voltmeters are arranged either upon an
auxiliary board or upon swinging frames, so as to be
visible from any portion of the board, it will facilitate

the manipulation when throwing in additional genera-
tors.

The trolley line of the road will be divided up into

sections, each section being supplied with current by a

separate feeder from the power house. These feeders

will leave the switchboard from special panels, good
practice being to allow two feeders to each panel. As the

return circuits come to the board through -3. common
negative lead, but one quick-break switch will be neces-

sary to control each outgoing circuit. The remainder of

the equipment for each feeder consists of a circuit

breaker, a shunt ammeter and a lightning arrester. All

the instruments but the lightningarresters and rheostats

the Chicago Edison company. This panel accommo-
dates the two generators usual with the three-wire sys-
tem. It is provided with two sets of bus bars, one set

for a high and the other for a lower potential. The
method of building up the bus bars by means of thin

wide bars separated by an air space is shown in the
cut. The method of connecting the switch studs to the
bars by means of nuts compressing copper strips will

be noticed. The dynamo switches are of the double-
throw type, so that they may be connected at will to either

the "high" or "low" bus. The ammeters are of the
edgewise pattern and occupy a width of but four inches.

The pointers move up and down in the arc of a vertical

circle—an upward movement indicating an increase in

current. Directly under the ammeters are the cutting-

^O o-

FIG. 46. DESIGN AND CONSTRUCTION OF ELECTRIC POWER
PLANTS. DIAGRAM SHOWING METHOD OF RUN-

NING ALTERNATORS IN PARALLEL.

in galvanometers, already referred to, which are also

made on the edgewise system, an upward movement of

the pointer indicating that the generator is at a higher
potential than that of the bus bars. Below the dynamo
switches are placed the field regulating switches for

varying the potential of the generators. These are very
compact and consists of a series of contacts, over which
the hand-wheel containing another contact is moved.
The rheostat proper is located under the floor of the
switchboard gallery and is connected to the regulating

the generators to the light and motor portions of the
plant. A recording wattmeter is also placed in the ele-

vator bus bars to measure the energy furnished to the
elevator circuits controlled by switches 18, ig, 20 and^/.
By measuring, in this way, all the electrical energy
produced, and by means of the arrangements in the
plant for weighing the amount of coal and water used, the
operators are enabled to keep accurate daily records of
the cost of fuel per kilowatt hour. Switches 16 or 17
are for the purpose of charging the auxiliary storage
battery, either from the lighting or the elevator bus
bars. Switch 23 when closed furnishes current for
driving the booster motor, and at the same time for

exciting the fields of the booster dynamo. Switch 22
when up allows the booster dynamo to charge the end
cells of the battery separately; when down connects the
booster armature in series with the charging current
from the lighting busbars.

It will be noticed that the right-hand set of switches
on each generator panel is made double-throw. The
connections are arranged so that when the switch is

thrown up it connects the compound wound generator to

the three elevator bus bars as usual, but when the
switch is thrown in the down position it cuts out the
series winding of the generator and makes the equalizer
the positive lead, thus making the generator operate as
a shunt machine. This enables the generators to run as
shunt machines in parallel with the elevators and stor-

age battery as a perfectly automatic system. When the
elevators are not running the generator charges the bat-

tery, but when the starting of the elevator motors makes
a heavy demand for current the battery responds and
assists the generating unit in carrying the excessive load.

The segments of the end-cell switches, shown upon
the lower part of the two right-hand panels, are con-
nected to the cells correspondingly numbered. These
switches serve the purpose of cutting in or out the end
regulating cells of the battery in order to vary its effect-

ive voltage, either on charge or discharge. The battery
circuit is provided with an overload and also an under-
load switch, to protect the cells from an excessive
charge, or from sending an excessive reverse current back
on the board in case of accident.

All ammeters on the board are of the shunt type, and all

m in distributing lighting and motor circuits are pro-
vided with fuses placed on the back of the board. The
motor rheostats are mounted upon the back of the board,
with the regulating wheel projecting through the mar-
ble. A passageway about three feet wide is provided,
so that the connections on the back of the switchboard
are easily accessible.

The arrangement of a switchboard to control a num-
ber of series arc lighting dynamos allows of a much
more compact design than that required for the same

DESIGN AND CONSTRUCTION OF ELECTRIC POWER PLANTS.—LARGE ISOLATED PLANT SWITCHBOARD WITH STORAGE BATTERY CONNECTIONS (CHICAGO BOARD OF TRADE).

will be mounted upon the front of the board, the am-
meters at the top and the switches lower down but
within easy reach.

The large switchboard used to control the output of
12 generators over 56 feeders from the Forty-ninth street

plant of the Chicago City Railway company is shown
in Fig. 43 (p. 351). It may be instructive to follow the cir-

cuits. The lead from each generator passes up from
below through a main switch to a common positive bus
bar, thence through the large shunt for the ammeter,
which is to indicate the total output of 20,000 amperes,
to the main feeder bus bar. Each feeder passing out
to the line takes current from this bar through a switch,
an ammeter shunt and a circuit breaker. The return-
ing circuits are led to a common negative bus bar
shown at the top of the board, from which the current
for each generator passes through a wattmeter, an am-
meter shunt, a circuit breaker, a main switch and thence
to the dynamo.

Fig. 44 shows the detail of a compact generator panel
from the switchboard of the Harrison street plant of

switch contacts by means of an So conductor cable pass-

ing up through the ornamental column shown at the bot-

tom of the panel. The pilot lamps illuminating the
ammeter dials and the small switches connecting the
cutting-in galvanometer to either set of bus bars will be
noticed.

Fig. 45 represents the connections on a switchboard
for a large isolated electric plant in the Chicago Board
of Trade. The board is eight feet high by 27 feet long.

and is composed of nine panels of white marble \)A

inches thick. The three center panels are for the gen-
erators and contain an ammeter and voltmeter at the
top, an automatic circuit breaker, two sets of three-pole
switches and a regulating rheostat. The two sets of

switches are for the purpose of connecting the generators
at will to either the elevator or to the lighting bus bars.
The "lighting bus bars carry the lighting circuits con-
trolled by switches 7, 8 and 9, and also the small motor
circuits controlled by switches /, 2, 3, 4, j and 6. On
the main lighting bus bar is placed a recording wattme-
ter, which measures all the energy delivered frpm

number of power generators. The switches for con
trolling the machines are located, as a rule, on the
dynamos themselves, or perhaps on a small auxiliary
board convenient to the generators. At the switchboard
each generator is provided with two sets of heavy spring
jacks, one for its positive, the other for its negative lead.

Each outgoing lamp circuit is also furnished with a sim-
ilar set of spring jacks. By means of wire cords having
both terminals fitted with suitable plugs it is possible to

connect any dynamo with any circuit or circuits or to

run the dynamos in series in any way that may be de-
sired. Each terminal should have at least two jacks, so

that the combinations of machines and circuits can be
changed at will without breaking the circuits. Each
dynamo should be provided with an ammeter, which is

mounted upon the main board. It is often found de-
sirable also to have an ammeter for each lamp circuit,

and with some makes of arc dynamos some form of regu-
lating apparatus is placed upon the switchboard.

Switchboards for controlling alternating circuits are
also built in panel form, but, as the current handled at
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the switchboard is the primary and of high voltage,
much smaller conductors can be used than for an equal
amount of power in the form of direct current of less

voltage. Each generating panel will contain a main
pole switch, an exciter switch, main circuit fuses, a volt-

meter, an ammeter, ground detector, voltmeter switch,
field rheostat and exciter rheostat. Mounted upon the
back of the board will be a lightning arrester and a
transformer for supplying current to the switchboard
pilot lamp. The main circuit switches are not intended
to open the primary circuit, as such an operation would
result in a destructive arc. The switches should be de-
signed in regard to carrying capacity according to the
principles laid down for direct current switches, but the
blades carrying opposite polarities should be farther
apart. If they are of an approved quick-break type and
mounted on the back of the board, with an insulated
handle projecting through the marble, so as to be man-
ipulated without danger in case of emergency, so much
the better.

Alternating current dynamos can be operated in paral-
lel in the same way as direct current machines, but
special precautions must be taken to get the generators
at exactly the same frequency before they are thrown m
together and to maintain them at the same voltage and
speed while in operation. If two alternators in multiple
are not "in step," the lagging machine will receive cur-
rent momentarily from the other generator and run as a
motor, thus transferring all the load upon one dynamo.
The switchboard connections will be very similiar to

those already shown as necessary to operate direct cur-
rent machines in parallel, and are shown in Fig. 46.
Each main lead from the generators will have a switch
to connect it with the corresponding bus bar, and in
addition an equalizing switch should be provided to con-
nect the corresponding commutator leads. For the
purpose of telling when the two alternators are running
at the same frequency it is usual to mount two trans-
formers on the back of the board, the primary of one be-
ing connected to the common bus bars and the primary
of the other arranged to be connected at will by means of
a plug switch with the alternator with which it is intended
to connect in multiple. The secondaries of the trans-
formers are connected in opposition, but in series with
two incandescent lamps, which indicate, by remaining
dark, when the machine to be thrown in is in synchro-
nism with those already on the circuit. The relative
speeds of the two machines are regulated until the lamps
indicate that they are in step, when the main bus bar
switch can be closed. No attempt should be made,
however, to run alternating current generators in parallel
unless they have been designed for such service, in which
case them anufacturers will furnish complete directions
for their operation.

[The title of the next lecture is "Storage Battery
Auxiliaries."]

Convention Notes.
[Continued from fagc 349.]

The popular western representative of the Bryant
Electric company was one of the first to arrive. Mr.
Grier brought Mrs. Grier, but she was unable to re-

main during the entire convention period.

Of course I. R. Prentiss of the General Electric com-
pany was in attendance. Mr. Prentiss is looked upon
as one of the most experienced electrical experts, espe-
cially in Brush apparatus, in this country.

Col. W. S. Rogers, the special agent of the Brush
Electric company of Cleveland, and also now manager
and vice-president of the Cashier's Electric Safety Cab-
inet company, shook hands with many friends.

D. C. Durland took care of the Interior Conduit &
Insulation company's interests. Mr. Durland found
many interested in hearing of the new wrinkles on the
installation and manufacture of interior conduit.

Secretary and Treasurer W. D. Packard of the New
York & Ohio company was in constant attendance in
the rotunda of the International. Mr. Packard was
accompanied by his sister, Miss Carlotta Packard.

Sears B. Condit, Jr., manager of L. A. Chase & Co.
of Boston, Mass., told an interesting little story about
alternating machine circuit breakers. Mr. Condit is a
great smoker, but he did not dare to smoke his own
cigars.

"Champion" Henry L. Doherty of the Madison Elec-
tric Lighting company and incidentally of the Anti-
municipal-control-of-lighting-plants League, was there of

course, and it is said that he will be at the La Crosse
convention.

Col. T. H. Brady of New Britain, Conn., was one of
the original members of the National Electric Light
association, and he has never missed any of the meet-
ings. The old-timers gathered about him and exchanged
reminiscences.

Charles D. Shain came up, too. Mr. Shain is now
selling agent for some of the best concerns in the coun-
try, among which are the Weston Electrical Instrument
company, the Electric Protection company and William
T. Pringle & Co.

President Charles M. Proctor or the Proctor-Ray-
mond Manufacturing company found time to run up from
Buffalo during the last days of the meeting and re-
new his acquaintance with his many electrical friends
from both East and West.

General Manager J. C. Hunter of the Hunter Fan &
Motor company of Fulton, N. Y., while he would hav-
been more than welcome had he appeared in person to

represent his Perfection 1S97 pattern of Tuerk alternate
ing ceiling fan style, was forgiven through his choice of
a conventiou representative. "Perfection always com-
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mands attention," but in this case perfection com-
manded beauty as well.

AV. C. Ballda, general manager of the Utica Electrical
Manufacturing company of Utica, N. Y., had a line of
switches that attracted marked attention. Mr. Ballda
was everywhere and secured for himself the name of
the ubiquitous switch man.

E. G. Bernard of the E. G. Bernard company, Troy,
N. Y., made his genial presence felt in a manner that
kept his company constantly in mind. Mr. Bernard is

one of the old timers, and his dynamos and motors in
many quarters are standard.

It is a matter of great regret that Manager Speer of
the Partridge Carbon company of Sandusky, O., was
prevented from coming to Niagara. It was rumored
that Mr. Speer had a previous engagement in connec-
tion with the meeting of the Shriners at Detroit.

Alfred B. Clements of the California Asphalt com-
pany of New York did not bring samples of this product,
but had very interesting circular matter, which was
distributed profusely about the hotel and strongly
identified this concern with the electrical interests.

Of course George Cutter of Chicago could not stay
away, and it was a pleasant occasion for him in that it

afforded him an opportunity to talk over old times with
Prof. Elihu Thomson, under whom Mr. Cutter served
in the early days of the Thomson-Houston company.

E. H. Heinrichs, advertising manager of the Westing-
house Electric & Manufacturing company, was of course
in attendance, but this time Mr. Heinrichs brought with
him Mrs. Heinrichs, in order that she might use the
opportunity to visit the sights of Niagara under most
favorable auspices.

The loadstone among the attractions at the conven-
tion, outside, of course, of the great power station, was
the works of the Carborundum company. Secretary
W, H. Arison was indefatigable in his efforts to enter-
tain .the great number of delegates which from time to
time visited this most interesting plant.

D. E. Newell of New York had a sample of the new
para-pneumatic pulley which attracted no little atten-
tion, and it was indicated that managers of central sta-
tion plants might well investigate the strong claims made
in regard to it as to the saving of power and slipping of
belt.

C. S. Tolles, representing the Jewell Belting com-
pany of Hartford, came up with the New York delegates.
He did not bring his belts, but he showed samples of
the high grade of leather used by this institution in the
form of a beautiful pocketbook which was eagerly
sought by members.

In parlor 1S4 President Henry B. Cutter of the Cut-
ter Electrical & Manufacturing company of Philadel-
phia, assisted by New York Agent H. B. Kirkland,
showed the various apparatus manufactured by this

concern, and it was without question an exhibit which
commanded attention.

Secretary A. H. Pease of the Hart & Hegeman Manu-
facturing company of Hartford was in evidence every-
where in and about the hotel rotunda. His cordial re-

ception by a host of friends reminded him that it was
his duty every year to attend the gathering of distin-

guished electrical men.

The Bryant Electric company of Bridgeport, Conn.,
was represented by Manager W. C. Bryant, E. M.
Scribner, L. W. Eaton and Captain J. B. Hubbell.
The renewing of old acquaintances occupied the time of
these gentlemen, and they made no effort to exhibit any
of the Bryant productions.

Judge E. A. Armstrong, ex-president of the associa-
tion, with Miss Elizabeth Armstrong and Miss Carrie
Morgan, arrived on Tuesday from Camden, N. J. The
greetings given to this party by their friends and the
renewal of old acquaintances were pleasant social fea-

tures of ..he convention.

The Phcenix Glass company of New York, whose
long connection with the electrical business has made it

so well known, was represented by E. H. Peck, whose
usual push and energy have been seen for years with re-

sults that must be flattering to his credit, and this con-
vention was no exception.

John McGhie, in charge of the advertising depart-
ment of the General Electric company, was, as usual,

one of the hardest worked men in attendance. With
his usual pleasant manner everyone received courteous
attention, and it was again demonstrated that he is the
right man in the right place.

The American Circular Loom company was represented
by General Manager H. H. Brooks, who had in his cosy
parlor samples of his product and who sprung a surprise
upon the visitors in the shape of a steel conduit which
is called "electroduct." This proved to be an attrac-

tion that crowded his parlor.

James Wolff of the Chicago office of the New York
Insulated Wire company was on band, and bis genial

and courteous manner kept his company well in front.

It is contended by those well informed that an electrical

convention nowadays would not amount to much had it

not Wolff among its delegates.

H. C. Adams, Jr., the courteous representative of the

Phillips Insulating Wire company of Pawtucket, R. I.,

did himself proud in the manner in which he murmured
those convincing little pointers relative to the wire that

is "O. K." in more senses than one. Mr. Adams is

most welcome at every convention.

The Walker company presented a very strong force at

the convention, in being represented by General Sales
Agent H. McL. Harding, assisted by J. Holt Gates of
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Chicago, A. F. Moore of Pittsburg, H. B. Abbott of
Cleveland, W. A. Johnson of Toronto and H. B. Gay of
Baltimore. The scattering of such a large force among
the delegates was soon reflected in the comments upon
Walker apparatus and the calls for their circular mat-
ter at their headquarters.

R. B. Corey was in evidence everywhere as of old.
His long connection in the business shows that his popu-
larity is well deserved, and in his new connection of
representing the Columbia incandescent lamp and Sim-
plex wires and cables in New York city he should be,
and undoubtedly is, meeting success.

General Manager S. M. Hamill of the Brush company
of Cleveland found time to drop in and mingle with the
boys. Mr. Hamill now spends a great deal of his time
looking after the interests of the Brush apparatus
throughout the East, but Mr. Hamill is almost ubiquitous,
and he is found as often West as East.

One of the most interesting and unique mechanical and
electrical exhibits was thai of C. C. Gartland, who
showed a model of a new arc dynamo regulator. This
device is especially applicable to numbers 9, 10 and n
latest type Brush arc dynamos. Mr. Gart'and's address
is 370 Maryland street, Buffalo, N. Y.

Luther Stieringer, the well-known electrical exhibi-
tion expert, was of course in attendance. Mr. Stierin-
ger's electrical work in connection with the numerous
electrical and other expositions throughout the United
States has made him famous, and in this case, as in
others, he could not afford to be absent.

In company with General Manager Leech of the Key-
stone Electric company, H. H. Whitacre was decidedly
in evidence. Mr. Whitacre is one of those hustlers that
makes good use of the splendid points embodied in the
Keystone machinery, and he made many additional
friends for his company during his slay at Niagara.

The Peru Electric Manufacturing company of Peru,
Ind., exhibited at the door of the rotunda of the Inter-
national Hotel a very handsome board covered with the
company's well-known porcelain specialties. The com-
pany calls attention to the very important point that its

porcelain is burned with natural gas at 4,000° Fahr.

Weston instruments to-day are used everywhere, and
there are many newcomers in the electrical business
who would have felt highly honored to grasp the hand
of the distinguished inventor of these standard instru-
ments. Prof. Edward Weston for some reason was
prevented from appearing, and he was greatly missed.

Where is Paiste? was the inquiry continually beard
in and about the hotel. Of course everyone knew whom
this referred to, and one was constrained to wonder
where he had been " switched off," but Philadelphia
might "a tale unfold." H. T. Paiste is usually enrolled
on the register, and the failure this time was unpardon-
able

It must have made the ears of Secretary C. E. New-
ton of the Jewell Belting company unusually warm
during the convention. Many were the inquiries for

"Charlie," and it has not been ascertained yet why he
did not follow his usual custom and appear before the
end, but it is said that he got lost in Detroit and was
found among the Shriners by "friends." "Poor Char-
lie!"

President Keelyn of the Western Telephone Con-
struction company, Chicago, has usually seen fit to send
representatives and more or less of an exhibit lo every
electrical convention, but men could not be spared to

devote time to the national convention this year. Mr.
Keelyn is one of the most agressive telephone men in the
field.

John Knight, general manager of the Oswego light

and power station of Oswego, N. Y., was in attendance
at the convention, and was an interested observer of the
exhibits, etc. His long connection in the arc light bus-
iness, both as an inventor and practical electrician, has
been of good service to him in his new business con-
nection.

General Manager S. V. Morrin of the Clonbrock
Steam Boiler company of Brooklyn failed to attend, but
it nevertheless took nothing of the glory from that 25,000
horse power installation at the Tennessee Centennial
Exposition at Nashville, Tenn. This company claims
heating surface 50 to 1 of grate, and absolutely no dead
points in circulation.

J. H. Shay represented the Charles Munson Belting

company of Chicago. Mr. Shay is so well known that

introduction would not be in order in the electrical bus-
iness. His headquarters are now at the new store on
North Fourth street, Philadelphia. He reports a larger

increase in trade of late, and states that the outlook for

the future business is bright.

A "cake walk" which was given by J. H. Dale and
John Carroll in the reception room of the hotel on Tues-
day evening was hugely enjoyed by a big crowd, and
the features which were supposed to hit several of the

prominent visitors brought forth applause. Master of

Ceremonies E. H. Peck presided over this enjoyable

occasion in his usual successful manner.

It was expected until the last moment that W. R.
Brixey of Kerite fame would be in attendance, as he is

one of the old stand-bys, but at the last moment he was
prevented from coming. Mr. Brixey is usually in evi-

dence at conventions, and many were the inquiries for

Brixey. Kerite, however, was looked after from afar

in Mr. Brixey's usual, aggressive manner.

General Manager Vincent G. Apple of the Franklin

Electric Manufacturing company, Miamisburg, O., ap-

peared on Thursday and was warmly welcomed. Mr.
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Apple is one of the most energetic manufacturers in

the electrical line, and his small motor is now looked
upon as one of the standard toys in this country; the
sale of it has been phenomenal

H. M. Underwood of the Marquette building, Chi-
bago, was most energetically in evidence among the
electrical frequenters of the rotunda in the International.
Mr. Underwood represented the Cloos junction box
for high potential currents, alternating and direct and
also made "a great hit" with his duplex lamp guard.
Mr. Underwood is a hustling salesman.

Miss H. Billings, the assistant secretary, again demon-
strated her peculiar fitness for a position involving so
much arduous and trying labor in the matter of annoy-
ing details. It has been remarked that the convention
would not know what to do without Miss Billings, as her
courtesy and efforts to please everybody connected with
the association have been remarked time and again.

General Manager
J. F. Stevens of the Keystone Elec-

trical Instrument company of Philadelphia had a very
fine exhibit of instruments at the Cataract House. Del-
egates were very warm in their praises of the hospitable
reception which was extended to them. Mr. Stevens
always knows how to do a thing in the right way, and
this company was never more forcibly presented to the
electrical fraternity.

President John C. Boss of the Lakon company found
time to run up from Elkhart, Ind., and mingle with the
delegates. Mr. Boss is one of Elkhart's leading citizens
and is looked upon now as one of the most successful
transformer manufacturers in this country. A recent
increase to his plant places him in position to turn out
his productions so as to fill, in a reasonable time, all

demands on the factory.

General Manager H. A. May of the Electrical Engi-
neering & Supply company of Syracuse, N. Y., was in
attendance at the convention, renewing his acquaintance
among the central station men. His long connection
with this company has evidently fitted him for the re-

sponsible position which he now holds, and he reports
that his company is having a very large increase in

business of late.

Where was Col. Beetle of the Western Electric com-
pany? As Col. Beetle is one of Chicago's most popular
business men and has been a constant attendant at con-
ventions, it is not to be wondered that his host of warm
friends were anxious to have him join them at Niagara.
But someone whispered that maybe the colonel was on
one of those "still hunts"' that usually result in a S-jo.ooo
or $50,000 contract.

Elmer P. Morris had a large exhibit in rooms E and F
at the Cataract House, where were seen the various
samples of electric lighting supplies, etc., which were a
point of attraction for the delegates. One of the pleas-
ant items in regard to this was the fact that the entire
exhibit was sold during the second day, and out of court-
esy of the purchasers it was allowed to remain until the
finish of the convention.

Electrical Engineer C. H. Wilmerding, who has been
spending a week or so in New York organizing his new
engineering enterprise, was constantly on hand. Mr.
Wilmerding has opened an office in the Old Colony
building, Chicago. During his visit to New York he
made arrangements with the Crocker-Wheeler Electric
company to take general charge of this concern's en-
gineering work in the west.

New York Agent P. C. Ackerman of the American
Electrical Works of Providence presented the visitors

of the convention a fac-simile of the feeder cable
used for the Niagara Falls and Buffalo transmission,
very tastefully gotten up as a souvenir to be used as a
paperweight; and the large number of calls upon him
for this useful article soon exhausted the supply. Frank
B. Baker accompanied Mr. Ackerman.

T. E. Adams of the Adams-Bagnall Electric company
was on hand and made an interesting exhibit of four of
the Adams-Bagnall Electric company's most improved
arc lamps. Mr. Adams showed the series enclosed arc
type and also the regular open arc type. It was a mat-
ter of regret that he had no current for his alternating
lamp or his constant potential lamp, but the exhibits
made the usual excellent impression.

General Manager James I. Ayer of the American
Electric Heating corporation of Boston, Mass., was a
close attendant of the meetings in the convention hall.

He was unable to present a full line of his company's
manufactures, but reports that the company is now
preparing a new line of motor starters and controllers,

embodying a form which is expected to meet the most
rigid demands for the protection of motors.

Joseph Kettlestrings of the Midland Electric company
was in attendance to exhibit a new enclosed arc lamp.
Mr. Kettlestrings is a man that has devoted an immense
amount of work and study to the perfection of the arc
lamp, and his exhibit attracted considerable attention.
The Midland Electric company is at 1564 Monadnock
building, Chicago, and those interested in the perfec-
tion of enclosed arc lamps might do well to inspect this

lamp.

The Sunbeam Incandescent Lamp company came to

the front as usual in the person of its energetic and ac-
tive manager, F. S. Terry. Mr. Terry joined forces
with the Western Electric contingent in extending the
hospitalities to both companies' many friends. Mr.
Terry is now actively engaged in pushing the Sunbeam
lamp interests in connection with the Western Electric
company, and is doing good work in this direction.

Treasurer A. O. Shepardson of the New England En-
gineering company of Waterbury, Conn., was able at
the last moment to leave his business and go to the
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convention. He reports that the company has a large
amount of construction work under way at present in
various portions of Connecticut, and that the central
station construction work is particularly active at
present in the extending of new lines, etc.

The new ideas presented by the Hope Electric Appli-
ance company in switches upon a wooden slatted switch-
board was such a marked departure that the exhibit
was surrounded continually by visitors who were per-
sistent in their demands for explanations in regard to
the apparatus. President Robert Fessenden and Gen-
eral Manager

J. I. Drake were untiring in their efforts
in meeting requests of investigators who called.

The Simplex Electrical company of Boston, Mass.,
was represented by General Manager

J. H. Mason, who
expressed himself as being very pleased at the large at-

tendance at the convention and the evident new interest
which seemed to be waking in the electrical business,
and reported that the outlook with them had never been
brighter during the past year for a large increase of
business. Where was Hixson of Chicago ?

General Manager
J.

H. Astruck of the Pioneer Elec-
tric Arc Light company did the honors at the Inter-
national in royal style in company with Prof. Louis B.
Marks, chief electrician. At the company's quarters
were seen several of its interior arc lamps, each one
presenting special features of itself, while on the
veranda were several of the 100-hour outdoor styles in
operation, which also attracted no little attention.

Marcus Nathan and B. E. Greene represented the
interests of the Grand Central Palace of New York in
presenting an invitation to the Electric Light associa-
tion to hold its next annual meeting or exhibition in New
York city, and with it stated that if it were not conven-
ient to have the next meeting held in that city, at any
future time their services were at the disposal of the
association in any way to bring about or increase a line

of exhibits for a meeting.

General Manager C. S. Knight of the Fort Wayne
Electric corporation and the new Fort Wayne Lamp
company was most decidedly in evidence, backed as he
was by the usual large Fort Wayne convention contin-
gent. Accompanying Mr. Knight were C. H. Phil-
brooke, F. A. Wunder,

J. H. Finney, Thomas Cooper,

J. C. Lott, James J. Wood and Prof. Thomas Duncan.
The goods especially pushed by these gentlemen were
Fort Wayne meters and lamps.

Electrical Engineer G. A. Scheeffer of the Diamond
Electric company of Peoria, III., was on hand and made
a very attractive exhibit with his well-known Standard
meter and transformer of the Diamond company. Mr.
Scheeffer also exhibited his new Cardaw earthing de-
vice. This latter, however, will have to be seen to be
appreciated, and a line to the Diamond Electric com-
pany will bring full explanations of an interesting elec-
trical adjunct.

General Eastern Manager George Wiley of New
York and T. E. Hughes, manager of the wire depart-
ment of that company, represented the Standard Un-
derground Cable company of Pittsburg. They had an
exhibit in Parlor G, showing samples of high and low- •

tension electric light cables with fiber, rubber and
paper insulation, and a numerous number of small cov-
ered wires. They had their usual large number of
callers.

Habirshaw wires and cables were impressed upon
everyone by the pretty little badges with national colors
that were presented by General Sales Agent J. W. God-
frey and F. W. Harrington of New York. The India
Rubber and Gutta Percha Insulating company is always
a strong feature at the conventions, but the addition of
President W. H. Habirshaw at this time made its head-
quarters one of the most popular resorts.

President Samuel Insull and General Superintendent
Louis A. Ferguson of the Chicago Edison company were
on hand during the entire convention period. Mr. In-

sull's plant in Chicago is now looked upon as a model,
not only in this country but abroad, and the success of

the Chicago Edison company under his policy in regard
to both financial and technical matters has been phe-
nomenal. Mr. Ferguson was congratulated by his many
friends on his recent advancement.

Secretary A. D. Newton of the Eddy Electric Manu-
facturing company was present at the convention, as-

sisted by New York State Agent S. N. Blake of Elmira,
N. Y. In company with the Eddy people was Presi-
dent John A. Stewart of the Stewart Electric company
of Cincinnati. Mr. Stewart not only represents the
Eddy company in his territory, but he does an extensive
repair and second-hand business as well. Expressions
of regret at not meeting General Manager M. E. Baird
of this company were heard on every side and attested

to his popularity.

What would be a convention without E. Ward Wil-
kins of the Partrick & Carter company of Philadelphia?
He has never missed one of these gatherings, and in-

deed it would seem that the convention was not com-
plete without him in attendance, and the cordial recep-

tion which he received fully demonstrated his popular-
ity in the trade. A small but choice selection of

specialties under the care of Thomas L. Townsend was
seen in the rotunda of the hotel.

Where was President William H. McKinlock of the

Metropolitan Electric company, Chicago? Mr. Mc-
Kinlock wasn't there, that is certain. He should have
been on hand to meet his host of New York friends.

Many were curious to see the man that has the distinc-

tion of publishing one of the largest and most attractive

catalogues that the electrical supply business has ever
seen. Mr. McKinlock had expected to be on hand, but
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a pressure of business at the last moment prevented his
appearance.

If there is one man that should have been at the con-
vention, if only for the sake of old times, it was Presi-
dent C. C. Warren of the Warren Electric Manufactur-
ing company of Sandusky, Ohio. Mr. Warren, however,
was in the throes of arranging the final details about his
fine new factory in Sandusky, Ohio. Orders have be-
gun to come in for the Warren alternator, and for this
reason Mr. Warren was unable to make an exhibit of
the remarkable features of the Warren alternator.

One of "the pebbles on the beacb" that made himself
felt in more ways than one at the convention was E, H.
Allen of the Beacon Lamp company. Mr. Allen is the
new western representative of the Beacon Lamp com-
pany, with headquarters at 1141 Monadnock building,
Chicago. Mr. Allen is one of the most aggressive sales-
men in the West, and, as he explains it, "operates out-
side the trust." Mr. Allen states that he has found that
the stand of his company has resulted in a most remark-
able increase of business.

Master of Transportation C. O. Baker, Jr., as usual
arranged all details for the special train from New York
and the general train arrangements from Boston and
Chicago to the convention. Of course there was no
hitch in the affair; there never is when he has them in
hand. Everything resulted in another success to his
credit, until now, as many delegates said, "we could not
have a convention without Mr. Baker in charge of trans-
portation." His unusual patience under trying circum-
stances was many times commended.
The New York Insulated Wire company was ably

represented by P. H. Hoover. Mr. Hoover did not
bring samples with him, but the long, quiet talks he had
with numerous gentlemen that were said to be pros-
pective purchasers made him conspicuous to such a de-
gree that he adjourned for a long carriage ride around
the Falls, and, it is said, that when he returned he had
something more in his pocket than when he started for
the drive, and it was whispered that it was a good
order.

R. C. Foster of the Cornman company, assayers and
refiners, Cleveland, Ohio, and also of the Schneider
Manufacturing company, mingled with the boys and re-
vived his memory of the old-time acquaintances made
during his connection with the Brush Electric
company in the financial department. Mr. Foster added
many to his already large line of friends. Mr. Foster was
accompanied by his mother, who enjoyed herself with
the ladies seeing the sights of Niagara.

The Standard Paint company of New York through
its agents, H. W. Benedict of New York and F. S. How-
ard of Chicago, presented one of the most beautiful
souvenirs seen at the convention. It was a white leather
card case which could be used both for business and
social occasions, and was in such great demand that the
supply was soon exhausted. The above gentlemen as
usual placed the well-known trademark of P & B every-
where so that it was continually before the eves of every
visitor at the hotel.

The display shown by the Bossert Electrical Con-
struction company of Utica, N. Y., of circuit breakers,
standard steel armored slate lined junction boxes and
steel drawn wall and outlet boxes was one of the most
complete exhibits in this line seen at any convention for
many a year; the perfection of detail and workmanship
was a matter of much favorable expression by visitors.

President VV. F. Bossert, assisted by W. D. Pomeroy, ex-
hibited a genial hospitality and patience in explaining at
length the merits of the apparatus.

The exhibit of Macintire arc lamps manufactured
by the International Arc Lamp company of New
York was seen at Parlor 300 of the Cataract House in
charge of Geo. R. Macintire. This beautiful and artis-

tic exhibit attracted a great deal of attention, and the
comments of the visitors showed surprise at the progress
in arc lighting for home and office installation. It

seemed to present an old subject in new dress. The
striking catalogue which was presented by this company
was filled with beautiful designs of its manufacture.

The Puritan Electric company of New York was rep-
resented by General Manager Stuart W. Wise and the
Boston agent, M. H. Baker. The Puritan alternating
lamp was seen at its best in one of the new designs in
the rotunda of the hotel, and was the center of an inter-
ested assembly of central station men, who also found
on the veranda three of the 100-hour lamps of this com-
pany in operation, and expressions of favorable com-
ment were heard on every side in regard to the perfect
operation of the lamps; and as a result large orders were
taken for future delivery.

General Manager R. F. Requa of the Safety Insulated
Wire & Cable company of New York did not reach
Niagara until the second day of the convention, but his
excuse for not being present before, owing to the fact
that important business called him to Detroit, Mich.,
where he closed the business for underground cables for
the third year with the public lighting trustees of that
city, was accepted as a good one. This concern also, as
it is well known, furnished the cables in connection
with the Cataract Construction company.

Charles I. Hills, New York manager of the Perkins
Electric Switch Manufacturing company of Hartford,
was extended his usual hearty welcome at the conven-
tion. Although a young man he is classed among the
veterans in the electrical trade; and there are but few
who have traveled more miles and been more successful
in this line. The visit of Mr. Hills to the convention
was not without reward, and of such a nature that. as~it
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proved, he would have regretted it had he not been in

attendance.

The Belknap Motor company of Portland, Me.,
through its New York agent, F. C. Brewster, had an
installation of its regulators at work inaprominent loca-

tion of the hotel rotunda, where it was visited by numer-
ous central station men and others interested in hearing

the explanations and examining the Chapman regulator.

The CDmpany has been very successful in this line of

business, and the strong list of references of central sta-

tions that are supplied with this apparatus shows the

value of the device.

"Charms strike the eye but merit wins the soul.''

This little motto of the Phcenix Interior Telephone com-
pany in a few words tells the story that this company
believes not only in a handsome appearance but merit as

well. The Sutton microphone, which is being exploited

by this company, is a remarkable instrument, and should

be tested by those making extensive purchases of such
apparatus. The company, too, takes a very strong posi-

tion in the matter of protecting customers from any pos-

sible annoyance in the matter of suits.

General Manager Fox of the Northern Electrical Man-
ufacturing company, Madison, Wis., was prevented

from exhibiting one of his direct-connected motors.

The Northern Electrical company is making a specialty

of direct-connected motors and is meeting with remark-
able success, as the company works only under the

highest scientific methods of installation, and those con-

templating the installation of direct-connected motors

would find it to their interest to secure estimates from

the progressive Northern Electrical company.

The H. B. Lamp company, in the person of A. L.

Daniels, held forth in the rotunda of the International.

Mr. Daniels was in constant attendance from early

morning until late at night, and there were few present

that did not know fully and appreciate the merits of

the H. B. Camp company's vitrified clay conduit for

underground electric wires, its porcelain lined steel-

armored insulating conduit for interior wiring. The
shipping station of this company is at Greentown, O.,

and it is now in a position to furnish complete under-

ground and interior conduit systems.

"Silver tongued" Thomas R. Mercein, or more
properly the genial and courteous secretary of the

Northwestern Electrical association, was one of the

most active men at the Niagara convention. Mr. Mer-
cein only decided to join the crowd at Niagara at the last

moment, but the wisdom of his decision was evidenced

in the fact that he secured, it is stated, over a dozen new
members for the Northwestern Electrical association.

Mr. Mercein is one of the most popular electrical men
in the Northwest, and justly so, from the fact of his un-

tiring efforts for the general good.

The word "Okonite," besides being one of the house-

hold names of the electrical business, has become a word
that identifies itself with novelties in the way of souvenirs,

which the delegates of conventions immediately begin

to ask for. This year a key to their headquarters

which could be used as a pencil and served besides to

show in a very unique way the trademark for the handle,

was eagerly sought after, and an extra supply had to be
sent for in order to satisfy the demand. Capt. W. L.

Candee and General Superintendent George T. Manson
presented the hospitalities of this company.

Assistant General Manager M. L. Livingstone of the

Standard Thermometer & Electric company of Peabody,
Mass., renewed old acquaintances from the West, and
was one of the very busy men about the International.

On account of the short length of his visit he was not

able to have an exhibit of the arc lamps made by this

company. However, the many inquiries made of him
in regard to the new Midget and the high-tension series

lamps, which Mr. Livingstone reported were now work-

ing successfully in street lighting and commercial cir-

cuits, prevented him from leaving on Wednesnay, as

expected, for Chicago.

It was really a matter of duty on the part of Secre-

tary John C. Fish of the Shelby Electric company to

have come to the front. But Mr. Fish having acquired

an exceedingly high degree of modesty from an eight

years' experience in the water works department of

the John H. McGowan company of Cincinnati, feared

to attempt to stand the strain. Mr. Fish is a most
courteous gentleman and does the honors to all visitors

to Shelby in the most hospitable manner. He has cer-

tainly made a wonderful progress, too, in the matter of

establishing his incandescent lamp interests on a sub-

stantial basis.

The H. W. Johns Manufacturing company was repre-

sented by W. F. D. Crane of New York. The exhibit was
situated in the lobby of the International Hotel and con-

sisted of an interesting display of electrotherm heating

pads and electric car heaters, both of which were shown
in operation; and samples of the new giant arc light

hanger, toggle-clamp, feed wire insulator, weatherproof

sockets and insulating pieces made of moulded mica and
Monarch compounds for all kinds of electrical apparatus,

including vulcabeston spools and parts for arc lamps,

insulating sheets for lining cut-out boxes, backing
switches, motors, etc.

Secretary James P. McQuaide of the National Con-
duit & Cable company of New York was as usual doing

that everlasting hustle for which he is so well known.
There was something else besides samples of cable in

his pockets. A knowing one said that there was a large

order placed carefully away to accompany him to New
York. This company's large installations throughout

the country are well known to all electrical interests,

and the recent work at Montreal has attracted a great

deal of attention, and this was one of the leading topics

of conversation by those interested in this class of

work.

President J. H. Rhotehamel and Secretary and Treas-
urer A. C. Garrison of the Columbia Incandescent Lamp
company came up from St. Louis. The Columbia
company reported a fine business, and there is no ques-
tion but that this company deserves a good share of the

business through its producing such a high-class pro-

duction. Messrs. Rhotehamel and Garrison have al-

ways been the champions of strictly high-class lamps,
and this policy has been adhered to year in and year
out and is now bringing the company continued patron-

age that makes it one of the most substantial lamp con-
cerns in this country.

It is a matter of great regret to the many convention
friends of Secretary and Treasurer T. S. Lane of the

Electrical Exchange, Chicago, that he was unable to be
present. Mr. Lane had expected to join the crowd at

Niagara, but the pressure of business at his Chicago
office prevented his attendance. The Electrical Ex-
change is now looked upon as one of Chicago's most
successful institutions, and its unique method of doing
business in second-hand bargains on the brokerage
basis has met with a most cordial reception all over the

United States. This concern has been making a

specialty of a new electrical fan and is also pushing an
incandescent lamp that is worth trying.

G. O. Rockwood was on hand to represent the Rock-
wood Manufacturing company, and made many friends.

Mr. Rockwood brought with him samples to illustrate

the peculiarly valuable features of the well-known Rock-
wood paper pulleys. He also exhibited a simple but in-

genious testing machine to demonstrate conclusively

the great advantages of the paper pulley over the iron-

faced pulley in the matter of belt slippage and adhesive
qualities. The Rockwood Manufacturing company has
made a specialty for years of the paper pulley, and the

fact of its rapid introduction is an evidence of the value
of this especially, in connection with dynamos and other
machinery, where a pulley of small diameter is required.

General Secretary and Treasurer J. G. Ruhl of the

Mitchell Tempered Copper company of Corry , Pa.

,

made a most interesting exhibit (a cut of which is

printed elsewhere in this issue) in the entrance to the

rotunda of the International Hotel. Mr. Ruhl was
somewhat "under the weather" on arrival, but it is safe

to say that there was no one interested in tempered cop-
per at the convention that did not have a chance to

inspect his remarkable castings. The Mitchell Tem-
pered Copper company makes a specialty of commutator
bars, and its goods are being used by some of the largest

users of copper in this country, as, for instance, the

General Electric company.

The Armorite Interior Conduit company and the

Cummings Conduit company, both operating under the

patents of President James F. Cummings of the Armor-
ite company, were represented by Mr. Cummings,
Judge McMillan and Mr. Austin of Detroit, the last

named gentleman being the general manager of the

Cummings Conduit company. The success with which
the Armorite Interior Conduit company has met within

the last year brought compliments to these gentlemen
from all sides, and Mr. Cummings' recent move in es-

tablishing the Armorite factory at such a center as Pitts-

burg, with its many obivous advantages, was referred to

as being a decidedly wise one. Mr. Cummings deserves
his success.

One of the most unique exhibits was the arrangement
of fan motors at the headquarters of the Paragon Fan
company. There were 50 fans in pyramid form, all at

work. This created a breeze that soon made a loud call

for extra wraps. Prominently located at the headquarters
of the Paragon company was an affidavit that one of its

fans had been running continuously for 2,627 hours
General Agent

J.
P. Williams is to be congratulated

upon the exhibit, which was the result of his labors, and
a higher compliment could not be paid than when Samuel
Insull of Chicago, upon seeing it, at once stated that he
desired to purchase it for the Chicago Edison company,
and wished it shipped to Chicago as soon as possible.

General Manager M.
J.

Isaacs of theK. McLennan com-
pany, Marquette building, Chicago, was in attendance,

and Gale's commutator compound found a large addition

to its already large host of friends. Mr. Isaacs is a most
indefatigable worker, and the great success of this com-
pound during the last iK years is unquestionably due
to his energetic and aggressive efforts of impressing its

merits upon every possible user. Tests made at the

convention showed remarkable results. Mr. Isaacs has
been in attendance at every convention since he has
taken hold of this specialty, and now his good work is

telling in the most flattering manner. Mr. Isaacs was
accompanied by Mrs. Isaacs, who ran up the country
on a short trip during her husband's hard work at the

convention.

The valuable services of Secretary George F. Porter
were never more apparent than during last week's con-
vention, as it was one of the largest gatherings that had
ever been held by the association. The various excur-
sions to the local points of interest. near Niagara, which
he had arranged, were well planned and executed. A
neat little book of coupons, at reduced rates, could be
had, which provided for everything that a visitor might
desire to see. The perfection of detail in the conven-
tion hall showed what long experience and close atten-

tion to such gatherings can accomplish. Mr. Porter
received the most hearty congratulations from everyone
for scoring an even greater success at this convention

than at any of the past.

General Manager Herbert A. Wagner of the Wagner
Electric Manufacturing company attended the conven-
tion in company with F. Schwedtmann. Mr. Wagner

brought with him a two horse power single-phase alter-

nating current motor to show the delegates the operation
of his new type of motor. The Wagner company has re-

cently gotten out also a remarkably fine line of continu-
ous current apparatus as well as the single-phase alter-

nating line. This alternating motor exhibited by Mr.
Wagner attracted much attention, as he is looked upon
as one of the best authorities on alternating current
in the United States. On all sides, however, were
heard expressions of regret that Manager of Sales E. H.
Abadie of the Wagner company was detained in St.

Louis by pressure of business. Mr. Abadie has been a
constant attendant at conventions, and it was expected
of course that he would be at this one.

General Manager C. E. Bennett, Jr., of the Diehl
Manufacturing company of Elizabethport, N. J., was
ably assisted by B. C. Kenyon in presenting the merits
of the ceiling fans manufactured by this company which
are so well known among central station men; and the
circulars which were distributed by them, showing the
new electrolier and column fan, were quickly taken up
by those interested. These fans can be successfully
operated upon a 500 volt circuit, either singly or in

series of two fans, as each fan contains its own motor
directly coupled to the fan shaft, and is provided with
an indestructible commutator. Mr. Bennett has an ex-

tended acquaintance among the central station men,
owing to his connection with the business for several
years past at the Oswego, N. Y., electric light station.

S. F. B. Morse & Co. (S. F. B. Morse and J. D.
Earle) appeared in type at the convention, but that did
not seem to fully satisfy. Messrs. Morse and Earle had
expected to appear, but at the last moment decided that

it would be impossible to join the convention. The new
firm has only recently organized itself into anything
like working shape, but if previous experience is any
sign the coming year will be a prosperous one for the

new and popular firm. For some months Mr. Morse
has been actively engaged in securing a fine line of

eastern agencies. It has been his plan to secure a few
of the very best in the market and devote his attention

strictly to these. It is needless to say, however, that

S. F. B. Morse & Co., will continue to pay the closest at-

tention to supplying their large and permanent trade
with high grade insulating wires and cables.

President George A. McKinlock of the Central Elec-
tric company of Chicago, accompanied by H. E. Adams,
New York representative, and P. B. Chaney, Ohio rep-

resentative, spent the bulk of his time renewing old
acquaintances. Mr. McKinlock found his time well

taken up with his host of eastern friends, and he was
kept decidedly busy in this direction. The Central Elec-
tric company is known as one of the most successful
supply houses in the United States, so that it is now
considered a compliment, and in fact almost an assur-
ance of success, to have it champion any particular line

of goods. One has only to visit the immense Adams
street establishment of the company and to inspect its

modern methods of doing business and facilitating ship-

ments from its extraordinarily large stock to appreciate
the success that years of careful, brainy effort has brought
about.

But few subjects have been of more interest of late in

the electrical business than that of the storage battery
in connection with central station plants, and, therefore,

it is not to be considered at all strange that General
Manager Herbert Lloyd of the Electric Storage Battery
company of Philadelphia was continuously surrounded
by central station men asking him forda^a and informa-
tion in regard to this very important branch of the busi-

ness. Mr. Lloyd reports that at no time has there been
such an interest shown in the storage battery for use in

central station and power plant operations as at the
present time since he has been connected in the busi-

ness. It was a matter of great regret, though, that

Manager Charles Blizard of the company's New York
office had been detained at home by important business
that could not be postponed. Mr. Blizard is an able
and popular man, and was greatly missed.

The Jandus Electric company of Cleveland as well as

the Buckeye Lamp company of the same city were de-
cidedly in evidence in the persons of General Superin-
tendent George R. Lean, E. L. Nash of the Philadel-
phia office and Bailey Whipple of the Buckeye Lamp
company, also J. R. Massey, superintendent of the
Buckeye lamp factory. The Jandus Electric company
issued a circular to the effect that it is the owner of

the patents of William Jandus and the sole manufacturer
of the enclosed arc lamps made under these patents
and heretofore sold as "Manhattan." The company has
now organized a sales department and will sell the
lamps directly to agents, dealers or customers, instead

of marketing its products through a general sales agency
The standard Jandus lamp is the same as that formerly
sold as Manhattan, many thousand being now in use
throughout this country and abroad. New designs are

now offered and the whole field of arc lighting is

covered with our enclosed arcs.

It is safe to say that no one was in greater evidence
at the Niagara Falls convention of '97 than President
Willard W. Low of the Electric Appliance company,
Chicago. For years Mr. Low has paid special attention

to the sales department of the Electric Appliance com-
pany, and through his contact with the electrical buy-
ers of the United States has become one of the best

known men in the supply business of the West, to say
nothing of his extensive acquaintance with eastern elec-

trical manufacturers. As a consequence Mr. Low
found his time taken up at the convention largely with
hand-shaking, and it was a noticeable fact, too, that the

president of the Electric Appliance company was sought
by a number of manufacturers anxious to exploit their
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goods more thoroughly in western markets. Secretary
Thomas I. Stacey was unable to attend; he usually dele-

gates this trip to President Low, but had he put in an
appearance it is safe to say from the welcome he would
have received he would hereafter be one of the most
constant attendants. Mr. Stacey is thoroughly known
to the electrical manufacturers of this country, as it has
been his particular business to arrange for the Appli-

ance company's lines of supplies, and his business-like
methods have made him many firm friends.

Much interest was noted in regard to the Trans-Mis-
sissippi Exposition to be opened in Omaha next June.
Professor Owens, commissioner for the electrical sec-

tion, reports that many inquiries and applications for

space in the electricity building were made by those in

attendance. Among the companies who signed for

space in the past week may be mentioned: Wagner
Electrical Manufacturing company of St. Louis, Mo.;
Walker company, Cleveland, Ohio; Okonite company,
New York, and the Cutter Electric & Manufacturing
company, Philadelphia, Pa. Prof. Elihu Thomson has
also signified his willingness to loan his interesting and
valuable collection of historical apparatus, as has also

the Brush Electric company of Cleveland. Lieut.

G. O. Squier will also exhibit his newly invented and
remarkable synchronograph recently described before
the American Institute and which is soon to be tried by
the British government under the direction of the inven-

tor and W. H. Preece. A full display of the applications

of electricity to sea-coast defense will also be made.

The Commercial Electrical Supply company of St.

Louis had expected to have present at the Niagara con-
vention some representation other than "Little Willie

and the Old Man." The company's little advertising

hustlers did their work well, however. The "Old Man"
got there with flying colors and planted the flag carry-

ing the name synonymous of a successful southwestern
supply house firmly on the banks of the Falls. The
Commercial Electrical Supply company during the past
year has attracted an immense amount of attention
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through its aggressive campaign that has secured a fine

business. The theory of the company has been that

the territory with St. Louis as a center should be able

to support one of the largest supply houses in the United
States, and the company's evident success would indi-

cate that this policy in the matter of liberal dealing and
aggressive management has proved most successful.

There were a number of St. Louisians at Niagara and it

was a matter of regret that President Joseph Franklin,

Jr., and Manager of Sales Paul D. Cable had at the last

moment to delegate so responsible a task to "Little

Willie and the Old Man."

It is said that the exhibit of the Western Electric com-
pany in the center of the rotunda of the International

Hotel at Niagara was one of the most attractive there.

Messrs. Wilkinson and Thomas G. Grier, who had been
appointed to take charge of this matter, were clever

enough to select the most central point in the entire

hotel, and, as someone remarked, to move anywhere you
had to see the "most ancient and the most modern fan,"

the latter in the shape of the new Western Electric

column and desk fans. Messrs. Wilkinson and Grier
were continually on hand to talk fans. Sunbeam lamps
and wire. It had " been the intention to distribute

Japanese fans carrying a representation of the "most
modern" Western Electric fan equipments, but the re-

markably cool weather during the convention rather

threw a chill on this scheme, but the cold blast of air

that continually fed out from the Western Electric table

in the center of the rotunda did its work nevertheless,

for there was not a man at the convention that was not
continually reminded that the fans, at least, were ' 'blow-

ers" in every sense of the word. The Western Electric

company has had, from all accounts, a most remarkable
record in the matter of the sale of its new fans, and
from the handsome external appearance of these goods,

to say nothing of mechanical details, they are certainly

a most attractive line. But, backed as they are by the
reputation of the Western Electric company for the very
best kind of workmanship and finish, it is not to be won-
dered that they have taken with the trade as well as has
been the case. In addition to their exhibit Messrs.

Wilkinson and Grier distinguished themselves by a num-
ber of unique advertisement schemes that redound
greatly to their credit as pushers and hustlers. It is a
matter of great regret that Manager Tucker of the sup-
ply department of the Western Electric company could
not be in attendance, but as Mr. Tucker is an exceed-
ingly busy man these days it was impossible. John
Young, however, of the company managed to slip in on
Thursday to have a glimpse of the boys. A picture of
the Western Electric company's exhibit is presented on
another page.

Among the exhibits of electrical apparatus the display
made by the Westinghouse Electric & Manufacturing
company perhaps attracted the greatest attention. It

was generally commented upon by the guests and dele-
gates that the exhibit made by the Westinghouse com-
pany was not only very complete, but was full of inter-

esting features. Several lines of apparatus were in

view and in actual operation. Among them was a 15
horse power 500 volt direct current motor driving a j}4
horse power 125 volt direct current generator and a 10
horse power 100 volt alternating-direct current two-
phase generator. From the alternating current circuits

was operated a one horse power two-phase induction
motor, constant potential arc lamps, induction motors,
etc. The circuits were all supplied with the Shallen-
burger wattmeters, showing their operation to great
advantage. A full line of converters was shown, from
the smallest size up to a 25 kilowatt converter in oil.

The new type of panel switchboards was on exhibition
for both alternating current and direct current genera-
tors. A full line of lightning arresters was shown, both
for arc and incandescent high potential circuits. The
Sawyer-Man Lamp company of Allegheny, Pa. , had
a very attractive exhibit in connection with the West-
inghouse display, consisting of lamps of various candle
power and voltage. The principal feature of this ex-
hibit was the display of 220 volt lamps. The very long
filament necessary for a thoroughly satisfactory lamp of

this high voltage is rendered perfectly stable by means
of the three-point supporter for the loop, making impos-
sible the short-circuiting of the carbon due to vibration
or jarring. Attention was also called to the glass bridge
between the leading-in wires, which serves as a support
for the auchor, from the stem. It is a well-known fact

that a 220 volt lamp, if made after the standard type, is

liable to short-circuit across the leading-in-wires. This
device renders impossible such short-circuiting. The
exhibitions of the Westinghouse Electric & Manufactur-
ing company and the Sawyer-Man Electric company
were situated in the south end corner upon the veranda
of the International Hotel, where a large parlor and a
private office had been engaged. The parlor was very
tastefully decorated, and in the front of the windows,
as well as in the interior, numbers of incandescent
lamps and three constant potential arc lamps illuminated
the exhibits at night. A large amount of literature de-
scriptive of the Westinghouse company was also on hand
for distribution among the delegates and guests. Good-
sized photographs of the apparatus which the Westing-
house company installed at the plant of the Niagara
Falls Power company were suspended from the wall

and attracted a great deal of attention. The exhibits

were in charge of W. K. Dunlap and M. McLaren of

Pittsburg, Pa. The Westinghouse company was repre-
sented at the convention by the following-named gentle-

men: C. F. Scott, Pittsburg; B. G. Lamme, Pittsburg;

C. A. Bragg, Philadelphia; T. B. F. Paim, Boston; F.

S. Smith, Pittsburg; Maurice Coster, Chicago: Paul T.
Brady, Syracuse; T. C. Frenyear, Buffalo; F. N. Water-
man, New York; W. K. Archbold, New York; H. P.
Davis, Pittsburg; Clarence A. Ross, Buffalo; E. H.
Heinrichs, Pittsburg; R. S. Feicht, Philadelphia; Ar-
thur Hartwell, Pittsburg; C. S. Skinner, Pittsburg; C.
F. Medbury, Chicago.

The exhibit of the General Electric company at Niag-
ara Falls was small, but dealt with such apparatus as
most nearly concerns managers of lighting stations,

i. e., elements of improvement in their equipment and
means for more accurately measuring and metering
their output. Briefly, the exhibits related to arc light-

ing, meters, transformers, lightning arresters and gen-
eral appliances. The principal exhibit was a handsome
board equipped with a type of every metering and
measuring device manufactured by the company. On
the board were mounted recording wattmeters of every
kind, the principal being a large capacity meter for
measuring total station output of 2,500 amperes and
over. The meter specially built for the three-wire
service of the Edison Electric Illuminating companies
was shown beside the power meter for motor service on
500 volt circuits, and the new streetcar meters designed
for attachment to street cars to measure the consump-
tion of current by the car and to act as a check on the
raotorman. Considerable attention was attracted by
the new prepayment meter presently to be placed upon
the market. In combination with the meter is a coin-
receiving device, by means of which a consumer is en-
abled to pay for his light beforehand, know how much
he has paid, and receive only what he has paid for.

The field for this type of meter promises to be very
large among consumers able only to use electricity in
moderate quantities. The operation of this instrument
was very carefully explained to the delegates by Caryl
D. Haskins. A Thompson astatic ammeter and an
astatic voltmeter were also exhibited, the voltmeter be-
ing placed on a circuit of the Gorge railway. It was
absolutely deadbeat, the needle being held to its indi-
cation without a tremor. The instrument exhibit was
completed by a full line of the Thompson inclined coil

instruments for both switchboard and portable use.
The arc lighting department was represented by samples
of the single-solenoid lamp, the long-burning lamp for

220 volt circuits, the focusing lamp for series arc cir-
cuits, the inclosed long-burning lamp for no volt cir-

cuits, and that for alternating current circuits. The
simplicity of the mechanism of the latter lamp and its

perfect operation created a marked impression upon the
delegates. Several were hung under the hotel arcade,
and every opportunity was afforded of examining them
in operation. This lamp will shortly be placed upon
the market. In order to enable delegates the better to

comprehend the structure of the lamps, all the different

parts were shown unmounted. Samples of the direct
current lightning arresters for circuits up to 850 volts

formed part of the exhibit, as well as the Wirt short-
gap lightning arresters. The type H transformer, the
most recent type developed by the General Electric
company, also occupied a prominent position in the
room. The method of building up this transformer was
shown by parts in different stages of construction, and
its performance by a series of charts giving the effi-

ciency core loss and regulation curves. A testing trans-
former for measuring insulation was also shown and ex-
plained. It is offered as a substitute for the old methods,
and is designed for measuring such insulation as is nec-
essary with the higher voltage currents of to-day. An
X-ray set completed the exhibit of the General Electric
company, This was shown during the afternoons and
evenings, and while in operation attracted large crowds
to the rooms. On Tuesday all the foreign delegates to

the Postal Congress, under the guidance of General
Batchelor, witnessed a special exhibition given for their

benefit by F. M. Kimball and Mr. Haskins. The com-
pany distributed a tasteful souvenir book, illustrative of
Niagara Falls and the work which it has done in con-
nection with the utilization of their power. It also pre-

sented the delegates with a "planigraph" or wire calcu-
lator. This was highly appreciated. For the ladies

the company prepared a handsome little silver-mounted

UPTON 'MIDGET LAMP.

souvenir. The parlors of the General Electric company
were decorated with framed diplomas, and with some
excellent enlarged photographs of its important installa-

tions and apparatus. Its representation included the

following-named gentlemen: Prof. Elihu Thomson,
S. Dana Greene, W. L. R. Emmett, J. R. Lovejoy, H. C.
Wirt, J. M. Andrews, J. W. Kirkland, G. DeB. Greene
and I. H. L. Hilman, Schenectady; M. K. Eyre and
A. D~ Sage, Harrison, N. J.; Charles W. Davis, A. R.
Bush, F. M. Kimball, Caryl D. Haskins and S. B.
Paine, Boston; W. D'A. Ryan, Lynn, Mass.; C. E.
Estabrook and J.

McGhie, New York; H. J. Buddy and
D. R. Bullen, Philadelphia;

J. C. Calish, Pittsburg,

Pa.; L. H. Cooper and E. K. Gillette, Cincinnati, Ohio;
H. H. Crowell,. Syracuse; W. Dixon, Columbus, Ohio;

J.
P. Judge, Baltimore, Md. ; W. M. Ray, San Fran-

cisco.

A New Toll-line System.
Many devices and systems have been brought for-

ward during the independent telephone movement for

connecting local exchanges and toll-line systems, and it

may be said of many that while they have supplied the

needs of connections they have not met the demands

for keeping account of communications. This has not

only been a source of great inconvenience, but also has

lost the owners of the line a large proportion of toll re-

ceipts.

Knowing this, the Stromberg-Carlson Telephone

Manufacturing company of Chicago, after considerable

experimenting, has envolved a system that is supplying

many of these wants. It consists of the company's al-

ready widely known telephone and its improved toll-line

switchboard, a picture of which is given. The instru-

ments on the lines can only call the central station, and

no station can be called except with central station gen-

erator. This is thought to be a great advance in inde-
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pendent telephony, and it also shows that the independ-

ent manufacturers can supply every need of the busi-

ness.

Upton "Midget" Lamp.
In comparing the efficiency of enclosed arc with

open arc lamps for service on street lighting and com-

mercial circuits, the question of their respective candle

powers is naturally an important consideration. While

it is true that with an enclosed arc the candle power is

lessened somewhat, actual experience is said to prove

that this loss is more than counterbalanced by the gain

half a century and with a large force of skilled work-

men and the most improved machinery, they turn out

belting and lace leather of the finest quality in any

quantity desired, with the greatest possible dispatch.

They can fill all orders, no matter how large or small,

Triplex Power Pumps.
The problem of pumping water for towns and cities,

filling tanks, hydraulic elevators, etc., at a minimum
cost and maximum efficiency, is one that has taken up

the attention of many eminent engineers; and the appli-

WILLIAMS' BELTING.—FACTORIES AT DOVER.

in steadiness of light, equality of diffusion and absence of

shadow in the use of an enclosed arc over an open arc

lamp, and especially in the high-tension series lamp has

this fact been developed. The open arc series lamp in

feeding loses nearly its entire efficiency of light, and

the feeding process takes place every five to ten minutes.

The enclosed arc lamp feeds only once every four or

five hours and the rise and drop in voltage is so slight

and gradual as not to be noticeable.

The Upton "Midget" enclosed arc series lamp, shown

on page 356, manufactured by the Standard Thermome-

ter & Electric company of Peabcdy, Mass., is c'aimed to

embody in its mechancism all that is best and most sim-

ple in the recent development of arc lamp construction.

It is designed so that it can be easily adjusted to take

from 65 to 80 volts, as may be desired, and burn on

from $}4 to seven ampere circuits without readjust-

ment. Each lamo is provided with a switch and an

automatic cut-out which is positive in its action. These

lamps are now in use on street lighting and commercial

circuits, aod the manufacturers claim to have flattering

reports of their successful operation. Full information

and circulars will be furnished on application.

Williams' Belting-.

I. B. Williams & Sons, manufacturers of leather belt-

ing, Dover, N. H., started in business in 1S42 and from

a small beginning have kept pace with the increasing

FIG. I. TRIPLEX

promptly and satisfactorily. Not only has their repu-

tation become firmly established in the manufacture of

leather belting, but the superior qualities of their spe-

cialties have become widely known, their rawhide and

tanned lace leather cannot be excelled, it is said, by any

other manufactured.

Theirspecial rawhide "Cocheco lace leather" is hand-

some, strong and pliable, and wears like buckskin, never

getting hard. The color is a beautiful ivory white,

made from the choicest hides in the market.

Another one of their specialties is electrical belting.

They make a special belt which they brand their "dy-

namo." It is made from pure oak bark tanned centers

taken from the choicest butts. These belts are specially

adapted for their particular use and are warranted to

give satisfaction wherever used. They are made

throughout and on both sides from thoroughly stretched

centers, and put together with the best adhesive cement,

which insures a smoothness in running and pliability at

the pulleys which cannot be obtained in a belt made in

POWER PUMPS.

cation of the gas engine and the electric motor in con- -

nection with power pumps has come into quite general

use for this service. An improved type of vertical tri-

plex power pump has been recently put on the market

by the Stilwell-Bierce & Smith-Valle company of Day-

ton, Ohio, and is shown in the cuts. These pumps are

built on the principle that a continuous action of the

plungers produces a constant flow of water and result-

ant high efficiency. They have three plungers con-

nected to a three-throw crank-shaft, with the cranks set

at an angular advance of 120 degrees; the crank-shaft is

supported by four housings and bearings, forming a

very rigid construction and perfectly balancing the

strains, which in this type of pump are very unequal

The plungers are provided with cross-heads and guides;

the cross-heads have adjustable bronze shoes for taking

up wear. The connecting rods have strap heads, brass

boxes and taper-key adjustments. The pumps are made

both single and double-acting. The double-acting

pumps are provided with removable cylinders. The

gears are machine cut; the counter-shaft, guides and

connecting rod bearings are self-oiling, and the pumps

are provided with an extra large valve area, which per-

mits a high speed of piston travel. Ample room has

been allowed for getting at the moving parts, to adjust

the packing, etc., the idea throughout being to make

this the most perfect machine of its type. The pumps

demands of the trade, until now they have one of the

largest and most complete factories in the country, as

may be judged by a glance at the accompanying cut, for

the manufacture of leather belting, etc.

Their product is the result of an experience of over

TRIPLEX POWER PUMPS.

any other way. Prices and samples showing quality,

finish and weight of stock used are furnished on appli-

cation.

W. S. Porter has purchased the Electric Light com-

pany's system in Eldora, Iowa, for $22,500.

=~ir

RESISTAN'CE MEASUREMENTS.

are made in a number of sizes and weights adaptable to

all kinds of service.

Fig. 1 shows the triplex pump directly connected to a

gas engine. The engine is arranged with a friction

clutch so that it can be thrown out or in. This makes

a compact outfit and one that is easier to operate than a

belted set. It is becoming a matter of great importance

to railroad companies to handle water cheaply at their

stations and they are largely considering this type of

outfit. It allows them to dispense with the regular

pumper and operate through their station man. The same

pump belted to an electric motor for buildings and ele-

vator purposes is represented in Fig. 2. These pumps

are both horizontal and upright.
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Resistance Measurements.
In electrical measuring instruments few are more

important than the Wheatstone bridge, and this has

come to be realized by the student, the engineer and

the station mmager to such au extent that to explain

the advantages oE this method of measuring resistances,

or testing for broken circuits, short-circuits and grounds

would be a waste of time and space. The main require-

ments of such apparatus are: First, that it should be

portable, convenient and easy to operate and durable;

second, that it should bs accurate under all general con-

ditions; third, it must have a wide range; fourth, it must

be low in price.

About a year ago the Whitney Electrical Instrument

company of Penacook, N. H., realizing that apparatus

combining all of these conditions was not easily obtained,

commenced a line of experiments; and in presenting

the Whitney portable testing set {shown on page 357)

this company offers the result of several months study

and an instrument that has been thoroughly tried and in

which every weak feature is said to have been eliminated.

That all of these requirements have been met the fol-

lowing description of the instrument is thought to shew:

In size it is 8 by 5 by 5%. inches and it weighs five

pounds. It is guaranteed accurate to within one-fifth of

one per cent., and with it resistances as low as one-

tenth of an ohm can be measured. The rheostat arms are

formed by ths two outside bars and have a range of from

one ohm up. The central bar comprises the two bridge

arms, and by plugging or unplugging the ratio coils in

these arms the value of the rheostat coils divided

or multiplied as desired. The galvanometer is designed

with especial reference to extreme sensitiveness and is

THE HOPE SLATTED SWITCHBOARD.

quick to respond with a small current, and in the meas-

urement of low resistances one cell will be found ample.

These testing sets are made in two styles—with bat-

teries for outside testing and where access to batteries is

not convenient, and without batteries for school and

laboratory work. The type containing batteries is

furnished with six cells so arranged that from one cell

up to the full battery can be used. The instrument is

also provided with two binding-posts so that battery

from an external source can be used if desired. The
battery is of the chloride of silver type, and is espe-

cially selected for its permanency and efficiency. The
cells will last several months in constant service, and

may be renewed at a very small expense. The instru-

ment is mounted in handsomely polished mahogany and

all metal parts are substantially finished in lacquer.

The resistance is of a special alloy, carefully made for

the use of this company, and highly insulated. There

is, therefore, no appreciable temperature error under

general conditions. At the present time these sets are

being made in a variety of ranges up to five megohms,

and it is the intention of the manufacturer to build

them with still greater capacity very soon.

The Hope Slatted Switchboard.
Among the most interesting exhibits at the recent

Niagara convention of the National Electric Light asso-

ciation was the slatted switchboard now being manu-
factured by the Hope Electric Appliance company of

Providence, R. I.

This switchboard, illustrated by the accompanying

cut, is so simple that a brief mention is only necessary

to reveal its most valuable features. The Hope com-

pany has all along been of the belief that every part,

both back and front, of the modern switchboard should

be exposed as far as possible to the eye of the switch-

board tender. The cut shows that where instruments

are mounted on a switchboard of the slatted character

when an instrument shows trouble a short-circuit would

instantly be revealed without the necessity of walking

in behind the switchboard. This simple but valuable

feature of the Hope board is one which, through its

common sense, appealed to the many convention visitors

that inspected it.

A New Chicago Electrical Ordinance.
At the Chicago Council meeting of June 8th, Alderman

Miller introduced an ordinance to confer a franchise

upon the Commonwealth Electric company for a period

of 50 years for heating, lighting and power purposes.

The proposed franchise covers the entire city. The
company agrees to put the wires in conduits underground

in the district bounded by the lake, North avenue to

Wells street, Wells street to Lake, Lake to Ashland

avenue, Ashland avenue to Sixteenth street. The com-

pany also agrees to have a plant costing $100,000 in

Standard Electric Company's Switches.
No electrical man, engineer or contractor, with the

advances made in the use of high-tension circuits, needs

to be told the importance of a reliable switch, releasing

the contact blades quickly and positively. The day for

hand-operated main-line knife switches seems to be

passing. The Standard Electric company of Read'ng,

Pa., has placed a line of switches on the market that

is particularly adapted for controlling circuits, convey-

ing high-tension currents, in which class of switches

the breaking of the arc is the vital point. The cuts

represent the single-pole switch open and closed. The
features of the switch may be understood in this de-

scription: The circuit is broken by the 1 elease of the

switch blades from engagement with the pole pieces by

the expansive force of a compression spring, when the

lever releases the cam. The switch lever or arm in its

open position, it will be noticed, shows a wedge-shaped

protrusion, which, when the lever is closed, engages

itself with the rounded bearing faces of steel, which are

permanently attached to the blades. This engagement

by the wedge as an auxiliary makes the contact rigid

and perfect in meeting the contacts on terminals. In a

recent test for quickness in rupturing the arc a 15 am-

pere double-pole switch on an So light circuit of 220 volts

opened the line with a barely perceptible arc.

Single-solenoid Enclosed Arc Lamp.
The existence of a demand for a short enclosed arc

lamp for vestibules, hallways and restaurants and in

places where the ceilings are low has invited the crea-

tion by the General Electric company of a single-sole-

noid lamp to meet it. This lamp is ornamental in appear-

ance and measures only two feet in length over all. Its

exterior appearance and interior mechanism are shown

by the cuts. It is designed for use on no volt circuits,

the potential at the arc being So volts. As in many
cases for interior lighting a short ornamental lamp is de-

sired not giving as strong an illumination as the stand-

ard five ampere lamps, this lamp is also built to burn at

three amperes with three-eighths inch carbons and a

carbon life of 75 hours.

The lamp mechanism consists of one magnetic spool

or solenoid which attracts through its center a tubular

armature surrounding a brass tube through which the

upper carbon is fed. To the lower end of the tube is

attached a clutch which grips the carbon itself instead

of the carbon rod. The upward pull of the solenoid is

cushioned in two air dash-pots at the top of the tube.

This gives a steady lift to the upper carbon, which can

drop instantly when released.

The current is taken by the carbon from a brass tube

with a contact device consisting of a series of flat

springs pressing upon the interior of the tube. The con-

tact device slides freely in the tube and gives perfect

contact in all positions. When trimming the lamp the

upper carbon is pushed up into a spring clip in the con-

tact device, where it is held securely without set screw

or clamp. The five ampere lamp has a carbon life of

100 hours and uses seven- sixteenth inch carbons.

It is provided with three loops in the spool winding by

means of which the lamp may be adapted to 4, 4*4 or

5 amperes as desired. The five ampere lamp is similar

in appearance to the three ampere lamp and can also be

fitted with weatherproof casing for out-door service.

STANDARD ELECTRIC COMPANY S SWITCHES.

operation in three years from the acceptance of the ordi-

nance. The charge to private consumers will be one

cent, an hour for each r6 candle power lamp and 510.50a

month for all night arc lights. For power purposes the

company may charge 40 cents a horse power hour.

Compensation is to be given the city at the rate of three

per cent, per annum of the gross receipts after the plant

has been established five years. The city may purchase

the property after the expiration of the franchise. The
bond required is $50,000. The ordinance was drawn by

The Marcellus (N. Y.) Electric Railway company has
been incorporated to operate a street railway two and a
half miles long, from Camillus to Marcellus, Onondaga
county. The capital stock is 560,000.

SINGLE-SOLENOID ENCLOSED ARC LAMP.

W. K. Patterson, a lawyer, who says that moneyed men
are behind the new electrical company and also behind

the new Garden City Gas company, which is a sort of

corporation twin. The scheme bears a great resem-

blance to the Ogden Gas and Cosmopolitan Electric

franchises, and it is not known whether the projectors

have any intention of going into the business of produc-

ing gas and electricity. The ordinances were referred

to the committee on gas, oil and electric lights.
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Canadian Electrical Association.

Held on the Canadian side of the river and a week

ahead of the meeting of the National Electric Light

association, the Niagara Falls convention of the Canadian

Electrical association was likewise a notable gathering,

with a large attendance of central station men.

The president, John Yule of Guelph, opened the con-

vention by delivering an interesting address. He
stated that the agitation in favor of municipal owner-

ship was growing, and that some scheme would have to

be devised to protect the electric lighting business. It

should be shown to the government that it should

provide for the compulsory transfer and purchase of

properties in cases where the local authorities assumed

control of the lighting service, and thus prevent in-

vested money being wasted.

Mr. Yule referred in fitting words to the untimely

death of the second vice-president, E. Carl Breithaupt

of Berlin, Out., who was killed by an explosion.

The secretary-treasurer's report showed an increase

during the year of 42 active and two associate members;

nine active and five associate resigned, and six active

withdrawn, owing to removal. There were 33 active

and 14 associate members struck off the roll for non-

payment of dues, and death had removed Messrs. Breit-

haupt and Congdon. The membership now stands at

154 active and 19 associate.

John Murphy of Ottawa read a paper on "Water

Driven Plants," which was well received and upon

which there was considerable discussion. Mr. Wickens

of Toronto then read his paper entitled "The Steam

End of an Electric Plant," and many practical points

were brought out in the discussion.

At the invitation of the Buffalo & Niagara Falls

Electric Railway company the visitors enjoyed a trip

over the road to Buffalo, and there inspected the Buffalo

power house, where the members of the association

were given an opportunity of seeing what could be done

in long-distance transmission of electric power.

Oq Thursday J. A. Kammerer read his paper on "Day
Loads for Central Stations and How to Increase Them."

J. J. Wright, Mr. Browne of Montreal and others par-

ticipated in the discussion. Wm. Thompson of Mon-
treal presented a paper entitled "Determination of the

Heating Power and Steam Producing Value of Coals

from a Preliminary Examination."

After the adjournment for dinner a visit was paid to

the Niagara Falls Park & River railway power house.

Considerable discussion was evoked over the choice of

a-place to hold the next convention. Mr. Browne of

Montreal vividly pictured the benefits to be derived

from a visit to that city, and the association decided to

hold the next convention there, the time to be left in the

hands of the executive committee.

In the afternoon the following-named officers were

elected: President, John Yule (re-elected by acclama-

tion); first vice-president, C. B. Hunt; second vice-

resident,
J. A. Kammerer; secretary-treasurer, C. H.

Mortimer (re-elected by acclamation). The five mem-
bers of the executive committee, who were re-elected,

were
J. J. Wright, F. C. Armstrong, John Carroll, A.

B. Smith and O. Higman. The five new members of

the executive committee, who were elected, were Messrs

F. A. Bowman, W. H. Browne, Wm. Thompson, A. A.

Dion and Wilfrid Phillips.

F. C. Armstrong read his paper entitled "Why Some
Lighting Plants Do Not Pay." After the paper had

been read a somewhat heated discussion followed as to

the respective merits of the flat rate and meter systems,

each system having its champions. Mr. Browne of

Montreal strongly upheld the meter system. Mr. Arm-

strong was in favor of the meter system, but the diffi-

culty in connection with small central stations, under

the meter system, was to get a return for the outlay.

Mr. Noxon of Ingersoll spoke in favor of the flat rate

system; he said a yearly contract could thus be more

easily obtained and the managers of stations were en-

abled to estimate their revenue. Mr. Pepler of Barrie

said that the trouble with the flat rate system was with

regard to the load, as the consumption could not be

checked. He stated that they now had a sort of com-

bined plan, that of using the meter system with large

consumers and a flat rate with small customers and giv-

ing a reduction to large users. The majority of the

members seemed in favor of the meter system.

C. A. Can, manager of the London Electric railway,

told, in an interesting paper, "How Electric Railways

Might Be Made a Commercial Success." W. A. John-

son of Toronto read a paper entitled "Accumulators

—

Their Application to Central Station Lighting and

Power," which elicited some discussion. D. H. Keeley's

paper entitled "Economy in Circuits" was then pre-

sented.

In the evening the annual banquet was held at the

Dufferin cafe. After the dinner had been served the

following toasts were given : "The Queen, " "Our
Guests," "Electrical Interests," "The Ladies", and

"The Press." The banquet was brought to a close by
the singing of the national anthem, and was declared by
all present to have been a decided success. The com-
mittee to which was due the success of the banquet was

composed of E. E. Cary, F. C. Armstrong, W. Phillips,

C. B. Hunt and A. B. Smith.

Friday was devoted largely to sight-seeing. Trips

were taken over the Niagara Falls Park & River railway

and on the celebrated Gorge Electric railway, and a visit

of inspection was paid to the Hydraulic power house.

The Maid of the Mist took the members of the associa-

tion to the foot of the cataract, after which visits were

made to the power house and works of the Cataract

Construction company and the various electro-chemical

works.

Votes of thanks were passed to retiring officers, to

authors of papers, to the press and to all those who had

tendered courtesies, after which the convention adjourned

to meet at Montreal in 1898.

Electrical Decorations in London.
An English electrical contemporary says : Electri-

cians and electrical engineering firms are full with or-

ders for illuminations to celebrate the diamond jubilee.

One very imposing scheme of decoration has been
ordered by the London & Northwestern Railway com-
pany for its offices in Parliament street and Bridge
street, Westminster. The principal features of the fa-

cade, with the central dome surmounted by a jeweled
crown, are now being wired by the same firm that un-
dertook the illumination of the Great Wheel. The
design also includes the letters "V. R." and a motto
which introduces the initial letters of the official

title of the company— "Longest, Noblest, Wisest
Reign." In this installation alone 3,000 lamps will be
needed. One firm is producing an eight-rayed star,

with five eight candle power lamps attached to each arm.
When the wheel is revolved the whole 40 lights merge
into a quivering sheet of flame, the outer edges of which
acquire the prismatic hues of the rainbow. A very
small motor is needed to keep the star rotating. It will

probably be seen on June 22d, on the facade of one of

the great co-operative stores. Another device, which
was employed with great effect at Paris during the fetes

given in honor of the czar of Russia, is the screening of
small electric lamps of 2% candle power with balloons
of various colors, made of celluloid, which is waterproof
and semi-transparent. When these spheres, gently
glowing with blue, red or white light, are hung in gar-
lands, built up in pyramidal form, or are made to pick
out the various portions of a Union Jack, the effect is

decidedly novel. They are capable of producing bold
designs, as each balloon is 7 !'2 inches in diameter. Lamps
are also screened in letters composed of cut crystal; but
perhaps the prettiest mode is presented by floral de-
signs, the glass shades representing colored blossoms,
and the foliage around them being of metal. An illumi-

nated portrait of her majesty, with lamps bordering the
frame, which has colored emblems, is another pattern.

Coats of arms are similarly composed, with sometimes
the addition of the dates 1837-1S97, and the motto, "A
Glorious Reign." But the simplest form of electrical

device in the market is the imperial crown, which con-
sists of a wire framework, with sockets for 75 lamps of

eight candle power or 16 candle power. These lamps
can be readily detached, and as they are of the ordinary
pattern, may be used in the office or household after the
diamond jubilee is over, so that the outlay is limited to

the framework and the wiring. According to the Daily
Telegraph, most of the central station companies have
determined to make an inclusive charge of 3d. per lamp
per night.

Mr. Friction's Evention.
[From the London EL-ct?-ical Engineer ]

The "examination answer" is now usually regarded
with suspicion. Unlike the atom (all apologies to the
ghost of a very great physicist), it too often "bears the

stamp of the manufactured article." But the following
are genuine, as time and place are given. They occur,

in fact, in the report of the results of the annual schol-

arship examinations, in connection with the Brighton
and Preston School Board. Two are quoted as a
sample. One candidate in magnetism and electricity, in

answer to the question, "What is frictional electricity?

Show that there are two kinds of electricity," says
"Friction was a man who evented {sic) electricity.

Volta also evented it, so they divided it into two sorts."

This muddle up of half-remembered book knowledge is

very terrible. Anyone, however, who has not forgot-

ten his school-days, and really understands the mental
processes of half-taught students, can see exactly how
it came about. 'What is really terrible is to think of

the proper way to answer the question. No doubt the

boy was wanted to say in a roundabout and disguised

way that frictional electricity was the electricity pro-

duced by friction—a way of explaining and describing

things which is fatal to progress in science. And then

he is to show that "there are two kinds of electricity."
Now, Mr. Examiner, on your reputation as a member
of a learned profession, are there? Answer number
two, which is held up for scorn, is merely a case of a
boy being stuffed with an illustration which he does not
understand, but reproduces to the best of his ability. It

is his misfortune that though he wrote it all by rote he
did not write it right. The inspector complains "the
few papers in mechanics were of very uneven merit.
While there was one of peculiar excellence there was
another equally distinguished in the opposite direction.
The latter informs us that 'When a dog pursues a hare
the dog's superior weight causes it to swing aside more.
This is called inertia.' Then follows a diagram of inertia!"
It does not by any means follow that the boys who gave
these answers are dolts, though as a matter of fact
there are grown-up people in the world who seem incap-
able of forming definite physical conceptions. But
what does seem to follow is that a certain amount of
what passes as science teaching has very little value.

Right to Remove Live Wires.

The Court of Appeals of Kansas (Northern Depart-

ment) handed down a decision April 30, 1897, in the ap-

peal case of the Leavenworth Coal company against

Ratchford. This was an action in which the company
named was sued for damages for injuries alleged to have
been caused by Ratchford, who was the plaintiff

coming in contact with a broken electric light wire,

used by the company in operating its electric light plant

in the city of Leavenworth. The court affirms a judg-

ment against the company. It holds that proof that a

live electric wire belonging to the electric light plant

was broken and lying upon the premises of Ratchford,

in such a condition as to endanger his property, and
that in attempting to remove such wire injury resulted

to him therefrom, made a pr-imafacie case of negligence

against the company, entitling the plaintiff to recover

for such damage. In such a case, it says, the plaintiff

had the right to attempt to remove the live wire from
his premises, using ordinary care, and such at-

tempt to remove the live wire was not in itself contribu-

tory negligence. It further holds that it was the duty

of the company using the streets and alleys of the city

with its poles and overhead wires in lighting the city

and houses therein, to employ a sufficient number of

men, and to use the best devices known for the purpose

preventing injury to the inhabitants of the city by the

displacement or breaking of its wires, and especially so

immediately after a storm likely to produce such dis-

placement or breakage. Again, the fact that the live

wire was emitting sparks and a blaze of electric light,

apparently jeoparding the buildings of the plaintiff,

the court insists, would not of itself preclude him from

attempting, using ordinary prudence, to remove such

wire for the purpose of relieving his property from ap-

parent danger of a conflagration; and such an attempt

made by the plaintiff would not be held, as a matter of

law, to be contributory negligence. The plaintiff hav-

ing discovered that a broken wire of the defendent,

emitting a blaze of electric fire apparently endangering

his property, and in attempting to remove the wire from

his buildings apparently jeoparded thereby, using for

that purpose a base-ball bat, and being injured by com-
ing in contact with the wire by an unexpected move-

ment of the wire caused by its being thrown from such

buildings by the use of such bat, such injury the court

holds, was the proximate result of the negligence of the

defendant company in permitting its wire to be broken

and displaced and to fall upon the plaintiff's buildings.

Western Union Finances.
The Western Union Telegraph company has declared

a quarterly dividend of 1%. percent., payable July 15th.

The company reports for the quarter ending June 30th,

the figures for 1896 being actual, while those for 1S97

are partially estimated:
1S97. 1S96. Changes.

Net revenues^ $1,550,000 Si.400,200 Idc. $149,Soo
Interest and sinking fund*. 203.S75 203,504 Inc. 371

Balance $1,346,125 $1,196696 Inc. $149,429
Dividend 1,216,975 i-J9i-959 Inc. 25,016

Surplus $ 129,150 £ 4,737 Inc. $124,413
Previous surplus 7.559-74*> 7.638,957 Dec. 79.209

Total surplus S7.6SS.S9S $7,643,694 Inc. $45,204
*Less $40,000, being portion of sinking fund for ihe bonds of

1900 returned to tbe company by tbe sinking fund trustees be-
cause the drawn bonds were noi presented for redemption.

The increase of 525,000 in the amount required for

the payment of the dividend for the current quarter is

caused by the sale of 20,000 shares of the unissued bal-

ance of 46,300 shares of the increase in the capital

stock, authorized by the stockholders on October 12,

1892. The June quarter completes the fiscal year of

the company. Appended are the results for the year
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ending June 30th, figures for 1897 being partially esti-

mated, while actual figures are given for 1896:

1897 1896 Changes.
Net revenues 55,772,520 $5,897,980 Dec. 5125.460

Interest and sinking fund. 934-455 933-957 Inc. 49S

Balance $4,838,065 S4,964.023 Dec. $125,958
Dividends 4.792,862 4.767,1(05 Inc. 25,057

Surplus S 45.203 S 196,21s Dec. $151,015

Previous surplus 7,643,694 S7,447.+/6 Inc. ig6,2iS

Total surplus $7,688,897 87,643,694 Inc. S 45»TO3

CORRESPONDENCE.

New York Notes.

New York, June 12.—By its decision in the cases of

Clinst and Beekraan against the Third Avenue Railroad

company of New York, the Court of Appeals has dis-

posed of several questions of great importance, practi-

cally making void the Kingsbridge extension of the

Third Avenue railroad, upon which the company claims

to have spent $2, 000, 000. The court holds that an at-

tempt to build a railroad on a public highway .without

authority is a nuisance, and that the city of New York

has no inherent right, independent oE legislative per-

mission, to grant a franchise for constructing and main-

taining a railroad in the public streets, and therefore no

sale of a franchise can be valid unless it was proceeded

with in the manner prescribed by the Legislature. One

of the directors of the Third Avenue company said to a

reporter that some plan for defending the rights of the

company in the Kingsbridge road would be formulated

"We will have to turn in another direction," he said,

"now that the court from which there is no appeal has

blocked one path. As the franchise already granted to

the company has been declared to be invalid, we may
begin anew and seek another franchise for the road to

Kingsbridge on the same line. It seems curious that the

fraochise should be declared to be invalid because the

company paid 5250,000 to the city." There was a fall

of six points in the stock of the Third Avenue Railroad

company on the Stock Exchange after the decision of

the Court of Appeals that the franchise for the Kings-

bridge extension was invalid.

This item was printed in one of the daily papers of

Wednesday: A number o£ New England men have been

at the Hotel Imperial for a day or two, looking after tel-

egraph and telephone interests. They held a short

meeting yesterday morning. The business transacted

was not made public, but it is said to have been con-

nected with the affairs of the Standard Telegraph &

Telephone company and the Southwestern Telegraph

& Telephone company. Those present included

H. A. Whiting oE Wilton, N. H., David S. Greenough

and Charles S. Tuckerman of Boston and George B.

Perham, C. J.
Glidden, C. E. Adams, J.

W. Pickering

and Levi Sprague of Lowell.

Counsel appeared before Justice Dickey of Brooklyn

on Tuesday afternoon, in support of a motion by the

Amsterdam Electric Light, Heat & Power company

as assignee of the State Electric Light & Power

company, to compel the commissioner of city works to

grant it a permit to lay conduits in the streets of the

city, and to fix and determine the depth at which the

conduits should be laid. The motion was opposed by

Corporation Counsel Burr, on the ground that as the res-

olution of the Common Council did not become a law

until after a sum of S500 was due from the company,

and as the money was not paid, the rights of the company

under the franchise became void and the application

should be denied. Decision was reserved. Justice

Dickey remarked of Brooklyn in the course of the argu-

ment; "So far as electric lights are concerned this city

is far behind many of the smaller villages." M. S.

New England News.
Boston, Mass., June 12.—The newspaper dispatches

that gave the details, ra'ther meager to be sure, of the

recent meeting and organization of the anti-Bell inter-

ests of the West in Chicago, were read with a great deal

of interest in New England, and more particularly in

Massachusetts. During the present session of the Massa-

chusetts Legislature there have been two attempts to se-

cure legislation adverse to the Bell company. One of

these came before the General Court in the shape of a

bill for the investigation of the rates of charges made by

the telephone companies by a special commission to be

appointed by the governor, put in by a member from

Holyoke, in the central part of the state, and the other

bill, providing for substantially the same legislation,

was fathered by a Boston member. Both bills were

referred by the House to the next General Court in ac-

cordance with the report of the committee on mercan-

tile affairs. This action was not taken, however, until

the question of telephone charges was pretty thoroughly

discussed. A third bill which was before the Legisla-

ture, and which was evidently framed in the interest of

the smaller companies, and which provided that one

telephone company could use the poles and wires of an-

other company by paying a rental to be fixed by a state

commission, was also defeated, but there is no doubt

that the time is ripe in this section for action similar to

that taken in Chicago. Press dispatches from New York

state that the headquarters of the independent exchanges

in New England are to be in Boston, but nothingdefinite

is known yet of the plans of those most interested.

The celebrated third-rail system of the New York,

New Haven & Hartford Railroad company, which was

so successfully operated from East Weymouth along

Nanlasket shore last season, is to be pictured at Keith's

theater in this city by means of the biograph. Arrange-

ments have been made to secure a set of views, and the

big motor cars and trailers used exclusively on this

branch of the Consolidated will be shown going at top-

notch speed.

An electric line is to be built from Rainbow, Conn., to

Springfield, Mass. C. S. G.

PERSONAL.
A. C. Shaw of the Electrical Engineer, New York,

was in Chicago early in the week.

Wardell Jukes, formerly with the United Electric
Improvement company of Philadelphia, will hereafter
represent the Shelby Electric company in that city.

Ferdinand M. Thieriot, who replaced William Mer-
tens on the board of directors of the International Bell

Telephone company , was the only new member elected

at the annual meeting held last week.

President C. C. Warren of the Warren Electric Man-
ufacturing company of Sandusky, O , visited Chicago
last week. Mr. Warren is much pleased with the

healthy growth of the business of his new enterprise.

The Warren alternator has already been ordered from
foreign countries.

Dr. A. O .vaa, well known to the gallery exhibitors in

the electricity building at the World's Fair, is dead. In
endeavoring to subdue a refractory stallion at his stock

farm at Palatine, 111 , on June 7th, he was kicked in the

left side by the enraged animal, and the injury was so

serious that he died a few hours later.

B. J. Arnold of Chicago, James I. Ayer of Boston and
Gano S. Dunn of Ampere, N. J., have agreed at the re-

quest of Electricity to serve as a commission to inves-

tigate the correspondence plan of education and to re-

port on the methods and courses of schools offering

technical instruction of this character.

"Ten years ago," says the Philadelphia Record,
"John J. Boyle was a Western Union telegraph boy."
He is now in Europe, the proud winner of the Academy
of the Fine Arts' traveling scholarship, with SSoo prize

money in his pocket. Young Boyle is an interesting ex-

ample of the ambition of Young America. He was born
on May 30, 1S74, and came to Philadelphia when he
was 12 years old, locating in Germantown. He sought
employment in the mills, and subsequently became a

messenger boy connected with the Chelten avenue office

of the Western Union company. Later he attended the

Daniel L. Keyser school, and took a night course at the

Spring Garden Institute, being graduated with the high-

est honors.

Edward J. Nally, assistant general superintendent of

the Postal Telegraph-cable company of Chicago, and
Miss Lee Warren Redd, daughter of Capt. Oliver T.
Redd of Lexington, Ky., were married at the home of

Miss Redd on June 10th. Several Chicago friends of

Mr. Nally accompanied him and witnessed the cere-

mony. Among those who were present were Guy E.

Paine, superintendent of the Postal Telegraph com-
pany at Kansas City, who for several years was man-
ager of the Postal company in Chicago; C. M. Baker,
superintendent of construction, Chicago; F. J. Loesch;
H. L. Childress, superintendent at Birmingham, Ala.;

W. J. Capin, superintendent at Cincinnati; Granville
Howard, superintendent long-distance telephone, St.

Louis; Edward W. Hardin and Frank J. Carlisle of Chi-

cago, and William E. O'Neil of Chicago, who acted as

best man. The employes of the Postal company remem-
bered Mr. Nally and showed their devotion to him by
sending him a beautiful reminder in the form of a silver

service of S3 pieces. Many congratulatory massages
were received. Mr. and Mrs. Nally are now enjoying
their wedding journey, which will include a month's trip

through Europe. On their return they will take up
their residence at the Virginia Hotel, Chicago.

ELECTRIC LIGHTING.
In the sundry civil bill reported to the Senate there

is appropriated the sum of 565,000 for an electric light

plant in the new postoffice building in Washington,
D. C.

A correspondent of the Western Electrician at

Coshocton, Ohio, writes: "We have a lively and grow-
ing town of 6,000 people, three railroads, two telephone

companies, two telegraph companies, long-distance tele-

phone, waterworks, gas and arc light company, etc., but
no incandescent system, and one is needed. Perhaps you
have some friends who would like to know this. Coal
can be had almost for the hauling."

The plans and specifications for the proposed water
and electric light works in Martin, Tenn., are nearly .

completed, and the city will shortly advertise for bids.

Each part of the material will be separately bid on.
The mayor is

J.
E. Kennedy.

The leading illustrated article in the London Elec-
trical Reviezv of May 2Sth is a description of "The
Edison Electric Illuminating Company of New York,"
by Harold Lomas and Herbert C. Gunton. An ac-
count of the Duane street switchboard, written by Mr.
Van Vleck, is the principal feature.

The city of McKinney, Tex., is in the market for a
100 light dynamo, with lamps, sockets and 4,000 feet of

wire, together with all necessary appliances and attach-
ments to make a complete light plant. The apparatus
is to be delivered free on board at McKinney, and the
cash will be paid after trial and acceptance. T. T. Em-
erson is the chairman of the water works committee.

ELECTRIC RAILWAYS.
The first trolley car ran through the completed part

of the Boston sub-way on May 15th, to test the roadbed
and the rails. The trip was uneventful, everything be-
ing in excellent working order. A force of over 200 men
is now employed in laying tracks and making electrical

connections.

It is reported that the city authoritiesof Glasgow have
decided to equip the Springburn street railway route
with electrical power, the overhead trolley system being
used. During the various discussions on the repeated
recommendations of the tramway committee the trolley

system was most strenuously opposed, but it now ap-
pears that a great deal of this feeling has been over-
come, and this section will be equipped at a cost of
something like ^9,000, as an experiment in the first in-

stance.

The State Department is in receipt of information
from United States Consul Miller, at Hull, England,
to the effect that plans and specifications are now being
prepared for building and equipping ten miles of double
track railway in Hull, on which the overhead electrical

system will be used. Everything throughout the work
will be new material. Bids for the work will be called
for in about two months, and information relative to

this work can be obtained by addressing A. E. White,
borough engineer, Hull, England.

The Toronto Street Railway company celebrated the
queen's jubilee by putting on the road 20 handsome open
cars, to be known as "the jubilee set." Each car is 27
feet long and seven feet six inches wide, six feet longer
than the present open cars. The extra length will allow
a space of four inches more between the seats, adding
greatly to the passengers' comfort. The cars are painted
white and gold, carry bicycle racks on the back, and
have double steps at the sides. The latest style of mo-
tor made by the Canadian General Electric company is

used, and each car will seat 70 passengers. Manager
Wanklyn and Superintendent Gunn maintain that the
cars of the "jubilee set" are the finest on the continent.

It is perhaps not generally known, even in Brooklyn,
that persons of respectable appearance may travel on
the street cars of that city when they have no money.
The New York Sun declares, however, that a woman
who has left her purse at home, or a man who has spent
all his change speculating in stocks, if ordinarily well
dressed, has only to tell the conductor the condition of

affairs on boarding a car. to get carried to any desired
point. The conductor gives the penniless passenger an
envelope addressed to the office of the company, in

which to forward later the lacking nickel. This is done
as a matter of course, and only a passenger who looks
disreputable meets with refusal. The system has been
in operation some time, which is apparent proof that

the passengers who thus get trusted for their fares use
the envelopes given them for the purpose for which they
are intended.

TELEPHONE.
L. B. Engle oE Nelsonville, Athens county, Ohio, has

been granted a franchise to establish a telephone ex-

change in that place.

Long-distance business by local exchanges in Virginia
seems to bean established institution. It is stated that

a long-distance telephone line is being constructed from
Lexington to Buena Vista to connect at the latter point
with a line to be built from Lynchburg. It is now
learned that work on the line from Lynchburg to Buena
Vista is being rapidly pushed, the route followed being
along the old Amherst turnpike. When the connection
from Lynchburg to Buena Vista is made, people of that

city will be in telephone communication with cities and
towns throughout the valley of Virginia.

Roanoke is at present having a telephone rate war.
The Southern Bell company had control of the business
for a number of years and charged the people S40 and
S30 respectively for business houses and residences. A
few months ago a committee of citizens waited on the
representatives of the Bell company and requested that

a reduction of rates be made. The Bell people asserted

that the service could not be furnished for less than.the
prices charged, refusing to grant a reduction. The citi-
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zens formed an independent company, but this was

absorbed by the Interstate Telegraph & Telephone com-
pany of Durham, N. C. The concern reduced the prices

to S30 and $20 and secured over 200 subscribers on five-

year contracts. The new company has been at work

for six weeks erecting poles and stringing wires. The
Bell company is determined to keep up the war, and has

already announced -a reduction of 33!^ per cent, below

the rates of the new company

TELEGRAPH.
The following-named directors were elected for the en-

suing year at the annual meeting of the shareholders of

the Mexican Telegraph company: John E. Alexander,

J.
Pierpont Morgan, Edmund L. Baylies, Percy R.

Pyne. William Gaston Hamilton, W. Emelen Roosevelt,

Charles H. Marshall, James A. Scrymser and George

G. Williams.

At the annual meeting of the shareholders of the Cen-

tral & South American Telegraph company recently the

following-named directors were elected for the ensuing

year: Edward D. Adams, Charles Lanier, George S. P,

Bowdoin, J.
Pierpont Morgan, W. R. Grace, T. Jeffer-

son Coolidge, William Gaston Hamilton, James Alfred

Roosevelt and James A. Scrymser.

MISCELLANEOUS.
The War Department is inviting sealed proposals

until July 6th, for furnishing and delivering at Willetts

Point, N. Y., 30 miles single and nine miles seven-cored

cable- Information will be furnished upon application

to Major John G. D. Knight, Willetts Point, N. Y.

Sealed proposals are invited until June 22d for fur-

nishing the Boston Navy Yard with a quantity of electri-

cal supplies, etc. Blank proposals will be furnished

upon application to the navy pay office, Boston, Mass.

Proposals are being invited until June 25th for furnish-

ing the Sandy Hook proving ground with electrical ma-
terial and supplies during the fiscal year ending June

30, 189S. Information furnished on application toCaptain

Frank Heath, Ordnance Department, Governors Island,

N. Y.

United States Consul Monoghan at Chemnitz, Ger-

many, has informed the State Department that a new
invention, known as iron felt, has just been brought out

in Berlin and Leipsic. It is made from the best woolen

materials impregnated with the inventor's patented

preparation, which gives it great toughness and resist-

ance. The article is most useful for railroads of all

kinds. Placed between the rails and ties it deadens

sound, prevents shocks, and consequently lessens the

wear and tear on the road. The first experiments with

the new material were made on the Berlin street rail-

way, over which 360 trains pass daily. The results

surpassed the most sanguine expectations, and persons

living on the line of the road were delighted. Not only

was the noise reduced to a minimum, but the wear and

tear is materially diminished; hence the cost of running

the road is greatly reduced. This material is to be tried

on the new roads that are now being constructed in

Leipsic. Old buildings, and buildings of iron and stone

suffer most from the shocks and noise of passing trains,

and where these are, such a material is valuable. The
consul says that the material seems to be especially

adapted for elevated roads.

TECHNICAL SCHOOLS.
As shown by the catalogue of the University of Wis-

consin for 1896-97, there are S2 students in Prof. Jack-

son's electrical engineering department, 21S in the Col-

lege of Mechanics and Engineering and 1.650 in the

whole university. The school year of 1S97-98 opens on
September 29th.

The Year Book of the Society of Engineers of the

University of Minnesota for 1897 is out. It contains

three articles on electrical topics by Prof. Shepardson.

The announcement of the College of Engineering and
the Mechanic Arts for 1897-98 is issued in pamphlet form
and gives all needful information.

The 1S97 catalogue of the University of Minnesota con-

tains over 300 pages and embraces all necessary infor-

mation about the institution. In the college of Engineer-

ing, Metallurgy and the Mechanic Arts there are 181

students, and of these 62 are enrolled in the electrical

engineering section under Prof. George D. Shepardson.

In the graduate department there are two candidates for

the degree of electrical engineer.

In this year's graduating class of the Massachusetts

Institute of Technology there are 176 men who received

the degree of bachelor of science and four upon which
the master's degree was conferred. The number of

graduates in each department was as follows; Mechani-
cal engineering, 40; electrical engineering, 33; civil

engineering 25; chemistry, 17; architecture, 16 chemi-
cal engineering, 12; naval architecture, 9; general

studies, 7; mining engineering, 7; sanitary engi-

neering, 4; physics, 3; biology, 2; geology, 1.

TRADE NEWS.
The firm of Clymer &. Heilman, manufacturing elec-

tricians, Reading, Pa., has dissolved partnership by
mutual consent. Mr. Clymer has interests in East Sagi-

naw, Mich., requiring his attention, and Mr. Heilman,
the practical member, has accepted a position as super-

intendent of the Standard Electric company's factory.

Fred F. Fischer, designer of the Fischer, Fischer-

Gates and Gates' automatic engines, and until recently

chief engineer and head salesman of the steam depart-

ment of the Gates Iron Works, has withdrawn from
this company, and will probably place upon the market
"the improved Fischer engine," which it is intended

shall embody the experience gained in designing and
operating the above-named engines.

The old reliable P & B products of the Standard Paint
company of New York continue to meet approval. "In
the last six months," says Mr. DeRonde, "the increase

of sales on our insulating compound and other electrical

goods, particularly in the West, has been most gratifying

.

We find people who used our goods 10 years ago are
using them to-day, preferring not to change for some un-
known and untried material claimed to be the best but
without anything to prove this bold assertion except the
printed testimonials of the manufacturers themselves.
We are now making a specialty of tape for re-insulating

cable, preservative paints forpoles, and cross-arms, acid-
proof paints for battery rooms, etc. We are also offer-

ing a most excellent white and color water paint which
is especially adapted for use on walls, etc. Color card
and price list of this material will gladly be sent any-
where on application."

BUSINESS.
The Walker company has made a notable success with

its electric railway apparatus, and can point to many
successful and efficient plants. Circular No. 1,038
shows the points of excellence claimed for the genera-
tors and gives details of construction.

The Highland electric soldering paste is meeting with
great favor as a soldering flux which seems to possess
every advantage and none of the disadvantages of the
other kinds on the market. It is put up in convenient
form for use, and certainly makes a successful joint.

The Electric Appliance company of Chicago, which
handles this soldering paste in the West, is sending out

small sample boxes, and states that the samples dis-

tributed have already resulted in the sale of several

hundred pounds of the soldering paste, and that every
customer is highly pleased with the work done with this

flux.

Among the advantages claimed for the O. K. dry
battery by the Non-Polarizing Dry Battery company of

347 West Broadway, New^York, are these: Polarization
reduced to a minimum (therefore will give a continuous
and steady output of current until exhausted); free from
all local action (therefore will not deteriorate while idle);

great recuperative power; compactness, being smaller
than any other type of cell of equal capacity; remark-
ably high voltage and amperage; unaffected by heat or
cold; its gases find means of escape (therefore cannot
bulge and will not burst under short-circuit). This
battery is in use by the leading railroad companies for

signal towers and grade-crossing signal bells and also by
leading gas-engine builders.

The Nungesser Electric Battery company, Cleveland,
Ohio, has been recently reorganized, and with increased
capital will hereafter conduct an active business in its

special line of primary batteries. The company will

produce batteries in various forms, such as dry, closed-

circuit batteries and chloride of silver batteries, and it

claims many new features in its goods that heretofore
have been unattained in primary batteries. Its closed-

circuit batteries are said to be of high efficiency for fan-

motor work, gas engine ignition and other heavy open
or closed circuit service. Its sealed portable chloride
of silver batteries are in demand, both in this country
and in England, by the manufacturers of motor wagons
and others desiring light weight and small size and
where constant potential is essential.

ILLUSTRATED ELECTRICAL PATENT RECORD.

583,900. Electric Meter. Jesse Harris, Lynn, Mass.

Application filed November 25, 1895.

In this meter an integrator and a motor arranged to oper-

ate the same are combined with means for stopping and
starting the motor, together with an electric dynamometer
operatively connected with the stopping and starting

means, and an automatically operating device arranged to

throw the motor into and out of circuit at predetermined
speeds in order that the current may be controlled, the

motor governed and the speed kept practically constant.

583.902. Rail Bond. Samuel H. Harrington, New
York, N. Y., and George E. Somers, Bridgeport,

Conn. Application filed March 19, 1897.

A rail bond having a shoulder near its end and a separate
sleeve adapted to slip over this end and to bear against

the shoulder, one end of the sleeve being diagonal of its

axis.

583.903. Feed Wire Connection. Samuel H. Harring-

ton, New York, N. Y., and George E. Somers,

Bridgeport, Conn. Application filed April 8, 1897.

This device is intended primarily for use in trolley con-
duits, and consists substantially of a plug or ferrule adapted
to be secured in a rail, and a plurality of flattened wires
adapted to engage with a feed wire or cable.

583,912. Secondary or Storage Battery. Alvaro S.

Krotz, Springfield, Ohio. Application filed March
27- 1894-

In this design the supporting plates are formed of in-

sulating material, and have slotted openings with upturned
edges; electrodes formed of active material are arranged
between the upturned edges and between the slotted open-
ings, the plates being arranged one above the other, with
the slotted openings iu one plate in line with the electrodes
of the adjacent plates.

583,916. Searchlight Mount. Francis T. Marcband
and George E. Marchand, Annapolis, Md. Appli-

cation filed September 21, 1896.

The support consists of a column revoluble about its

vertical axis, a stationary base supporting the column, a

Issued June S, i8g"j.

platform surmounting the column and capable of angular
displacement around a horizontal axis, means for displac-
ing the platform around the axis and a gyroscope controll-

ing it.

583,926. Conduit, John T. McRoy, Chicago, III. Ap-
plication filed March 22, 1897.

An improved form of underground conduit, with ducts,

in which dowel openings are formed in the ends of the in-

tersecting partition walls of the ducts, and metallic dowel
pins are arranged in the dowel openings at the adjacent
ends of the sections, with collars arranged on the dowel
pins between the ends of the latter.

NO. 583,903.

583,933. Electric Motor. Edwin S. Pillsbury, St.

Louis, Mo. Application filed November 16, 1895.

One claim is given: In an eletric motor, the combina-
tion with the armature, of open windings thereon, a com-
mutator for said windings.brushes which are yieldingly
held against the commutator, means for electrically con-
necting said brushes when they are relieved of pressure, a
short-circuiting ring adapted to contact with the commu-
tator segments, means for forcing said rmg into and out of
contact with the commutator segments, and at the same
time relieve and restore the pressure on the brushes, and
a handle for operating said mechanism.

583.934. Shunt Ammeter. William B. Potter, Schen-
ectady, N. Y. Application filed January 25, 1897.

Two or more ammeters are connected in shunt to a com-
mon resistance.

583.935. Series Parallel Controller. William B. Pot-
ter and Frank E Case, Schenectady, N. Y. Appli-
cation October 10, 1896.

In a controller, the combination of a cylindrical switch,
contacts thereon, and sets of stationary brushes engaging
therewith, the brushes and contacts bearing such a relation
to each other that the circuit is alternately completed or
broken at one set, then at another.

583.936. Electric Furnace. Edgar F. Price, Niagara
Falls, N. Y. Application filed September 23, 1896.

The combination with a furnace hearth forming one elec-

trode, of a range of carbcn electrodes and means for sup-
porting the same above the hearth, a hopper surrounding
the carbon electrodes with one end of the hopper directly
above the delivery end of the hearth, the end carbon in the
range of electrodes being closely adjacent to the hopper,
so as to prevent material passing down between the carbon
electrode and the hopper at the delivery end of the hearth.

583.944. Rotary Converter. Edwin W. Rice, Jr.,

Schenectady. N. Y. Application filed March 14,

1S96.

An armature for dynamo-electric apparatus of the alter-

nating current type, comprising a winding and collecting
rings, each collecting ring connected to leads equally
spaced around the armature winding and connecting equi-
potential points of each phase to one of the collecting

rings.

583.945. Electric Light for Vehicles. Alfred M. Rod-
riguez, Brooklyn, N. Y. Application filed October

7. 1896.

A friction wheel is mounted on the vehicle and in peri-

pheral contact with some part of a wheel thereof, and there
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is a flexible shaft between the shaft of the friction wheel
and the arbor of the armature of the generator and con-
necting the same, whereby the former drives the latter.

583,950- Three-phase Induction Meter. Charles P.

Steinmetz, Schenectady, N. Y. Application filed

January 30, 1897.

In this apparatus [here is a closed-circuit armature and
magnetizing coils comprising current coils in two of the
main lines, and two potential coils or sets of coils in cir-

cuit with electromotive forces which are in quadrature with
the electromotive forces between the third main and the
two mains carrying current coils,

583,951. Motor Meter. Charles P. Steinmetz, Schen-
ectady, N. Y. Application filed January 30, 1S97.

An inductive device for obtaining a definite phase dis-

placement between a circuit and a branch thereof, consist-
ing of two windings having different numbers of turns in-

ductively related upon a common core, the windings being
included respectively in branches of the circuit.

NO. 583.945-

583,953 Apparatus for Producing Currents of High
Frequency. Nikola Tesla, New York, N. Y. Ap-
plication filed October 19, 1S96.

The combination with a set of contacts, one of which is

adapted for connection with one of the mains from a source
of current, and each of which is connected to one of the
terminals of a series of condensers, and a second set of

contacts similarly connected to the opposite main and con-
denser terminals respectively, of electrically connected
plates or segments upon which the contacts of the first set

bear, similarly connected plates upon which the contacts
of the second set bear, and isolated plates common to the

two sets of contacts, the plates being arranged in the man-
ner described, whereby the condensers will be alternately

charged in multiple and discharged in series.

583,955- Carbon Holder for Arc Lamps. Elihu Thom-
son, Swampscott, Mass. Application filed October

31, 1896.

A carbon clamp for arc lamps, provided with an eccen-
trically pivoted rotary jaw fixable in a number of working
positions, a horizontal sliding jaw, and means for clamp-
ing the same in a desired position.

583.956. Producing Stereoscopic Pictures by Rontgen
Rays. EHhu Thomson, Swampscott, Mass. Ap-
plication filed January 5, 1897.

This is described as the art of producing stereoscopic
pictures by the use of Rontgen rays, which consists in ex-

posing a photographic plate to the action of the rays with
the object to be photographed and the source of Rontgen
rays in a certain definite relation to the plate, and then re-

moving the plate and exposing a second one with the
source of Rontgen rays and the object to be photographed
in a different position relative to the second plate, thus
displacing the shadows upon the two plates by an amount
sufficient to give a stereoscopic or solid effect when viewed
through suitable lenses.

583.957. Electrostatic Influence Machine. Elihu Thom-
son, Swampscott, Mass. Application filed January

5. 1897.

In an electrostatic generator, a charging exciter plate
provided with an equalizer, and a pair of sector-charging
collectors connected to the sectors of the charging plate

and the sectors of the working plates of the machine, the

exciter having no connection with the working circuit.

583,963. Electric Switch. George Winckler, Schen-

ectady, N. Y. Application filed June 4, 1896.

The combination of a base, terminals mounted on the
base, a blade for closing the circuit between the terminals,

a back or lever to which the blade is removably secured,
and a handle for securing ths blade to the back and oper-
ating the switch.

583,987. Lightning Arrester. Axel Ekstrom, Schen-
ectady, N. Y. Application filed May 15, 1896.

A lightning arrester comprising a number of spark-gaps
in series, of a kind to have their resistance decreased by
use, combined with means controlled by such decrease in

resistance for increasing the number of spark-gaps in

series.

583.991. Binding Band for Armatures. Henry Geis-

enhoner, Schenectady, N. Y. Application filed

October 31, 1896.

In a binding-band for armatures, the combination of a

metal strip, loops formed at the extremities of the strip by
bending the ends backward and securing them to the strip,

a wedge secured to the strip, and clamps engaging with
the wedges for drawing the extremities of the band to-

gether.

583,997- Turn-table for Surface Contact Electric Rail-

ways. Edward M. Hewlett, Schenectady, N. Y.

Application filed November 18, 1896.

This invention is intended to provide means whereby a

turn-table in a surface-contact electric railway can be oper-
ated so that the relation of the contacts on the turn-table
and in the railway is invariably preserved.

584,009. Safety Plug. Thaddeus S. McClintock, Pitts-

burg, Pa. Application filed August 5, 1896.

In combination with a screw-threaded safety-plug ex-

ternally recessed there is a conducting ring about the plug
and in the recess, having bulged portions forming contact
parts and a second contact piece on the plug, with a fuse
connecting the same with the conducting ring, the plug be-
ing.adapted to fit into a screw-threaded socket.

584,013. Rail Bond. William B. Potter, Schenectady,
N. Y. Application filed December 18, 1896.

The combination of roughened plates, a conductor con"
necting the plates, a plastic compound of good conductivity
filling the roughened portion of the plates, and means for
securing the plates to the rails.

584,029. System of Electrical Distribution. Joseph L.
Woodbridge, Brooklyn, N. Y. Application filed

November 13, 1895.

The general arrangement comprehends the combination
of bus bars, a feeder, a generator whose field magnets are
provided with a winding that may be used as a shunt wind-
ing, and means for connecting the generator at pleasure
either across the bus bars as a constant potential machine
or in series between the terminal of the feeder and the bus
bar of like polarity, and means for restoring the feeder to
direct connection with the bus bar when the generator is

connected across the bus bars.

584,050. Process of and Apparatus for Aging Alcoholic
Liquids. Heinrich Deininger, Berlin, Germany.
Application filed November 1, 1895. Patented in

Belgium April 30, 1895.

One claim relates to a process for aging alcohol-con-
taining liquids, which consists in first impregnating the
liquid with oxygen and then subjecting it to the action of
an alternating current of electricity.

584,056. Igniting Device. Bogulaw Jolles, Vienna,
Austria- Hungary. Application filed February i,

1897.

An electric gas-lighting device is described.

584,062. Synchronizing Mechanism. Horace F. Par-
shall, London, England. Application filed Decem-
ber 31, 1895.

The art of maintaining synchronism of alternating gen-
erators separately operated in parallel by controlling the
speeds of the different generators by means acting upon
their prime movers and actuated by the variations of phase
relation between the generators.

584,120. Art of Welding and Brazing. David W. Payne
and Eugene Diven, Elmira, N. Y. Application filed

October 26, 1896.

A plan of welding or brazing together flatwise metal
pieces having different characteristics is described. One
method consists in holding the pieces together at the seam
or joint between two electrodes, passing an electric current
from one electrode to the other across the joint, the elec-
trodes being so arranged and constructed that the current
passing through them is made to impart different degrees
of heat to the two electrodes, whereby the metal pieces at

the joint are made to attain their respective welding or
brazing temperatures by conduction of heat from the elec-
trodes. The pressure upon the pieces is maintained after
the heating current is turned off and until the joint is suf-
ficiently cooled.

584,149. Automatic Electric Time Switch. Leon H.
Watters, Media, Pa. Application filed April 1,

i8g6.

In this electrically operated device there is a shaft with
a spur-wheel thereon, having a cam connected therewith,
the wheel having thereon the names of the days of the
week, a pinion geared with the spur-wheel, a minute-hand
with a post having a cam thereon, and a lever operated by
the latter cam and working the first-mentioned cam on the
spur wheel

.

NO. 583,936.

584,155. Electric Regulator. Christopher C. Gartland,
Buffalo, N. Y. Application filed September 4, 1896.

In an electric regulator for dynamo-electric machines,
the combination of a rheostat, a connecting arm arranged
to vary the resistance thereof, an arm connected to the
brush-rocker of the dynamo, ratchets actuating the arms,
oppositely acting pawlb adapted to engage the ratchets and
move the same in either direction, a rocking lever engag-
ing the pawls and adapted to move the same in or out of
engagement with the ratchet, and an electro-magnet having
its armature connected to one arm of the lever.

584,173. Hotel Electric Call Apparatus. Albert B.
Chance, Centralia, Mo. Application filed Novem-
ber 23, 1896.

A hotel annunciator having an electrically connected
clock and a telephone cabinet.

584,184. Electric Arc Lamp. Gilbert L. Moyer, Hart-
ford, Conn. Application filed October 22, 1896.

An arc lamp with a magnet connected with the circuit
wires, an armature for the magnet, a piston connected with
the armature and movable in a cylinder, a clutch connected
with the armature and adapted to engage with and move
the upper carbon rod, and a piston connected with the
clutch and movable in a cylinder is described.

584.185. Cut-out Switch, Gilbert L. Moyer, Hart-
ford, Conn. Application filed November 18, 1896.

Features described are an insulating base bearing sta-
tionary and movable poles, a handle adapted to operate the
movable poles, posts connected with the stationary poles,
a cap fitted upon the base, contacts borne by the cap engag-
ing with the posts, and fuse wire connecting the contacts
and extending around the edge of the cap.

584.186. Electric Arc Lamp. Gilbert L. Moyer, Hart-
ford, Conn. Application filed January 20, 1897.

In this lamp there is, in combination with the arc-striking
mechanism, a feed clutch, a feed tube engaged by the
clutch, and a feed rod connected at one end with the feed
tube, and at the opposite end with a carbon holder.

584,202. Burglar Alarm System. William T. Arnold,.

Chicago, 111. Application filed December 15, 1896.

In this arrangement an effort is made to conceal the
identity of the line conductors.

NO. 584,050.

584,235. Insulator for Telegraph or Other Electric
Wires. Christopher C. Nesmith and George F.
Arnett, Manchester, Ala. Application filed March
27, 1897.

An insulator for electric wires consisting of two separ-
able parts having contact faces which are provided with
one or more curves and a channel in one of the faces for
the wire, a bracket having a recess to receive the insulator
provided with an aperture to receive a lug upon one of the
parts of the insulator, and a set-screw tapped into the
bracket and entering the recess to bear against the other
part.

584,249. Thermostat. Henry Van Hoevenbergh, New
York, N. Y. Application filed January 16, 1895.

A thermostat comprising a slender metallic rod or wire
extending through a non-conducting casing closely embrac-
ing it, the conductor being fixed at one end and co-operat-
ing with a detent at the other, means for closing an electric
circuit through the wire to expand the wire, and thereby
exert a positive thrust against the detent, and a circuit
closer controlled by the detent.

584,258. Prepayment Mechanism for Electrical or
Other Meters. Charles O. Bastian and Herbert C.
Hodges, London, England. Application filed Au-
gust 17, 1896.

In a coin-freed prepayment meter, the combination with
a movable bar adapted to be operated by an exterior handle
on the insertion of the proper coin or token, of means in-

terposed in the path of travel of the bar or some projecting
part thereon, and adapted to be operated by the latter to
permit the supply through the meter, and means also inter-
posed in the path of travel of the bar or projecting part
thereon to rotate in one direction an axis in connection
with the meter-operated mechanism, and rotated in the op-
posite direction by the movement of the latter, and means
carried on or operated by the axis to close a local electrical
circuit when the axis has returned to its normal position,
and thereby cut off further flow through the meter until a
fresh coin or token has been inserted.

585,297. Non-interfering Signal Box, John T. Stack,

Chicago, 111. Application filed September 29,1890.

The first claim reads : In a signaling apparatus, a num-
ber-wheel and a second wheel controlling a short-circuit
around the said number-wheel, the said second wheel be-
ing provided with notches which correspond in number and
arrangement to the signaling elements of the said number-
wheel, in combination with a lever having a pin or pro-
jection adapted to move in one direction through the said
notches, but which cannot normally move through the same
in the reverse direction, and a catch or guide which forces
the said pin through in the reverse direction at a prede-
termined point in the wheel's revolution, thus breaking the
short circuit, and an extra notch into which the said pin
can pass, but not far enough to restore the short-circuit.

584,299. Connection for Electrical Conductors. Ber-
nard F. Weldon, Pittsburg, Pa. Application filed

May 5, 1897.

A connection for electrical conductors or wires, compris-
ing an inclosing envelope surrounding the wires, and bent
transversely.

584,309. Apparatus for Securing Funds of Banks
Against Robbery. Phineas F. King, Chicago, 111.

Application filed December 31, 1896.

One claim describes the combination with a rotatable
cash receptacle and sheathing box therefor, of a pedestal
upon which the cash receptacle is mounted, an emergency
lock for the cash receptacle disposed within the pedestal,
means for obtaining access to the pedestal located at a point
remote from the house or other place of business, mechan-
ism for applying the emergency lock also disposed within
the pedestal, and an electro-magnet or magnets adapted
when energized to initiate the operation of the locking
mechanism, whereby the emergency lock is applied to-

gether with an electric circuit or circuits, including a

source of current supply leading to a point or poinfHn the
banking house or other place of business, relatively remote
from the cash receptacle.
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Edward B. Ellicott, City Electrician of
Chicago.

The man who was appointed superintendent of city

telegraphs of Chicago by Mayor Harrison last week,

and who, having accepted, has thereby become the

city electrician, succeeding John P. Barrett, is not a

politician, in the ordinary acceptance of that term, al-

though in political sympathy with the dominant party

in the city hall, but he is a practical, experienced elec-

trical man. Edward B. Ellicott, the new incumbent of

the office, is a young man, but he has a record of n
years' continuous service in electrical work, and from

the unbroken success of his career and the appreciation

of his work and character by those who are best qual-

ihed to judge, there seems to be no doubt that he is en-

tirely capable of supervising the electrical work of the

cityof Chicago with honesty, technical ability and good

judgment.

Mr. Ellicott is but little over 31 years of age. He was

born in Batavia, N. Y , March 2S, 1S66, and

is descended from a family prominent in the

early history of Western New York. His

grandfather and granduncle surveyed a large

portion of the western end of the state, and .

Ellicott street and Ellicott square perpetuate

the family name in Buffalo. As a boy and

youth young Ellicott was given a high-school

education in his native town, and from the

academy he graduated to the printing-office,

that practical finishing-school which has de-

veloped the ambition and talent of generations

of bright American boys. Of the three years

that the young man gave to the fascinating

drudgery of the printer's apprentice, one was

spent in the West, as he had gone out to

Missouri some two years after leaving school.

From the period of that journey—about

1885—Mr. Ellicott has made his home in the

West, and a change that took place in the

succeeding year marked the bfginning of his

electrical career. In 1886, then, at the age of

20, the young man removed to Concordia, Kan.

,

to become the bookkeeper for h ; s cousin, H.

M. Spalding. Mr. Spalding operated a fiour-

mill, and shortly after Ellicott entend his

employment he put in a small electric light

plant in connection with it, and placed his -

bookkeeper, who had a mechanical bent, in

charge. This confidence was not misplaced.

The ready-made superintendent was young

and ambitious; he had a latent talent for

practical electrical work, and this he zeal-

ously developed by study and hard, practical work. So

well did he succeed that within a year he was tendered

the position of chief engineer and electrician of the Sa-

lina Gas & Electric Light company, which at that

time operated the largest plant in that part oE Kansas.

Mr. Ellicott accepted this place, which was a respon-

sible one for so young a man, but within a year his

cousin induced him to return to Concordia to superin-

tend the plant in that town, and here he remained for

two years, adding considerably to his fund of knowledge

and experience.

In 1890 Mr. Ellicott took another important step. He

came to Chicago and entered the service of the Western

Electric company, with which he remained up to the

time of his appointment by the mayor. At first he went

out on the road installing plants, but after a year and a

half of this he was made assistant superintendent of

construction, and in 1893 he was promoted and became

superintendent of construction. In a large electric man-

ufacturing company like the Western Electric, this is a

position of great respansibility, and it requires both ex-

ecutive and technical ability. Mr. Ellicott filled it for

four years to the entire satisfaction of the general officers

of the company. He installed all the plants, with one

exception, sold by tha company in that time, and the

Ust inqlu^R a, QU.rnh;er of large and. irnpqrtan.t installa-

tions throughout the country. In each case the super-

intendent of construction was responsible for the plant

from the time the apparatus left the factory until the

work was finally accepted by the purchaser.

The new city electrician has ingenuity and inventive

ability as well as the constructive faculty. While with

the Western Electric company he designed several im-

provements in switchboard detail, and he has been

granted two patents—one for a voltmeter switch and

another for automatic pneumatic theater" rheostat con-

trol. In addition he has two patents pending. During

the World's Fair period Mr. Ellicott devised the wiring

of the Ferris Wheel, and, as it will be remembered, the

electric lighting of this huge revolving structure was one

of the most striking of the night effects of the exposi-

tion. Mr. Ellicott also designed and wired the minia-

ture World's Fair which was exhibited at the Atlanta

Exposition and afterward at Chester Park, Cincinnati.

This model was executed on a scale that gave a fac-
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simile of every building on the grounds, every lamp-

post even, in a space of 57 by 43 feet. It gave a repro-

duction, greatly reduced, of course, of the electric lighting

cA the exhibition with a degree of exactness hardly to be

expected. Not only were the buildings generally

illuminated from within, but every lamp-pole on the

grounds', properly placed, had its spark of light, and the

effective cornice and outline lighting of the great build-

ings was simulated in tiny points of light and with re-

markable fidelity to the original. Special appliances

were designed for this miniature work, and much

ingenuity and skill were shown in plan and construc-

tion. In lighting this model 1,400 miniature lamps were

used in addition to about 2,000 pin-points of light on

building exteriors.

Mr. Ellicott resides at the Union League club, of

which he is, of course, a member. He is also on the

membership rolls of the Ashland club, the Lincoln Park

Yacht club and the Mercantile club of St. Louis. He is a

Royal Arch Mason and a member of the order of Knights

of Pythias. He also holds membership in the National

Association of Stationary Engineers. In manner he is

pleasant but decided, and he seems to possess sufficient

decision of character to give a practical, straightforward

administration of the office of which, he is so soon to

take charge.,

Electrical Work in Philadelphia.
In the second annual message of Mayor Warwick of

Philadelphia the full report, for the year 1896, of David

R. Walker, the chief of the electrical bureau of the city

government, is included. The mayor gives this sum-

mary of the work of the electrical bureau:

The electrical bureau is one of the best equipped
bureaus of this character in this or in any other country.

Our municipal electrical plant has attracted attention

throughout the world. Its reputation has gone abroad,

and strangers visiting this city who are interested in

electrical matters make it a point to visit and investigate

the plant. After careful and critical inspection it has
received the approval and unqualified praise of some of

the most scientific men of this and other countries.

The underground system has shown its usefulness,

and should be continued until overhead wires are en-

tirely removed from the streets.

This system for police and fire service extends
throughout the center of the city, and is most effective

in every way. We have, however, but S85 fire-alarm

boxes, which the director, in his report, is compelled to

say, after careful consideration, is totally

inadequate, considering the area of the city.

New York has over 2,500 such boxes, and I

cannot too strongly urge that appropriations

be made providing for the extension of this

system in all directions throughout the city.

Philadelphia is one of the best lighted cities

in this country. We have at this time in use

6.361 electric lights, of which number the city

pays for 6,228. These lights are a great pro-

tection to life and property, and it is in no
sense false economy to increase the number
of lights in every section of the city. This
matter involves not only the question of illumi-

nation but of protection.

The matter of the establishment of an elec-

tric light plant to be owned by the city has
not made much progress. An ordinance was
passed by Councils providing for the selection

of an expert by the mayor, one by Councils

and another by the two experts so named.
Pursuant to that ordinance I appointed an ex-

pert; Councils did the same, but the expert

named by Councils declined to serve, and
subsequentlyyour honorable bodies appointed
anothtr. The matter is now in the hands of

these two experis, to decide upon a thiid and
make report.

Mr. Walker's report is long and interesting.

Referring to the price ot street lighting by arc

lamps, he says: "The average price per lamp

per night for 1S95 was 41 15 cents; for 1896,

35.05 cents, and the proposals for 1897 show

33 3 cents, a reduction of $42,862.25—a sum
sufficient to supply a large number of lights

during 1S97, without the necessity of an ad-

ditional appropriation over the amount allowed

for 1S96."

Tables are given showing that there is a total

of 27,431.8 miles of electrical wires id Philadelphia. Of
this amount 21,295.68 miles are underground wires,

principally belonging to the Bell Telephone company.

Taking both overhead and underground conductors, this

company has 17,377.41 miles of wires in Philadelphia;

the Long-distance company has 1,069.42; Philadelphia

Traction company, SS0.19; Western Union Telegraph

company, S42.71; Postal Telegraph-cable company,

693.16; Electric Traction company, 34663; Brush

Electric Light company, 298.70; People's Traction com-

pany, 237.44; Edison Electric Light company, 137.37.

Independent Telephone Men of Illinois.

The Independent Telephone Companies' Association

of Illinois was organized at Springfield on June 17th, at

a meeting held by representatives of about 25 com-

panies. The following-named officers were elected;

President— I. A. Simpkin, Mattoon.
Vice-president—Frank Brooks, Charleston.

Secretary—A. M. Howell, Hillsboro.

Treasurer—M. Weinberg, Augusta.

I. A. Simpkin of Mattoon and Thomas Marshall of

Keithsburg were elected delegates to the national asso-

ciation meeting at Detroit.

The differences between the city of Jefferson, Iowa,

and the electric lighting company have t>een settled.
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Electrical Production of Sodium.

By Orrin E. Dunlap.

Very recently the Niagara Electro-chemical company

of Niagara Falls completed its electrical equipment by

the addition of a new rotary of the induction type. This

makes the electrical outfit of the plant consist of three

rotary transformers, each of 175 kilowatts capacity, run-

ning at 500 revolutions per minute, and six static con-

verters by which the multiphase current furnished by the

Niagara Falls Power company at 2,200 volts is reduced

to 11S volts, and arranged with Still well regulators by

which the voltage is still further reduced to 90 volts, as

may be desired. In Fig. 1 the first two rotaries installed

in this plant are shown, while in Fig. 2 the new rotary

of the induction type is to be seen. The field poles of

this machine derive their magnetism from the armature,

and there is no copper of any description about them.

The switchboard in the Niagara Electro-chemical works

is shown by Fig. 3. The electrical outfit of these works

was supplied by the Westinghouse Electric & Manu-

facturing company, and installed by W. K. Dunlap, the

Niagara representative of this company.

The Niagara Electro-chemical works form one of the

imposing plants brought to Niagara Falls by the power

development of the Niagara Falls Power company. The

buildings are eight in number, of brick, and cover about
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Recent Progress in Arc Lighting. 1

Bv Elihu Thomson.

Part I.

It is now six years since I read a papsr on "The
Electric Arc and Its Use in Lighting" before this asso-

ciation. In that paper a general outline of the history

and nature of the electric arc was given, together with a

number of considerations relating to the arc as a source

of illumination. The means for supplying current to

the lamps and controlling the feed of the carbons were

also touched upon.

Since that time considerable technical advances have

taken place in this important field, and a continuous

commercial expansion of arc lighting as an industiy

has resulted.

The purpose of the present paper is not, however, to

deal with the commercial aspect of the case, except in so

far as it is evidently the result of the improved devices

which have been brought out in the last few years. In

looking over the ground we find, also, that it is certainly

not possible to deal very comprehensively with the sev-

eral divisions of the subject within the limits natural to

a paper such as the present one is intended to be.

Should it serve as a foundation on which a general prac-

tical discussion of the various topics can be based, the

writer's purpose will have been fulfilled.

We have, to-day, in actual commercial use arc lamps

running under quite a variety of conditions as to nature

of current, regulation of the current, and conditions con-

cerning the arc itself as a source of light.

According to the manner in which the arc lights are

FIG. I. ELECTRICAL PRODUCTION OF SODIUM.—ROTARY TRANSFORMERS OF THE NIAGARA ELECTRO CHEMICAL COMPANY.

an acre of ground. G. F. Brindley is the manager of

the plant. The company was formed in 1895 with a

capital of Sioo.ooo to manufacture sodium from caustic

soda and sodium peroxide from sodium, under the Cast-

ner electrolytic patents. Copper leads run from the

switchboard to the pot room, and current passes in series

through the pots, which are filled with molten caustic

soda. The sodium is bailed out of the pots regularly

and cast into bricks. The works have a very conven-

iently arranged recovery plant for caustic soda, the

pump for the liquors being driven by an induction mo-

tor. An interesting process serves to convert the metallic

sodium into peroxide of sodium. The sodium is first

placed in regulated quantities into dishes, which travel

through a long tube fixed in a furnace. Through this

tube dry air in regulated quantities is passed, which is

kept at a certain temperature, and the sodium is oxidized

to peroxide. The peroxide comes out as a beautiful

canary-colored substance, when it is at once sent to the

grinding room, ground and packed.

In all about 50 men are employed in the Niagara

Electro-chemical works, and they are divided into two

shifts, as the process is continuous. A well appointed

laboratory has been established in connection with the

plant.

The principal stockholders of the company are the

Aluminum company, limited, of Oldbury, England; the

Deutsch Gold und Silber Scheidanstalt vorm. Roessler,

Frankfort-on-the-Main, Germany, and the Roessler &
Hasslacher Chemical company of New York.
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tial machines, but as the running of arcs with constant

potential, continuous currents demands that for steadi-

ness or stability dead resistance or other additional ap-

paratus, more or less wasteful of energy, be used in the

lamp branches, what may be gained in one way is likely

to be lost in another. And this remark, it will be found,

is applicable still more generally in the comparison of

methods of working arc lights.

In recent years the tendency in series arc lighting with

constant current has been to increase of voltage of the

The village of Bedford, Iowa, has voted to put in

electric lights.

worked on an electric circuit, we are enabled to make
several general divisions, about as follows:

f
Constant, continuous current circuits.

I

Constant, pulsating current circuits.

Series arcs on ' Constant potential, continuous current

circuits.

[ Constant, alternating current circuits.

Branch of constant potential, contin-

uous current circuit.

Branch of constant potential, alternat-

Singlearcson ing current circuit.

Compensators with alternating cur-

rent.

[ Constant current transformers.

The above schedule will cover most of the practical

cases that have hitherto arisen, and each case can be
considered both in its relation to the use of an open arc,

an inclosed arc or a partially inclosed arc.

It will, at this time, be scarcely necessary to dwell

upon the main features of several of the cases above
enumerated, as they are too well known to call for com-
ment here. Thus, the case of arcs in series upon a

continuous, constant current circuit is the oldest and
best known. It has the peculiar merit of permitting

economical transmission by currents of potentials of sev-

eral thousand volts; gives ease of regulation and great

simplicity of circuits and connections, and does not de-

mand the highest grades of carbons for the open arcs.

On account of the relatively higher potential demanded
by an inclosed arc, or a partially inclosed arc, and the

consequent restriction of the number of lights in a series

with a given permissible voltage, there has naturally

resulted thus far very little real commercial use of series

inclosed arcs, and where they have been on trial use

they have, in most cases, so far as the writer is aware,

been discontinued.

The dynamos for constant current arc lighting are

not, of course, so efficient as high-class, constant poten-

1. Read before the National Electric Light association at

Niagara Falls, N. Y., June 9, 1S97.

FIG. 2. ELECTRICAL PRODUCTION OF SODIUM.—ROTARY
OF INDUCTION TYPE.

dynamo, and machines capable of working 125 toigoarc
lights in a series have been developed successfully. But
the potential between terminals in such a case may be
7,000 volts—often too high for security, and in some
places forbidden by special legislation. An ingenious
method of employing.such machines when, as is the case
with the Brush machine, several commutators are pres-

ent in series relation, has been devised by Mr. Green of

the Brush company. This plan demands that separate
pairs of wires be run from the machine to the switch-
board for each circuit, but the unquestionable effect of
the new connection is to limit the difference of potential

which is possible to be manifested oetween any two parts
of the circuit through the machine and lamps. A simple
diagram like Fig. 1 will make the connection and its

general effect on the distribution of potentials clear to

those who may not have given attention to the subject.

Let F be the field circuit of the dynamo; we may for

simplicity neglect its resistance and that of the wire of ihe
circuit. If C1

, C- and C's represent the sections of arma-
ture conductor, and V, L-, L'\ the series of lights con-
nected between the commutators of the machine, it will

be seen that each armature section. C\ C-, C3
, with its

appropriate commutator, acts to produce a difference of

potential, which may be represented by the vertical

a 1
, b x = a", 0-, and as

, b*, while the fall of potential
through each series of lights. L l

, L", Z3
, results in bring-

ing the line potential down, as it were v for another
raising. In such a system, evenly loaded, the highest
difference of potential anywhere to be found will evi-

dently be that required to run a series of lights looped
between two successive commutators. If lights are cut
off from any set or loop, the potential difference be-
tween the terminals of that loop falls accordingly
without any corresponding or,proportional rise between
any other parts of the circuit. If, however, lights are
cut off one set and added to another, so as to keep the
machine in full work with unbalanced loads, then the
potential distribution is, of course, disturbed, and the
system approaches the condition of all commutators
connected directly in series, and the lights all in one
series—the old plan. Where the conditions of the cir-

FIG. 3. ELECTRICAL PRODUCTION OF SODIUM.—SWITCH-
BOARD.

cuits leaving the station are such as to permit inductional
effects on parallel wires—such as those of a telephone
system— the new plan of circuit connections may give,

as appears to have been already noticed, a greater induc-
tive disturbance. This must be owing to the relatively

simpler commutation per loop of lamps. In the old
series connection all the commutators in series acted vir-

tually as one of many segments, which tended to give a
smoother potential, or prevent waves in the potential of

the line. In the new plan each commutator of few parts
acts, in a measure, independently of the others, and
impresses its own variations of potential more directly

on the lamp lines, giving rise to electrostatic inductional
effects.

The immediate future of the series arc lighting system
appears to be in the development of large dynamos, up
to, say, 300 arc lights each, running at such speeds that

one or a pair may be easily coupled directly to the shaft
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of a moderately high speed engine. The use of a regu-

lated constant current in the series system, besides giv-

ing a simple system as to wiring, etc., is seemingly best

adapted to the use of the cheaper c .rbons. For extended
districts the series arc lighting system is still likely to

bold its own, but displacement by constant potential

arcs and inclosed arcs on constant potential circuits will

doubtless continue in cities supplied by underground
low-pressure systems with continuous currents.
* While it is true that in the open coil types of dynamos
—such as the Brush and Thomson-Houston—the cur-

rent, as set up by the armature, must necessarily be
wavy, still it must be borne in mind that the field mag-
net coils, the line and the series lamp magnets have, to-

gether, a considerable inductance, the effect of which is

to smooth out the minor fluctuations, so that the current

becomes fairly uniform. A slight tremor in the current,

with differential magnet lamps, is an assistance in pre-

FIG. I. RECENT PROGRESS IN ARC LIGHTING

venting tardy feeling. In the pure shunt type of lamp,

this is of less effect on the feed.

It has been thought by many that arc lamps are inter-

changeable (if made or adjusted for the same current)

from the circuitof one type of series arc dynamo to that

of another, without difficulty, In a general way this is

true, but not by any means necessarily true. Thus, an

arc machine may easily have that proportioning which
enables it to run a circuit of differential lamps at a cer-

tain current strength and be wrong in proportioning for

pure shunt feeding lamps, such as the Thomson-Rice
M. & K. The latter require a more rapid droop in the

curve called the "characteristic" of the dynamo, than

the differentials. Also, it may happen that a dynamo
which will take acertain load of differential lamps at a

certain strength of line current, can only work with sat-

isfaction on pure shunt lamps with a 10 per cent, to 20

per cent, increase of line current, and fewer lamps in

series. In this case the differentials secure a stablecur-

rent when working on a part of the characteristic curve

back of that where the heavy droop occurs, D Fig. 2,

while the shunt lamps are only given stable current at S.

Instability or quick rise and fall with flashing and possi-

ble intermittent extinguishment otherwise result.

On the other hand, any circuit of pure shunt feed

lamps will take differentials adjusted for the same cur-

rent without difficulty. But in such case, if the current

fluctuates in value and there be but few differential lamps

on the circuit, with a largp proportion of the shunt-feed-

ing type, the differentials are the ones to suffer and not

the others. The former are sensitive to current varia-

tions, the latter indifferent thereto.

There is neither time nor space to devote to the de-

tails of arc-lamp mechanism for constant current cir-

cuits, though much might be said in regard to the pro-

portions that should be given to the parts, the character
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of pull to be secured in the magnets controlling the

lamp, the securing in clutch lamps of a slow or "sneak"

feed (as it is sometimes expressively, if not elegantly,

termed) for the carbons, the cut-out switch, etc., in both

differential and shunt-magnet control mechanism. There
are two points, however, which may be touched upon
in this connection, as tending to secure the best results.

First, the variation of pull for a given variation of cur-

rent in the magnets controlling the lamp should be as

great as possible. Second, there should be as little as

possible variation in the force required to feed or re-

cover from feeding. The force required to be imparted

to the mechanism to release the clutch, detent orescape-

ment should be as little as possible, and but a very small

fraction of the total magnetic force in a differential or

shunt-feeding system. Otherwise, the lamp will not be

a sensitive feeder. Lamps are frequently found which
form their arcs well enough, but hang up or delay at the

feeding point, the action of feeding being preceded by

quite a rise of potential between the carbons at the arc.

This is owing to too much force being required to un-
clutch or release the mechanism. A good lamp should
feed on a variation of three to five volts, and. with cer-

tain constructions, a feeding action within one-half to

three-quarters of a'volt variation for a 45 volt arc can be
readily attained.

Passing now to the consideration of the use of pulsat-
ing currents in arc lighting, it may be said that at pres-
ent little or nothing has been done commercially in the
United States in the use of such currents. The subject

becomes one of importance in connection with what are
known as rectifiers. These are machines that take an
alternating current and commute the waves, or rectify

them, so that the flow of current is in the same direction

always, though rising from zero to a maximum for every
alternation in an alternating current. The more or less

near approach to continuity of current will depend upon
the shape of the wave rectified. A
rectangular wave, properly rectified,

would, as in Fig. 3, give a true con-
tinuous current. Other forms of

wave give less continuity, depend-
ing on the sharpness of the indi-

vidual wave peaks, c, d, Fig. 4. The
character of arc produced by the

rectified current resembles closely

-

that of the continuous-current arc,

in that the crater in the positive

carbon is present, and the negative

tends to point itself. There is,

however, a strong note or sound
evolved from the arc, depending for

its pitch upon the periodicity or frequency of the alter-

nating current. The inductional effects of the pulsating

currents in lines upon neighboring lines will, of course,

resemble those of alternating currents, though less musi-

cal than the latter when a sound results, as in a telephone.

In order to make it easy to commute or rectify such a high

potential of alternating current as would be needed to

feed, say, a series of 40 to 50 arc lamps with pulsating

current, certain conditions are very desirable. One of

these is that the current to be rectified should be of con-

stant value, though alternating. The writer showed,

nearly 10 years ago, how a constant current transformer

could be made, using primary current at constant poten-

tial to obtain secondary constant current. One of the

ways was to so mount a secondary coil, with relation

to its primary, that repulsion might be exerted between
them and so move one away from the other when a

tendency to increase of current in the secondary took

place. This method was found to be highly efficient, and
was embodied in a number of forms of apparatus, some
of which were employed to feed constant current to arc

lamps in series. In this case lamps may be cut out and
the secondary coil even short-circuited, while the cur-

rent in it remains practically constant.

When such a current is rectified the same characters

are preserved, and the regulation is all that could be de-

sired for all loads within the capacity of the apparatus.

The efficiency of transformation is also quite high, and
the apparatus is not of excessive size for a given output.

A simple commutator revolved by a properly constructed

synchronous motor, with its arc-machine brushes and
air-blast, complete the machine. By the use of the air-

blast a single commutator, as in the Thomson-Houston
arc machines, serves to rectify a single alternating cur-

rent wave of sufficient potential for up to 50 or more
lights in a series. Without the air-blast flashing would
be likely to be serious at ig to 20 lamps in a series.

The above relates to the rectification of a single-phase

current. When, however, two-phase or three-phase

currents are to be rectified, there will be at least two
or three constant-current transformers, one for each

phase, and the secondary current may be combined
through commutators resembling those of the Brush arc

dynamo for the two-phase, and the Thomson-Houston
for the three-phase. In such cases the resulting recti-

fied current is much more nearly a steady or smooth
current, and not so much of a pulsating character. This

is, of course, owing to the relation of the phases being

such as to cover each other's zeros or to overlap. Under
proper working conditions there should be a certain

field for the use of rectifiers in the United States, as

well as in England, where Ferranti has for some time

past had some of them in use. It is difficult to adapt a

rectifier to periodicities of as high as 125 per second, but

with 60 periods the problem is comparatively easy. The
use of rectifiers has the one great advantage of permit-

ting the generation of current in a station to be by
means of large direct-connected dynamos, a portion of

the output of which is used in the ordinary way to feed

lights, etc., through the usual constant potential trans-

formers, while another portion, feeding rectifiers, sup-

plies the arc lamps of the system instead of special arc

dynamos; while, if needed, the whole capacity of the

generator may be utilized for one or other kind of load,

as desired.

The arc lamps worked by rectifiers are like continu-

ous current arcs in giving the downward distribution of

light from the positive crater, a feature of great value

in street lighting. There if also complete regulation

—

such that lights may be cut out ad libitum by shunting,

while the other lights remain unaffected. Furthermore.

the efficiency of the rectifier is high, and may easily be

made over 90 per cent.

Two or more arc lamps are now often connected in a

branch across constant-potential mains or supply lines.

Thus, on no volt circuits, two lamps using about 43 t0

45 volts each, and with a proper choking resistance, may
be found in the branch. On 220 volts there may be four

lamps in a series, and on railway circuits of between 500

and 600 volts nine to eleven lamps may be found con-

nected, with, in each case, a proper resistance. The
inevitable use of a choking resistance in series, with arc
lamps run from constant potential lines, is now pretty
generally understood. Without it the current in the
lamp branch is unstable, owing to the fact that the re-

sistance of an arc is not a definite quantity, but varies
for a definite length of arc in inverse ratio to the current
flowing, or even falls more rapidly than the current in-

creases, or vice versa.
Therefore, the current strength of the arc lamps in

this case is not to be regulated or controlled by adjust-
ments of the lamps alone, but by means of the variation

of the choking resistance in addition. The object in

each case is to set the value of the resistance at such an
amount as will, when the arc lamps are adjusted to feed
at, say, 44 volts, with good cored carbons, give the de-

sired value of current and stability of current. The
quality and character of the carbons used has a decided
effect on the results as to steadiness and uniformity in

constant-potential arc work. Hence, a good cored posi-

tive and solid negative are desirable. The writer has
seen no more perfect result in arc lighting than can be
obtained on constant potentials, with good lamps and
carbons burning open arcs. Much was said, and some
considerable amount written, a few years ago about
lamps in series on constant potential robbing each other,

so that when one was bright the other was dim, and the

reverse. This phenomenon does not occur with properly
constructed lamps, which are sufficiently sensitive

feeders. Lamps for this service, capable of feeding
within one volt variation at the arc, are in use, and the

steadiness and reliability obtainable is all that can be
desired.

In regard to "inclosed arc lamps," it may be said that

they are beginning to be applied in a series of five upon
circuits of 500 volts potential, but the consideration D f

1
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this type of arc will be deferred till later, when the sub-

ject of single lamps on constant potentials is discussed.

The distribution of current for arc lighting at constant

potentials has undoubted advantages, one of which is the

relatively low tension and absence of danger. Another
is the facility of installation along with incandescent

lights, and ease in metering the supply. The loss of

energy in the distribution may, at full load of lines and
moderate distances from the supply station, be, say, 10

per cent, or more, chargeable chiefly to feeder drop, and
about 15 or 20 per cent, in dead resistance in the lamp
branch. We may take, then, 25 percent, as an average

loss in reaching the lamps. This loss, which is much
greater than the percentage of loss on the series system,

is yet largely, if not wholly, made up by the superior

efficiency of the constant potential, low-pressure genera-

tors of large capacity over that of arc machines of rela-

tively smaller output, and by the higher engine efficiency

which may readily be attained in driving large genera-

tors, especially when working with economical loads.

It must not be forgotten, however, that for equally good
results a better and more expensive carbon will be re-

quired for constant potential work than for plain series

arc lighting. These observations relate, of course, to

ordinary arcs with full supply of air reaching the hot

ends of the carbons. The conditions existing with long-

burning lamps or inclosed arcs will be alluded to later.

One serious objection to the arrangement of lamps in

series between constant potential mains, especially those

of 220 to 500 volts, is the inflexibility, or inability, to cut

off some lamps in a branch without substitution of

equivalent resistance, which substitution, of course,

means that the same watts are consumed, whether the

lights burn or not. We lose the advantage of the con-

stant current system, which enables us to shunt lamps
and save power, and also that of the simple multiple arc

or parallel system at constant potentials, in which each

lamp is in its individual branch circuit. Open-circuiting

the branch extinguishes the light and saves power. With
alternating current at constant potential there is greater

flexibility, but, unfortunately, noalternating-current arc

lamp is likely to equal in its effects lamps making use of

continuous currents or undirectional currents.

There are two ways in which alternating currents
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maybe used to work arc lights in series. We may either

take a constant potential system, such as one with main
lines at 1,000 volts, and connect between them a series

of arc lamps at about 30 volts each and about 35 lamps,

or we may transform so as to feed the lamps in series

with a current of constant value, or with a current

which does not vary more than a given per cent., from
light to full load—15 per cent., for example. In the

former arrangement some provision must be made to

allow lamps to be extinguished without breaking the

circuit, and this cannot be done by shunting, unless
equivalent resistances be substituted, for the shunting

of a lamp or lamps in a series would result at once in a

great increase of current in the others and a serious de-

parture from normal working.
By shunting each lamp in the series by a specially con-

structed and carefully proportioned reactive coil, wound
upon a laminated core, the difficulty just pointed out is

obviated with but small sacrifice. The reactance of the

shunting coil is adjusted to give, when two to three am-
peres of current traverse it, a potential between its

terminals just sufficient to work the arc lamp which it

shunts, and the gauge of wire of the coil must be ample
to carry the full current of the line, for, in this case, the

arc lamp is extinguished by simply open-circuiting it,

be the case when a large proportion of lamps were cut
off, would have the effect of loading the system with
inductance to an extent which might interfere with the

proper regulation of potential at the generator. In any
case these systems of working may be set aside as not

having reached any decided commercial importance.
They are mentioned here by way of comparison, as they
present instructive features.

When a transformer is so constructed that there may
be a considerable magnetic leakage, as it is termed, be-

tween the primary and secondary coils, it approximates
what is called a constant current transformer. It will,

if connected by its primary terminals across mains at

constant potentials, give a secondary current which,
even at short circuit, is only a moderate percentage in

excess of that given when the secondary is carrying a

considerable load.

In fact, such a transformer has an analogy, which is

unmistakable, to a direct-current arc machine with a
drooping characteristic, before alluded to. When, how-
ever, the amount of magnetic leakage in (he transformer
is carefully proportioned, or when, as in the rectifier

transformer with repelled movable coils, the leakage is

allowed to adjust itself, a substantially unvarying value
of alternating current is delivered at all loads from

carbons, and the lamps are not liable to chatter at

starting.

Futher consideration of the nature of an alternating

arc in relation to the light-giving effect and to the

mechanism which must be used to control the lamp,
carbons, etc., will be given later.

We may now consider the use of single arc lamps on
the various circuit arrangements adapted to their sup-
ply. With the ordinary constant potential, continuous
current circuits of about no volts, it is manifestly not
desirable to operate a single lamp, taking, say, from 40
to 50 volts, and waste the remainder in resistance; yet,

oftentimes, it is quite undesirable that two lamps in

series be connected to the mains, on account of the

inability to use one or both, and one may be quite

enough. The gap is filled by the "inclosed arc," and,
at the same time, the necessity of frequent trimming, a
disadvantage with the open arc, is obviated. The in-

closed arc lamp, broadly speaking, is an outcome of the

ability to secure very nearly pure carbons, or carbons
containing little or no ash and particularly free from
such metals as iron, the oxides of which are deep black
or brown, which would soon obscure the small globe
around the arc.

The inclosed arc of to-day merits more than a passing
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while leaving the reactance in circuit. It is also neces-
sary that the iron core of the coil shall be at, or near,

magnetic saturation when the arc lamp is burning, so
that its reactance shall not greatly increase when, by ac-

cident, the lamp fails to feed or it is purposely open-cir-
cuited and the coil has to carry the full line current. In
such a series, provided with shunting reactances, the

ordinary series magnet in the lamp, for separating the
carbons to form the arc and regulating the same, is all

that is needed, since the variations of current alone are
sufficient to serve the purpose, no shunt or differential

magnets in the lamp being called for. It will be under-
stood that the apparent energy consumed in the re-

actances is not, in fact, wasted, for the phase relation of

the current is such as to make the current in the coils

approach a wattless current or one with a low power fac-

tor. For example, a coil which shows 2)2 amperes of
current and 30 volis, or approximately 75 watts, may, in

reality not consume more than 10 to 20 watts. Another
way of accomplishing even a better result, but one
which requires that shunt or differential magnets be
used in regulating the feeding of the carbons, is to sub-
stitute by a special switch a proper reactance in place
of the lamp when it is to be cut out, and also to cause
the lamp, on a failure to feed, to cut in as a substitute
for itself this reactance. In such a case the construc-
tion of the reactance may be such as to waste very little

energy, but the existence on a system of a considerable
number of arc lamps and many reactances, which would

short-circuit up to the full load, or highest available

working potential. The transformer then resembles an
arc machine with an instantaneously acting and perfect

regulator, or such a machine with a characteristic curve
which droops vertically. This would mean the preser-

vation of the same current at all potentials. By properly
proportioning an alternating-current dynamo, the same
property of constant current has been given to the ma-
chine.

For arc lamps in series on alternating current, this

constant-current property is perfectly adnpted. But in

this case the regulation of the lamp must be by a shunt
magnet responding to the potential across the arc, and
not to the current passing through it, which is constant.

Of course, the shunting reactances before mentioned
might be used, but these would have no particular

function in this case, since the system of supply per-

mits free shunting of the lamps, and the current is the
same even down to short circuit. Numbers of lamps
were installed several years ago by the Thomson-Hous-
ton company, and worked in the way indicated, the
transformers being of approximate constant potential

property, but the writer does not know to what extent
they are still in use. That the system is not entirely

dead was indicated by a recent demand for additional
transformers of the same type, though for quite a

period none were supplied or asked for. The system
has its merits, like the series arc system with direct

currents. It dees not demand the highest grade of

consideration, on account of the general interest which
has arisen in regard to it among electric light engineers.

The idea of burning an arc in a practically closed and
relatively small glass chamber is quite old. It was
known also that the carbons would burn blunt or nearly

square on the ends, and would require a relatively wider
separation to let the light out; that they could be made
to burn relatively more or less pointed by letting in more
or less air. Early experimenters in this field were met
at the outset by the serious difficulty of obscurations of

the inclosing vessel by deposits generally brownish, and
probably due to oxide of iron, the iron being present in

the graphitic carbon used in forming the carbon sticks.

The writer met this difficulty in 1879, and for many
years after that date there was not to be found such
pure carbons as would give so little deposition as is re-

quired to work an inclosed arc practically.

Curiously enough, as late as about 1890 there was a

revival of the inclosed arc as applied to arc light circuits

in place of the ordinary series arc lamp. The sealing of

the arc, so to speak, was such that about 65 volts were
required to work it. A saving of carbons was effected,

but the number of lights obtainable from an arc dynamo
of any givenxapacity was seriously reduced, as was also

the commercial value of any arc light line whose poten-

tial was limited either bylaw or circumstance. Contrary
to the original expectation of its promoters, the use of

inclosed arcs on series circuits did not progress rapidly

and soon retrograded. Many causes, besides the one of
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reduced capacity of lines, had undoubtedly an effect.

Cheap carbons for open arcs, impure carbons for in-

closed arcs, breakage of inner globes—resulting in rapid

consumption of carbon—obscuration of light, etc., must
have contributed largely to the result.

When it is remembered that, to get the best results

with arc lamps on constant-potential circuits, the use of

rather expensive cored carbons is necessary, the saving

of carbon and frequent trimming becomes a very impor-

tant item and permits the employment of more expensive

carbons, provided they last long enough. The high

voltage demanded by the inclosed arc was soon seen to

be not a disadvantage, but a positive advantage for con-

stant-potential circuits, inasmuch as it permitted the use

in one lamp of a larger fraction of the total—generally

no volts. Hence, instead of keeping down the poten-

tial, it could even be raised from 65 to 75 or to So volts with

advantage. In fact, it may be that the exclusion of oxy-

gen has the effect of enriching the arc flame itself, in

much the same way that a slightly luminous blue flame

of a Bunsen burner becomes far more luminous by cut-

ting off the air. There may, in fact, be free condensed

carbon particles in the outer layers of the arc stream

highly heated and, therefore, strongly luminous. The
flat ends of the carbons tend, also, to cause the hot gases

to be retained under the positive end, thus extending the

heat of the crater and increasing the luminosity. The
result of the almost complete exclusion of oxygen is that

very little combustion takes place and the life of the car-

bon is therefore much extended. The function of the

small glass vessel around the arc is not only to keep out

the air, but, in addition, to act as a diffuser of the light

evolved, and in this sense replace, to a considerable

extent, an opal outer globe of large dimensions, necessa-

rily thick and highly absorptive. The inner globe around

the arc is made thin, to withstand heat without cracking

from sudden changes of temperature, and is generally of

clear glass with a thin coating, either internal or exter-

nal, of an opal or alabaster-like glass, which, by the

materials employed in its composition, gives a large

diffusive effect without undue absorption. The inner

globe is often also given a yellowish color or absorptive

effect for the disagreeable violet rays, of which the long

arc flame is so strong a source.

Owing to the traverse from side to side of the arc be-

tween the square ended carbons, the direction in which

light is emitted from the arc most effectively is under-

going continual and very great changes, so that the in-

tensity of light in any given direction may, in a few

seconds, vary several hundred per cent., and with a per-

fectly clear glass inclosing globe this variation would not

only be quite noticeable, but in many cases intolerable.

The diffusive power of the glass, however, is such, in

the case of the opal coating, that the traveling of the arc

is, in large measure, compensated, and the general effect

is that of a very steady, uniform light. Were it not for

the diffusive power, the color of light, as well as the in-

tensity, would change greatly; as when the arc hap-

pened to be on the side of the carbons away from the

observer, the light would then be in greater proportion

from the puiple or violet arc flame, and less from the

glowing ends of the carbons themselves.

The carbons to be used in an "inclosed arc" should

be of the very highest grade as to purity, not too hard or

dense, as straight as possible, uniform in diameter and

circular in section, and should be obtained of as near a

standard diameter as possible, so as to avoid the neces-

sity for adjusting the caps of the inner globes to the size

of thecarbons. It is necessary that the caps should fit

pretty closely around the carbons to avoid leak and con-

sequent reduction of life. Leaks of air into the inner

globe must be carefully avoided, if any reliance is to be

placed upon a lamp for a given run without recarboning.

During the run the upper part of the inner arc-inclosing

globe is coated slowly with a deposit, nearly white in

color when the carbons are free from iron, and consist-

ing of what little mineral matter has been left in the car-

bons. Fortunately, the hot uprising currents from the

arc deposit considerable of this on the cap above and re-

turn to the arc to be reheated and again circulated at a

little above the level of the arc itself, and, as the lower

carbon consumption gradually causes the arc to descend,

the light of the arc continually reaches portions of the

glass wall which have been but slightly obscured by the

deposits from prior burning. In general, the deposit

which forms on the inner globe can be wiped off or dusted

off at the time of recarboning. Carelessness in this par-

ticular may easily result in a large proportion of the

light of the arc being lost, and, what is perhaps worse,

the radiant heat and light of the arc, being unable toes-

cape, goes to overheat the glass of the inner globe, either

melting or deforming it so as to produce leaks, crack-

ing it directly or burning the deposits into its surface.

After this they can only be removed by such agents as

hydrofluoric acid applied to the surface.

The mechanism of an inclosed arc lamp to be run

singly in branches from no volt circuits is naturally

very simple. Since the lamp regulates entirely by varia-

tions of current on its circuit, a simple series magnet
suffices. No cut-out other than a fuse in the lamp branch

is needed.
The switch is a plain open-circuiting switch. A

choking resistance is mounted on a lamp or elsewhere in

the branch, the drop over which is about thirty volts.

The upper carbon or its holding rod is acted on by a

simple positive clutch. There is required, however,

even in such a lamp, so apparently simple in itself, great

care in proportioning the parts and their relative actions,

to secure the best results. If the constructor fails in any

detail, the behavior of the lamp soon tells the story—the

current is interrupted frequently; the voltage around the

arc varies greatly; the current, as well as the light of the

lamp, varies.

The First Class Graduated from the
Armour Institute of Technology.

The graduation of a class from an institution but re-

cently founded, and of necessity bidding for estimation

in the eyes of a critical public, is a matter

of considerable moment. Institutions, not

unlike individuals, must appear for judg-

ment, and be assigned a verdict more or

less just. However finely and thoroughly

equipped an institution may be, it cannot

secure general favor or approval on such

basis alone; rather will its rank be de-

termined by other factors, such as the value of the re-

search and investigation accomplished, the character

and influence of its faculty, and the character of the

training it has given the men it sends out into active

life.

The graduating exercises of the first class from

Armour Institute of Technology were held in Plymouth

Church, Chicago, Thursday evening, June 17th. The
Armour Institute address was delivered by President

Daniel C. Gilman of Johns Hopkins University. His

subject was "The Remedy for Discontent," The ad-

dress was a masterly one, and an elaboration of an edu

cational article which President Gilman recently con-

tributed to the Cosmopolitan Magazine.

The degree of bachelor of science in engineering was

conferred on 22 graduates. Five of the number gradu-

PROF. WILBUR M. STINE, DIRECTOR ELECTRICAL ENGINEER-
ING DEPARTMENT, ARMOUR INSTITUTE OF

TECHNOLOGY.

ated from the mechanical engineering -course, as fol-

lows:

Thesis, Efficiency Test of a Cross Compound Engine:

F. B. Hall and F. C. Johnson, Chicago; R. V. Perry,

Denver, Col.

Thesis, Test of an Otto Gas Engine: N. M. Loney,
Fort Wayne, Ind.; J. J.

Wheeler, Chicago.

The 17 who graduated from the course in electrical

engineering presented the following theses:

Thesis, Characteristics of a 100 Kilowatt Western
Electric Continuous Current Multipolar Dynamo: P. R.
Chapman, W. F. Sims, B. H. Glover and J. R. Sloan,

Chicago.
Thesis. Characteristics of a 50 Kilowatt C. & C. Bi-

polar Dynamo: R. H. Rice and M. Salamson, Chicago;

F. D. Sheibley, Streator, 111.

Thesis, Characteristics of a 25 Kilowatt Fort Wayne
Alternatiog Current Dynamo: E. S. Church and G.
Mahony. Chicago; B. R. Jamison, Newport, R. I.;

I. S. Prenner, Kovno, Russia.

Thesis, The Design and Installation of a D'Arsonval
Galvanometer: C. E. Freeman, Topeka, Kan.

Thesis, The Carrying Capacity of Wires in Conduits:

E. D. O'Brien and E. Richardson, Chicago.

Thesis, The Investigation of a 1,500 Watt Trans-

former: C. T. Macolmson, Chicago; G. L. Matt, Lan-
caster, O.

Technical education being still in the formative state,

there reasonably exists wide divergence of opinion as to

what should constitute the subject matter of an engi-

neering course of instruction, and its presentation and

correlation as well. By many the merely descriptive

investigation is considered all important, but careful

thought must show that all engineering practice is ulti-

" mately an extension of mathematics, physics and chem-

istry. Especially is this the case in electrical en-

gineering, whose leading characteristic is undoubtedly

mathematical physics. It has been such consideration

which has developed the course from which the present

class graduated. It was this same consideration which
guided the selection of the large equipment in the elec-

trical department of the Institute, which contains much
usually found only in the set physical departments of

older institutions.

Logically, then, the work in electrical engineering

extended over the entire four years of the course. Dur-
ing the first two years the technical and physical aspects

of electricity and magnetism were intimately associated

and carefully co-ordinated. The favorable results ob-

tained are the best justification for such a radical depart-

ure from previous usage. The mathematical portion

of the course has been strongly emphasized, and special

stress has been laid upon the calculus and differential

equations, the course being guided by the applications,

especially in the departments of physics and electricity.

This class has prosecuted probably more laboratory

practice in" electrical measurements in quantity and
variety than has yet been given elsewhere. The leading

features of this work have been the attention devoted to

the investigation and calibration of instruments used

for measuring potential current and power, and the

characteristics of both alternating and direct current

machinery. Insulation testing, the determination of

PROF. TRUMAN P. GAYLORD, ELECTRICAL ENGINEERING
DEPARTMENT, ARMOUR INSTITUTE OF

TECHNOLOGY.

the magnetic properties of iron and steel, photometry,

alternating current measurements and allied subjects

have also received due attention.

The first commencement of a school devoted to the

interests of higher technical education is an event of

moment in the history of Chicago. If the school is true

to the high trust which it has assumed, and wise in its

organization and administration, the generosity of

Philip D. Armour will have much to do towards shap-

ing the industrial position of the city. A group picture

of the first graduating class is herewith reproduced, to-

gether with portraits of Professors Stine and Gaylord

and a representation of the class pin.

The instructors in the department of electrical engi-

neering are the director, Wilbur M. Stine; Truman P.

Gaylord, associate professor; John E. Snow, in charge

of dynamo laboratory; Herbert Gaytes, associate in the

laboratory; Clarence E. Freeman, and William H.
Derby, instructors.

At a special meeting of the City Council of Farming-
ton, Mo., on June 17th, a franchise was granted to

W. E. Bailey and his associates and assigns, to be in-

corporated as the De Lassus and Farmington Railway
& Power company, to build a road from the railway
station De Lassus to Farmington, a distance of three
miles, also a contract to light the city for a term of 10
years with six arc lights and 40 incandescents of 32
candle power, at an annual rental of Si, 400 per year.

The company has purchased the present electric plant,

and proposes to consolidate the two under the above
title. Surveyors will go on the ground at once, and it

is proposed to have the road and lights in operation by
November. Farmington is a town of 3,000 people.
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With the Niagara Falls convention number of the

Western Electrician, dated June 12, 1897, this jour-

nal made a new record for itself both in circulation and

advertising. Of this 100-page number 20, 000 copies

were printed and circulated and the amount of full paid

advertising matter carried was 8,643 square inches.

The remarkable success of this journal, especially in

view of the hard times that have prevailed throughout

the country, is all the more striking because of the fact

that it is only 10 years since the first number was issued.

Its advancement has been rapid and in keeping with

the progress of the great industry it represents and the

splendid field which it occupies. It is a noteworthy fact,

especially in view of existing conditions, that during the

Number of Whole Square Inches
Issue. Advertising Number of of Paid Ad-

Pages. Pages. vertising
Matter.

March 3, 1894. . .

.

40 56 4.145
February 23, 1S95. 52 68 5.593
May 9, 1896 72 88 7.576
June 12, 1S97 So TOO 8,643

This constantly increasing patronage speaks elo-

quently of the influence and merit of this journal and of

the confidence and respect which it commands through-

out the country. It is pleasing recognition of the efforts

that have been made in the interest of the entire fra-

ternity.

The annexation of Hawaii by the United States will

solve the question of the establishment of a Pacific

cable, as il is admitted by friends and opponents alike

that favorable action by the United States Senate upon
the proposed treaty will be followed immediately by a

bill providing for the establishment of telegraphic com-
munication, between Honolulu and Washington. A
cable would under the circumstances be a political and
military necessity, and it is quite probable that this

government would build it at once. Extensions to the

coast of Asia could be made later on, either by the

United States government or by a private company
representing American and Asiatic interests. At any
rate it would seem as if annexation would dispose of the

Canadian-Australian project so far at least as the land-

ing of the cable at Hawaii is concerned.

Two months ago, throwing such influence as it had

with many other expressions of public and private opin-

ion, the Western Electrician appealed to Mayor Har-
rison to rid the city of Chicago of John P. Barrett, who,

as city electrician, had a bad record and a demoralizing

influence. The mayor recognized the justice of the

case made against Barrett and secured the desired resig-

nation. This action put a stop to Barrett's pernicious

activity, and also, it is hoped and believed, gave an

effective quietus to that course of conduct— or miscon-

duct—in the city electrical department which has been

verbally epitomized as Barrettism.

Now the mayor has supplemented his good work by

appointing a new and clean man to take charge of the

department. We congratulate him and we congratulate

the new superintendent. In Mr. Ellicott we believe that

the city has secured an honest and capable servant—an

electrician in fact as well as in name, and a man with the

stamina to uphold the convictions of integrity. Like the

mayor himself, he is a young man, with his public career

all before him. The mayor has madea good beginning

—

most auspicious indeed in this Barrett business-—and we
confidently expect that Mr. Ellicott will do likewise, and

continue the good work.

Chicago has a technical college that reflects credit

upon the city. It has not the advantage of long estab-

lished reputation, which can only be acquired after years

of successful work, but it is laying the foundation for a

career of usefulness, and with the vigor and enthusiasm

of youth it is already commanding recognition in the

engineering world. Last week the Armour Institute of

Technology conferred degrees for the first time, the class

of '97 being the first to complete the course in engineer-

ing, and now the institution may be said to have taken

its place with other schools of this class. But it must

be admitted that while only beginning its work, this in-

stitution in the four years of its existence has made an

excellent reputation and that it has gained a standing in

the engineering world that many older schools have

vainly sought. The work of the Institute, especially in

the electrical department", has been directed by able

minds, and the facilities at command have enabled the

students to engage in much original work that could not

otherwise be followed. In many respects, it is claimed,
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the equipment of the electrical engineering department

is superior to that of any other institution in America.

Cornell and McGill universities surpass in certain special

departments, but in others equally important, it is con-

tended, Armour Institute excels even these renowned
educational centers. Much credit is due to the gentle-

men who have organized and developed the course of

study and laboratory work to be pursued and also to the

founder and patron of the institution, to whose generosity

the city of Chicago and the cause of technical education

owes so much.

A project that may result in further power develop-

ment at Niagara Falls is attracting the attention of

Canadian officials at the present time. On suggestion of

prominent citizens an engineer took levels of the lower

Niagara River along the famous Whirlpool rapids from
the cantilever bridge to the whirlpool, and found that

there is a drop of 46 feet in the river's level between the

two points mentioned. The commissioners of Queen
Victoria Park had their attention called to the power
possibilities presented at this point, and they have also

taken levels which corroborate the original report, the

commissioners' information being that the drop is from 45
to 50 feet. These results were presented to the Board of

Trade of Niagara Falls, Ont., and that body passed a

resolution pointing out the advisability of the town
council making some arrangement with the park
commissioners, ihe controlling body, whereby the town
might be given a franchise for the purpose of developing

the power. At its last session the Ontario Parliament
granted towns in the province authority to engage in the

development of power, and it is believed that under the

privileges thus conferred the town of Niagara Falls,

Ont., may obtain from the park commissioners some
recognition of its claims. Despite the fact of the fall in

the level of the water of the river between the two points

mentioned, the cantilever bridge and the great whirl-

pool, it will require further evidence, based on more
careful examination by engineers, to convince investors

that the development of power at the point could be

made profitable. The spot is at the side of the Whirl-
pool rapids, and the current and rapids are very fierce

for the whole distance between the points. It is proba-

ble that any plan adopted would mar the beauty of the

Canadian river bank, but certainly not more so than

the construction of the Gorge road has the American
bank.

Recognition of telephonic communications is becom-
ing quite common by the best legal authorities of the coun-

try, and, where certain conditions are complied with,

any transaction made in this manner is held to be binding.

Following comparatively recent decisions of the highest

courts in several states, and on principle, the Court of

Appeals of Kansas has just declared that it should not

hesitate to hold that business communications or notices

over the telephone are as binding as if the telegraph or

mails were used. Ordinarily a prima facie case can be

made out notwithstanding there is no proof that the per-

son sending a notice, or relying upon it in the action,

knew that the person receiving and answering the mes-

sage was the identical person for whom it was intended,

provided it be shown that both telephones were con-

nected with the central telephone office, and that the

proper number was called for, connection made, and re-

sponse received upon its being called.

The cases in point clearly show that the use of this

modern means of communication is to be recognized and
welcomed by the courts, as well as by the business inter-

ests of the country, but the doctrine of these cases can-

not be applied in any general way. The facts of each

case must be considered. Thus, the court further holds

in one of the decisions under consideration, that, while

a witness may ordinarily testify to a conversation had

by him through a telephone with a person, though he is

not able to identify the voice of the person responding,

yet, where it is sought to charge an indorser of a promis-

sory note with liability by a notice of dishonor thus com-
municated, it must clearly appear that the person re-

sponding was the indorser himself: and where the only

evidence of the giving of such notice was the testimony

of a witness that he called up the office of the indorser,

and did not know positively that it was the indbrser or

his bookkeeper, or either of tnem, who responded, it was

not error to sustain a demurrer to this testimony, as

furnishing no evidence that notice of dishonor was given.

This is one of the cases that illustrate the special con-

ditions that must be considered.
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Railway Telegraph Superintendents.
The Association of Railway Telegraph Superintend-

ents held its sixteenth annual convention at Niagara

Falls on Wednesday and Thursday, June 16th and 17th.

In the absence of President George M. Dugan of Chi-

cago, Vice-president J. W. Lattig of the -Lehigh Valley,

of South Bethlehem, Pa., presided. The papers on the

programme were: "Relays and Their Resistance," by

Thomas D. Lockwood of the American Bell Telephone

company of Boston, Mass.; "The Apprenticeship Sys-

tem," by George C. Kinsman of the Wabash system of

Decatur, 111.; "Railroad Telegrams/' by C. Selden of

the B. & O. of Baltimore, Md ; "The Telegraph," by

A. R- Swift of C. R. I. & P. of Chicago; "The Delivery

of Commercial Telegrams at Railroad Stations," by L. H.

Korty of the Union Pacific of Omaha, Neb.

Mr. Korty was unable to be present, but his paper

had been forwarded to the secretary, who read it.

Much of what Mr. Korty wrote is of public interest, and

especially the following pointed statement about the de-

livery of messages to passengers on trains:

Many telegrams are received at stations addressed to

passengers on trains. These must necessarily be given

to the train conductor to find the person. The con-
ductor may be unable to give it personal attention, and
he, therefore, turns it over to the brakeman to find the

owner, but "Brakesy," in his anxiety to resume his seat

with the woman passenger whom he is entertaining, does
not make a thorough search through the train, puts

the message in his pocket and the matter is forgotten

until the usual claim for damages on account of non-
delivery is received. Investigation proves but one
thing, namely, that the message was received at the sta-

tion, but nothing further is on record. The operator
claims he turned it over to the conductor of the train,

but has nothing to show for it, as he failed to take his

receipt. The conductor disclaims all knowledge of it.

Asked why he does not take receipts for commercial
messages delivered, the agent in this case may reply that

he does take receipts from everybody except conductors,

who usually decline to receipt and be responsible for

telegrams for parties on trains. Under these conditions

there is no certainty that a message will ever reach the

owner, or, in case of failure to find him, that the send-

ing office will be notified of non-delivery.

Most of the irregularities in delivery service exist at

the small offices where there is no messenger and not

sufficient business to justify the employment of one, the

agent performing all the duties of the station, including

delivery of telegrams; and, as station employes too often

look upon the commercial telegraph business as an out-

side matter, imposing upon them duties for which they
receive no compensation, this branch of the service is

most likely to suffer and be subject entirely to their per-

sonal convenience; yet the telegrams received ac these

thousands of small railroad offices constitute a consider-

able portion of the whole telegraph business of the coun-

try, and, therefore, justly demand our careful attention

and individual efforts to improve.
Although a railroad company may not share directly in

the telegraph earnings, it is compensated in one way or

another through its arrangements with the telegraph com-
pany, and, aside from the contract obligations properly to

handle the telegraph business at stations, there is a
moral obligation on the part of the railroad company to-

ward communities and patrons who are dependent upon
its employes for this important service. An agent

charged up with the tolls on a message delayed or lost

through his negligence, generally profits by the experi-

ence and is thereafter usually more watchful of this

business; but we should not wait for our employes to

be educated in their duties by this means. The paltry

amount of tolls refunded to the claimant does not en-

tirely appease his feelings and he will always entertain

a lack of confidence in our telegraph service as well as

the service in general at railroad stations.

The new officers of the association are as follows:

President, J.
W. Lattig, of South Bethlehem, Pa.; vice-

president, W. W. Ryder of Chicago, 111.; secretary and

treasurer, P. W. Drew of Milwaukee. Hot Springs,

Ark., was selected as the next meeting place in order to

satisfy members from the far West.

Baseball Pitching Gun.

In a recent baseball game at Princeton, N. J., the

new "baseball pitching gun" was used, the machine

pitching for both clubs. The gun is discharged by the

batsman, who when ready for the ball to be delivered,

steps upon an electrical intercepting plate, connected by

wires with the trigger of the cannon. The speed with

which the ball is thrown is regulated by com-

pressed air and prong-like projectors from the cannon's

mouth impart a rotary motion to the sphere when dis-

charged, producing a curve in any direction according

as the position of the projecting prongs is changed. One

serious defect that will prevent its use in games is the

long time required for reloading. On account of the

frequent delays but three innings could be played. The

pitching gun was moderately successful. Eight strike-

outs, one base on balls, one wild pitch and four safe hits

was the record of the machine.

Proposed Electrical Exposition.

It is proposed to hold a Pan-American electrical exposi-

tion on Cayuga Island, near Niagara Falls, in 1899. Cay-

uga Island is not within the limits of the city of Niagara

Falls, but it is not far distant, and by mentioning it in

connection with the Falls its location is well defined. The
project has been before the public through various an-

nouncements for some little time, but now the pro-

moters of it state that their plans are maturing so that

their permanent organization will be soon formed.

Capt. [. M. Brinker, president of the Niagara Falls &
Lewiston Electric road, is at the head of the scheme, and

he has interested several prominent men, among them

General Superintendent Edgar Van Etten of the New
York Central, who can do much to make the project a

success. It is the idea of the promoters that the expo-

sition shall represent and display the progress made
during the last century, and especially is it designed to

portray the progress made in the electrical field. So far

as possible the power and light used on the grounds

will be furnished by electricity generated in the great

power houses at the Falls, and in every way will the

progress of the century then closing be compared with

the past by apparatus and fixings.

The desirability of Cayuga Island as a location for

such a great exposition as is proposed will be well under-

stood when it is stated that the trains of the New York

Central, the West Shore, the Michigan Central, the Lake
Shore & Michigan Southern, the Lehigh Valley, the

Canadian Pacific, the Wabash, the Erie, the Rome,
Watertown & Ogdensburg and the Grand Trunk rail-

roads pass within 2do feet of the island on their regular

runs. In addition to this the cars of the Buffalo-Niagara

Falls trolley line pass still closer, while, as the island

is located in Niagara River, a safe distance above the

Falls, steamboats from the great lakes can land their

passengers right on the exposition grounds.

Electrical Newspaper Troubles.

On June nth application was made before Judge

Freeman in the Superior Court at Chicago for the ap-

pointment of a receiver for the ElectricalJournal. The
proceedings were instituted by A. W. Stevenson against

the Electrical Journal Publishing company,
J. Allan

Hornsby, J. D. Jones, V. Merriman, J. P. Barrett and

H. H. Hornsby. On June 12th Judge Freeman entered

an order appointing Richard A. Lingane receiver upon

filing bond in the sum of $1,000. A memorandum on

the order contained the information that the proceed-

ing was instituted for the purpose of winding up the af-

fairs of the corporation. The city directory does not

contain the name of A. W. Stevenson, and the only per-

son corresponding to the name of the receiver is R. A.

Lingane, whose occupation is given as clerk in the post-

office.

Under the heading of "Business Troubles" the New
York Sun of June 19th contained the following an-

nouncement:

The W. J. Johnston company, publishers, of 253
Broadway, has applied to the Supreme Court for volun-

tary dissolution of the company, and Justice Beekman
yesterday set September 23d as the date for the order to

show cause. The liabilities are 53,420 and the assets

38,930.

New Central Station Company in St.

Louis.

Preliminary organization of the Imperial Electric

Light, Heat & Power company of St. Louis has been

effected, and eventually, it is said, the company will have

capital stock of a million dollars to do the business in-

dicated in the corporate name. A large plant will be

erected at the corner of Tenth and St. Charles streets

under the engineering supervision of Bryan & Hum-
phrey. The Edison three-wire low-tension system will be

used, it is said, and all wires will be underground. Cur-

rent will be furnished, it is expected, by January 1st, next.

A feature of the business, as proposed, will be the sale

of steam for heating purposes to buildings in the vicinity

of the plant. It is said that the new company proposes

to make an aggressive bid for custom, including that of

the city. The officers are: President, Charles Boett-

cher, who is also president of the National Bank of

Commerce of Denver; treasurer, D. H. Dougan, also of

Denver; secretary and general manager, E. G. Bruck-

man.

Telephone News from the Northwest.
[From the Minneapolis correspondent of the Western Elec-

trician. 1

The Willmar Telephone Exchange has been incorpo-

rated in Willmar, Minn., with $20,000 capital stock. A
local exchange will be put in.

The Standard Telephone & Electric company of Mad-
ison, Wis., has issued a map showing the long-distance

lines in Wisconsin using that company's instrument.

Jesup, la., now has telephone connection with prac-

tically all of Buchanan and Blackhawk counties.

Alderman Kiichli of Minneapolis proposes an ordi-

nance annulling all ordinances relative to telephone

franchises in the city. This is a stab at the Northwest-
ern Telephone Exchange company, which pays no gross

earnings tax under its present franchise. The Mississ-

ippi Valley Telephone company, which is an applicant

for a franchise, declined to have a provision for a gross

earnings tax in its franchise because the Northwestern

does not. Kiichli therefore proposes by annulling all

franchises to make them apply for new ones in which
such a tax will be provided for. It is also believed that

he is hostile to the Northwestern company.

The Mankato, Minn., City Council has declined to

extend the franchise of the North Central Telephone
company for putting in an exhange any longer. The
Blue Earth Valley Telephone company of Winnebago
City, Minn., which has connection with Mankato, will

probably put in an exchange.

Ttfe suit of the Kaufman Construction company
against the Marshall Telephone company of Marshall-

town, Iowa, for $11,000 alleged to be due on a contract

for installing an exchange was decided in favor of the

defendant.

F. P. Crocker, who has been superintendent of the

Wausau Telephone company of Wausau, Wis., has re-

signed.

A telephone line from Dassel, Minn. , to Kingston will

be built at once.

J. D. Hills of Menomonie, Wis , contemplates install-

ing a telephone exchange in Eau Claire, Wis.

The Cedar Rapids & Marion Telephone company will

extend a line to Ely, Western and Shueyville, Ta., at

once.

The Western Electric Telephone company has been

incorporated at Albert Lea, Minn., with $50,000 capital

stock.

The Standard Telephone company has its exchange at

Decorah, la., about completed and the Iowa Telephone

company has just announced a cut in rates to $12 for a

business house and $9 for a residence per year. A four-

party line is $6 per year to each subscriber. The Stand-

ard company's rates are S15 and $10 for business houses

and residences.

The Minneapolis Council, committee has amended the

ordinance for the Western Telephone Construction com-

pany, to prevent it from securing further conduit rights

than are necessary for the telephone exchange.

Charles
J.

Glidden of the Erie Telephone company,

which owns the Northwestern Telephone Exchange com-
pany, was in Minneapolis last week. He offered, in an in-

terview, to expose the books of the company at Lowell,

Mass. , to prove that the company did not make a net in-

come to exceed five per cent., and that its dividends are

about four percent. He invited the appointment of acora-

raittee to come down and go over all the books. He thinks

the independent companies are doomed to a short life.

He was accompanied by Asa C. Russell and Charles E.

Adams, also of Lowell and members of the Erie com-

pany.

W. A. Hopkins and others of Independence, la., pro-

pose a local telephone exchange.

The county board of Dane county, Wis., voted $500

to build a telephone line to the poor farm.

O. I. Newtons' Sons of Sparta, Wis., will put inatele-

phone exchange there.

An extension of time in which bids will be received

for the lighting plant of the city of Eldon, Iowa, has

been decided upon. The bids will be opened on July

6th at 1 p. m.

Curious Effect of an Electrical Storm.
During the storm in Chicago on the evening of June

16th there was a notable electrical disturbance in the

atmosphere, with a remarkable display of lightning.

One effect wa*s to charge the iron structure of the swing-

bridge over the river at Harrison street. This bridge

is electrically connected with the return circuit of an

electric railway line, and this connection seemed to

"short-circuit" the electricity of the air. The Record,

in its account of the storm, states that George Brown, a

driver for Steflel & Santry, 165 West Randolph street,

urged his horse out upon the bridge in spite of the blue

flames that were playing along the iron rods. The ani-
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mal was hardly upon the structure before the electricity-

leaped up through the iron calks of its shoes and it went

down in a heap, stone dead. Brown leaped from his

seat and ran away, and the few pedestrians on the

bridge at the time made all haste to get away. A fire

and police call brought policemen and a chemical engine

to the spot. The police had hard work to keep the

crowd back. The draw was finally swung open and the

circuit broken. During the storm one young man was

struck by lightning and instantly killed. Several others

were injured, and there was considerable damage to

property.

Gartland Regulator for Arc Dynamos.
The following is a description of a new regulator for

constant series arc dynamos, especially adapted to the

large Brush arc machines, Nos. 9, 10 and 11, but which

may be applied to others.

On the Brush arc dynamos the new device is placed

in the same position as the present regulator, which is

now attached to the rheostat, it being only necessary to

drill and tap two three-eighth inch holes into the rheo-

stat case to secure it in position. The regulator consists

of but a few mechanical parts, which are operated by a

single electro-magnet of new design which is connected

14, as shown in the cut. The constantly oscillating arm

jy will then cause the pawl to move the ratchet 12 toward

the right and slightly move the brush rocker the oppo-

site way, and at the same time rotate the gear which

meshes with the rack 16, and this will move the rheo-

stat arm 22, to which the gear 13 and ratchets 14 and 14

are all three secured together by screws, not shown.

The rocking lever 8 is pivoted on a stand or support 9,

which is vertically adjusted as by screw A. On rocking

lever 8 are pins 10 and // which form seats for the pawls

as they slide to and fro. When lever 8 is tilted, the sup-

porting pin departs from pawl, which engages the

ratchet wheel 14. On the other hand, it will be noted

that the supporting pin lifts the opposite acting pawl

further away from its ratchet. Thus it is impossible

for both of the pawls to engage the ratchets at the same

time; 18 is a table cast rigidly to the constantly os-

cillating arm and upon which the pawls are mounted;

21 and 23 pertain to the rheostat. A small belt driven

by the armature shaft of generator runs the pulley wheel

ig, which has a rigid eccentric 24, giving a constantly

oscillating motion to the oscillating arm 17, to which the

pawls are attached; 20 is a rigid shaft, on which

ratchets 14 and 14, gear ij and the rheostat arm 22 are

all secured, revolving together by the operation of the

necting of armature 3 to the opposite side of rocking

lever 8.

The application of this regulator for constant poten-

tial is in the same manner, the spool 1 being wound ac-

cording to the electromotive force required. It may also

be applied to the regulation of alternating current ma-
chines, as well as to separately excited machines gener-

ally, by connecting the rheostat in series with the field

coils of the exciting machine, and in the case of the

alternating machine, preferably connecting the spool 1

in the secondary circuit from a transformer in which
circuit a second rheostat operated by a spool in the pri-

mary circuit of the alternator is also interposed; this

second resistance being so arranged as to give to the

spool / the same amount of current (and hence of

strength) with no volts potential around.it as at 100

volts, thus automatically taking care of the line loss on

primary circuit in exact proportion to the loss, at any
and all variations of load. When used to regulate the

speed of machinery the arm B is connected to any
suitable speed governor, and electric current is supplied

to the spool / from any convenient source.

Chicago Street Railway Properties.
There seems to be considerable doubt among people

ordinarily well informed on street railway matters as to

the exact effect of the Allen bill upon street railway

properties in Chicago. This is probably due to the fact

that the bill was rushed through the Illinois Legislature

in the hurry always attending the closing sessions and
was not held for discussion after amendments had been

introduced. These amendments, it might be added,

changed the character of the measure completely.

The original bill was in substance a mere amendment

in series with the lamp circuit and which throws the

combination in and out of action.

It has- no sparking contacts to become oxidized and
inoperative, no wall controller, no shunt coils or cir-

cuits, and when it is once adjusted to the desired cur-

rent, it is claimed that it will always remain so, making

it unnecessary to interfere with it at any time when
starting or stopping the generator, as it is controlled by

the current generated in the machine. The combined

movements of rheostat and brushes are operated with

much promptness that an increase or decrease of about

one-tenth of an ampere in the circuit will bring the

regulator into action.

Fig. 1 shows the regulator attached and in working

order on one of the large Brush machines, while Fig. 2

shows the general arrangement of the regulator, in

which / is the spool, wound to have a power sufficient

to hold the armature j* balanced in line with the poles

2, acting of course against tension spring 6. In this

condition the armature is maintained midway between

the stops 37 and the rocking lever 8, which is connected

to armature by connecting link 7, is maintained in posi-

tion; this supports the pawls 12 and 13 out of engage-

ment with the ratchet wheels 14 and 14, and the whole

is in a state of equilibrium. If now the current of the

dynamo decreases, from increase of load or otherwise,

the decreased power of the spool will allow the armature^
to be lifted by the tension spring 6, and this will rock the

lever 8 and allow the pawl 12 to engage the rachet wheel

I AND 2. GARTLAND REGULATOR FOR ARC DYNAMOS.

pawls; 23 is a bracket fastened to rheostat supporting

the mechanical parts of the regulator, but broken away to

show parts, while the bracket 26 supports the electro-

magnet.

Balancing screw 4 performs but one duty, and that

is to adjust the armature 3 to a vibrating balance. Of

course this is to be done when the spool is not energized

by current and with tension spring 6 unhooked but all the

other parts in place. After vibration of the armature

is obtained, the wheel 19 is given a few revolutions

by hand to ascertain that neither of the pawls engage t'he

ratchets. Should they engage the ratchets, perhaps

they are adjusted too close. If found to be in their

right position, tension spring 6 is hooked in and ad-

justment is obtained by threading up on nut 2j, which

increases strength of current, while the slackening of

tension will reduce the strength of current, this being

the only adjustment for increasing or decreasing cur-

rent. The limit of motion to each of the ratchet

wheels is obtained by the omission of one of the teeth

on each wheel, the reciprocating pawl traveling between

the increased space thus formed, as at 28. Latch D is

adjusted by screw E, which sets the armature 3 so that

neither of the pawls will engage their ratchets, giving

free command of the brush rocker by band until the re-

quired strength of current is reached, when the latch

automatically releases itself, placing the regulator in

operation. The only change which is necessary to

place the regulator on a left-hand machine is the con-

to the old street railway act which authorized common
councils in cities and town boards where there are no

city governments to grant franchises for a term of 20

years. The Allen bill authorized councils and town

boards to grant franchises for the term of 50 years.

All questions of compensation, fares and of other kinds

were left to be determined by the local authorities in

granting a franchise. It was provided that all street

railway ordinances should be submitted to a popular

vote. In its amended form, however, it was a very dif-

ferent measure, the principal provisions being as fol-

lows:

•The clause providing fora submission of street railway
ordinances to a popular vote in cities is stricken out.

No street grant shall be made without the consent of

a majority of the "frontagers" on the street. This re-

lates only to new grants. Existing grants may be ex-

tended without frontage consents. In case of grants
not based on legal consents individual property owners
may proceed to enjoin the construction of the roads.

At present suits can be brought only by the state's

attorney.

The council shall not have power to reduce fares

below five cents for the next 20 years. A condition
of reduced fares shall not be embodied in any new grant -

nor in the extension of an old grant. After 20 years
the power to reduce fares may be exercised.

The right of consolidation is established, but parallel

and competing lines cannot consolidate.

The use of electricity is legalized. Heretofore doubts
have existed as to the validity of the ordinances author-
izing the change from horse or dummy power to that of
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cable or electricity. This question is settled in the
amended bill.

The provision of the Humphrey bill for carrying par-

cels is omitted. The corporations may use the roads
for the transportation of passengers and mails.

Street railway corporations may contract with each
other for the joint use of tracks, but no corporation
shall have the right to use the tracks of another corpo-
ration without its consent.

All questions of compensation for the use of streets

and public grounds are left, as in the original bill, to be
settled between the cities and the corporations when
franchises are granted or extended.

Burnham-Gethins Company's Battery.

The cut shows a complete cell of the Gethins im-

proved gravity battery, made by the Burnham-Gethins

company of Boston. It is claimed that this battery is

the only form of closed and open-circuit battery

that is successfully used for charging storage bat-

teries for small power, such as for running dental

engines, X-ray apparatus, surgeon's cautery, mouth and

nose lamps, electric pianos and organs, sewing machines,
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Electrical Power in Sacramento Rail-
road Shops.

The recent completion of the long-distance transmis-

sion line between Folsom and Sacramento, Cal., has

placed it within the power of the Southern Pacific Rail-

way company to use motors in its shops at Sacramento,

Cal., with most satisfactory results. In operation the

motors have already shown considerable economy
over that by the original steam plant which they super-

seded. The motors are placed in the shops where steam

engines had previously been used, and the difference be-

tween the results obtained, apart from the mere question

of economy, is marked.

Three motors are used—the first, a direct current

motor placed upon a transfer table used for shifting the

locomotives. The motor is similar in every respect to

those used on the ordinary trolley car, and is driven by

500 volt railway current from the station. • It is so

geared that it operates not only the table, but also drives

a drum carrying a wire cable used to haul the locomo-

tives upon the table. This it does with perfect ease,
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load on the motor. Although it has been in use for

some time it shows no sign of strain.

The two motors last named are of the General Elec-
tric company's three-phase induction type, without
commutator, collecting rings or brushes. They are

driven by 440 volt, three-phase alternating current
from the transformers, which step down the 11,000 volt

current transmitted 24 miles from the generating station

at Folsom. This installation is only one of many made
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PARAGON FANS AT THE CONVENTION.

since the completion of the transmission from Folsom to

Sacramento, which latter city is rapidly becoming de-

pendent on electricity as its exclusive motive power.

BURNHAM-GETHINS COMPANY S BATTERY, 2. ELECTRICAL POWER IN SACRAMENTO RAILROAD SHOPS.
TERIOR OF SPRING SHOP OF SOUTHERN PACIFIC RAILWAY.

phonographs, etc. The company has a large number of

these storage battery outfits now in use, many of them

put in operation five and six years ago. It takes con-

siderable pride in showing a number of fine testimonials

received from customers who have been using the goods

during-the past eight years. The writers of these letters

include prominent surgeons, physicians and dentists,

superintendents of fire-alarm and police telegraph serv-

ice, college professors, weather bureau officials, numer-

ous city electricians and many others who have thor-

oughly tested the Gethins gravity battery and have

never found it wanting in time of need. The manufac-

turers claim not to use any acid, alkali or oil in connec-

tion with their battery; consequently there is no dis-

agreeable odor or fumes, and no harm done should any

of the solution get spilled for any reason. They use

simple blue vitriol, zinc and copper for the elements,

but, owing to the peculiar arrangement, a very high effi-

ciency is said to be secured, together with long life. The
rubber cover prevents evaporation and creeping of

salts, so that the battery remains clean and requires al-

most no attention during its life of from six to 18 months.

Six pounds of bluestone are used at a time. The elec-

tromotive force is i.i volts, and two amperes are given

on short-circuit. At a discharge rate of from 60 to 100

milliamperes the cell is stated to be good for 700 ampere-

hours.

W. W. Burnham of the Burnham-Gethins company
is an experienced hand in the battery business. Mr.

Burnham is a son of the late Col. L. W. Burnham,

and was with the Electric Gas Lighting company of Bos-

ton for 15 years, and was manager for four years of that

time He severed his connection with the old company
last April, associating himself with James L. Gethins,

well known as the inventor of the Gethins battery cell.

The new company devotes itself to the battery business

in all its branches, and its office is at 181 Tremont
street, Boston.

Necedah, Wis., is considering propositions from sev-
eral electric light concerns for putting in a plant.

hauling all sizes of locomotives. Instead of taking the

current from the overhead wire by means of a trolley,

the conductors are laid in an underground conduit and

the contact is made by means of a plow running in this

conduit. Some fears were at first expressed as to the

result in rainy weather, but although

considerable rain has fallen since the

installation of this motor, no difficulty

has been experienced. The transfer

table and motor are shown in Fig. 1.

The motor used to operate the ma-

chinery in the boiler shop as well as in

the tender shop is a 50 horse power

motor driven by a 440 volt current from

the step-down transformers. The ma-

chinery in these shops is peculiar, in

that each machine is provided with a

heavy fly-wheel for carrying it over the

sudden shocks which occur in puncbiog

and shearing and similar work. For

three or four minutes the motor has an

excessive amount of work thrown upon

it in starting the machine from idleness

and until the maximum speed is ac-

quired. The load then drops down to

30 horse power. Such sudden drops as

this a»-e very trying to motors of ordi-

nary construction. With the induction

motor the drop in the load is hardly

noticed.

Fig. 2 shows the interior of the spring shop, driven

by a 10 horse power motor. This motor also has to cope

with sudden heavy loads. In this shop all the springs

—

spiral, elliptical and leaf—used in the construction of

locomotives, etc., are made, and the most difficult piece

of work done is the making of the spiral springs, some

of which come to the machine as a bar of red-hot iron

1 % inches in diameter. This, placed in the machine,

is instantly wrapped around a mandril, and it is such

work as this that throws for a few seconds an enormous

Paragon Fans at the Convention.

The accompanying cut, made from a photograph taken

at the recent National Electric Light association con-

vention at Niagara Falls, shows the general appearance

of the very handsome exhibit of the Paragon fans that

attracted so much attention there. During convention

time this pyramid of fans was kept in full motion and

made such a breeze in the room that it was positively

uncomfortable to remain in front of it any length of

time. One feature of the exhibit that does not appear

in the picture is the highly ornamental appearance of

the fans. This exhibit received the highest possible

compliment through President Samuel Insull of the Chi-

cago Edison company. Mr. Insull purchased on sight

this entire exhibit, and a recent interview in Chicago

with Charles Holmes, purchasing agent of the Chicago

Edison company, reveals that within a few days after

the purchase almost the entire number of fans in the

exhibit had been sold. Incidentally Mr. Holmes stated

that "the fan motor business has never been better, and

ELECTRICAL POWER IN SACRAMENTO RAILROAD SHOPS.
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the Chicago Edison company's Adams street supply store

is disposing of fans in large quantities."

This Looks Like Prosperity.

[From the Chicago Evening Post.']

The current number of the Western Electrician

gives good evidence of the return of prosperous times

to Chicago and the country at large. It contains just

So full pages of advertising and in other respects also is

highly creditable to Chicago.
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An Electrical Engineer on Trusts.

During the examination of talesmen for the trial of

the officials of the American Tobacco company charged

with conspiracy, Joseph H. Choate sought to ascertain

their views upon the subject of combinations of capital

in industrial enterprises and the effect upon the com-

munity. One of the men questioned was Charles E.

Knox, an electrical engineer, who was graduated from

the School of Mines in 1S92. He had not read much

about trusts, but he had a clearly defined opinion on the

subject of combinations of capital. He did not think

that this would interfere with his judgment as a juror,

although Mr. Choate tried to make him admit that it

would. He defined a trust as a "combination of people

in a similar line to reduce expenses and increase prof-

its," whereupon the following examination took place:

Q. Isn't that the object of every combination in trade?

A. Yes
Cj. To make all they can and do all the business they

can? A. I suppose so.

£}. Doesn't the Edison Electric Light company ac-

quire all the patents it can and do all the business it can
to the detriment of other people? A. I suppose so. but
I have no prejudice against the company.
Q. Do you exercise an option in your own business to

labor for whom you please, and do you claim a fair price

for your services? A. Yes.

Q You have a conviction against too great an accu-

mulation of capital by a corporation or an individual?

A. I have.

Q. Have you any conviction how large a share

one person or corporation should be allowed to acquire?

A. No.
Q. Do you think you could remove your prejudice on

the trial? A. Yes.

Q. By what process? A. I should try to be fair.

Q. Do you think you would come out of the trial con-

verted against combinations of capital? A. Hardly.

COMMUNICATIONS.
Duty on Mica.

To the Editor of the Western Electrician:
Reading over the discussion about the tariff on mica

in a late number of the Congressional Record, amaze-
ment at the want of knowledge upon the subject, as a
whole, on the part of our legislators is the feeling that

dominates one who has happened to have a close connec-
tion with both the production and consumption of this

remarkable article.

The general refrain is that mica is too cheap, that if

we could only increase the cost of mica three or even
five-fold the country would be richer, that if we could
stop the importations profitable mines would be opened
up in almost every state in the Union. Is this the truth?

low, to be sure. Any increase in the price of mica is

certain to result in a decreased consumption, and it is to

the interest of everyone in the mica business, whether
he be a miner or importer, that the price of mica be as
low as possible. The increased sales at a low price will

more than offset the small sales with a large profit.

Whatever tax is put upon the mica imported from
other countries will not increase the price of mica mined
in this country. There is already an over-production.
It would increase the price of soft mica imported from
Canada and India, and there would be a stronger ten-

dency than there is now for the electrical manufacturers
to use different substitutes.

The electrical manufacturer has scoured the world
over to find a suitable cheap mica for his purpose, and
the present duty of 20 per cent, is a severe tax upon his

business, and the question of using mica is always be-

OLIN GAS ENGINE.

Olin Gas Engine.

By the cuts are showna plan diagram and side elevation

of the type of engine made by the Olin Gas Engine com-

pany of Buffalo. This engine is said to produce a horse

power hour with from 10 to 15 feet of good gas or a pint

of gasoline. It is simple in construction, and either the

electric spark or hot- tube method may be used for igni-

tion. The four-cycle principle is used in operation.

The governor is located in the large gear and is actuated

by two weights evenly balanced. By its construction

the weights are kept in constant motion upon their

pivots, so that the friction of quiescence or rest is elim-

inated, and as its only function is to indicate whether a

charge is to be taken or missed, the result is a governor

of perfect sensitiveness. The variation of speed by a

From my own experience I am convinced it is not. The
true cause of thsl jw price of mi:a is the fact that the sup-

ply greatly exceeds the demand. And even atibe present

low rate of prices the material is looked upon as a neces-

sary evil, on account of its cost, by every consumer, and
the tendency is to use pieces as small as possible. The
smaller the piece used the greater the labor entailed; so

in all cases an equilibrium has to be struck, which bal-

ances the price of the mica with -the subsequent labor.

If the price is increased smaller sizes will be used, and
vice versa. If the price is reduced large sizes can be
used, and, what is of greater importance, owing to the

over-supply, larger quantities also.

Everyone knows that mica varies greatly in its prop-

erties, especially in hardness and transparency. North
Carolina and Dakota mica and mica from other states

stands at the head in combining these two properties

—

excessive hardness and perfect transparency—and this

mica has nothing to fear from competition with that of

other countries. It will always command a fair price,

and, if the consumption is not interfered with, the min-

fore him. If from any cause the price is greatly in-

creased a great blow will be struck at the mica business,

and the miner, whether he be in Dakota or India, will

equally suffer. It will not only be the miner, however,
but the electrical manufacturer also. There is no busi-

ness in the country which has brighter prospects of

sending its product abroad than that of the electrical

manufacturer.
Only the other day one of them secured contracts in

England and Australia entailing an outlay of over one
million dollars. In fact they are now looking forward
to their export business as their chief outlet, and any
tax upon them, when competing with England or Ger-
many (and the one on mica is about the only one),

might result in a loss of foreign business to the amount
of millions of dollars. Mica, by the by, has played no
unimportant part in securing these contracts. Owing
to its large use American insulation stands very high
abroad. This debate about mica in Congress shows a

general pressure put upon the various representatives
for a higher duty on mica. This pressure has come
from those who own a bit of land with mica upon it.

They are not in a position to know if a duty would help
them or not. I most emphatically say that it would not.

The remedy is a greater demand, not a higher price.

I may be like one crying aloud in the wilderness, but
for the benefit of the miners, the thousands of men and
women who are employed in working the mica after it

has been mined and for the mica business generally, I

trust these few words will have a hearing.
Chas. W. Jefferson,

Manager Mica Insulator Company.
New York, June 18, 1897.

OLIN GAS ENGINE.

constant throwing off and on of a full load cannot be

detected, it is said, except by the most delicate instru-

ments. The speed may be regulated while the engine

is in motion. The manufacturer states that one man
can readily start a 25 or 30 horse power engine, and

that with larger sizes self-starters are furnished. First-

class material and workmanship and the development

of the rated horse power are guaranteed.

It is said that the Consolidated railroad people are so
well pleased with the electric service between Hartford
and New Britain, recently installed, that the third rail

will probably be extended to Bristol, a few miles fur-

ther away from the capital of Connecticut, before many
months, although immediate steps to that end are not
looked for.

ing industry in the states concerned will be in a healthy
condition. The consumers of this quality of mica are
the stove manufacturers, the makers of lamp chimneys,
shades, etc., and, to a limited extent, the electrical

manufacturers. Although the electrical manufacturers
use this kind of mica where its qualities are required,
the bulk of their supply happens to come both from
Canada and India. Both countries possess mica of ex-
ceeding softness, the quality which is absolutely neces-
sary for them, and Canada with its high-priced labor
successfully competes with India, and so would this

country if it only had the proper quality. This soft

mica has not been discovered in this country, and the
electrical manufacturers must have it at any price, and
no electrical engineer in his senses would think of using
a hard mica where a soft one was essential. He would
rather use a substitute, such as paper or fiber, which
may be said to rank as the next best practical insulator.

Paper at three cents, mica at 19 cents—a pretty bedfel-

The Enclosed Arc Lamp.
To the Editor of the Western Electrician:
In the paper on "Recent Progress in Arc Lighting."

read on June 9th by Prof. Elihu Thomson at the
Niagara Falls convention of the National Electric Light
association, much space is naturally devoted to the dis-

cussion of the enclosed arc lamp. Professor Thomson
remarks that "the enclosed arc lamp, broadly speaking,
is an outcome of the ability to secure very nearly pure
carbons." He also claims to have made some experi-

ments in this field in 1S79, and adds that ' 'for many years
after that date (1S79) there were not to be found such
pure carbons as would give so little deposition as is re-

quired to work an enclosed arc practically."

I am much surprised that one so well posted in the

state of the art as Professor Thomson should ascribe
the success of the enclosed arc to the "ability to secure
very nearly pure carbons." As pointed out in ray re-

cent paper read before the International Electrical

Society at Paris, in January of this year, the history of

the development of the enclosed arc is the record of a
succession of failures up to 1S94, when, as a result of my
work, the first successful enclosed arc lamps were put on
the market. The commercial enclosed arc lamp is only
three years old. Of the thirty odd thousand enclosed
arcs now in successful operation in this country, nine-
tenths have been installed within the last two years.

Was this phenomenal growth due to the discovery of a
pure carbon? Inasmuch as practically the same grade
of enclosed arc carbon as is now extensively used was to

be found in the open market at least five years before
the advent of the successful enclosed arc lamp, the sud-
den rise must have been due to another cause.
As Prof. Thomson has remarked, and as pointed out

by me in my Paris paper, "the idea of burning an arc
in a practically closed and relatively small glass chamber
is quite old." But the idea of operating a high potential
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arc within an inclosure and maintaining the arc with a
small expenditure of current is, however, new. Although
years before I had used very nearly pure carbons in my
investigations with enclosed arcs, still the experiments
resulted in failure after failure until the idea of the high-
potential arc was evolved by me. This method of opera-
tion, an acconnt of which was first given to the National
Electric Light association at the Washington, D. C,
convention in February, 1894, involves an essential
principle of all practical enclosed arcs and marked the
beginning of thecommercial enclosed arc lamp industry.
Asa contribution to the history of the art, Prof. Thom-

son's reference to his unsuccessful experiments in this

line is interesting, as is all that comes from his pen; but
it is quite clear that the successful introduction of the
enclosed arc system was not due to his efforts.

New York, June 14, 1S97. L. B. Marks.

Electrical Equipment of the Alley "L."
Workmen are now engaged in tearing down the exist-

ing coaling station and sheds on the site of the future

power house, at Fortieth and State streets, of the South

Side Elevated Railroad company of Chicago. Six of

the company's passenger coaches have been shipped to

Schenectady to be equipped with General Electric

motors and the Sprague system of motor control, under

the supervision of Frank
J. Sprague, who is now on his

way home from Europe. These cars will constitute a

six-car train, with motors under each car, which will be

exhaustively tested to determine the practicability of

Mr. Sprague's idea that the cars can be independent

irotor units and still opsrated by one motorman on any
car when coupled into a train. On the result of this test

will hinge the application of Mr. Sprague's system to

the train-operation of the road.

Another innovation proposed for this road is the use of

open cars. A car of this description, said to be the first

open coach ever built for service on an elevated road, is

now being constructed for the Alley "L" at the Pull-

man shops. Though the car will not be "open" to the

same extent that the summer cars used on the surface

lines are, it will be very much different from the closed

coaches now operated by the "L" roads. It will be

built on a plan which will permit it to be closed up in

winter. The idea which led to a determination to give

the open car a trial on the Alley "L" was altogether the

result of an accident, says the Chicago Chronicle.

Some time ago a fire in the Alley "L" yards at Fortieth

street damaged a coach so badly as to necessitate its

being sent to Pullman for new upper works. A Pullman
company official, speaking to President Leslie Carter of

the South Side company, said: "By the way, let me
make that burned coach over into an open car of some
design. It may make a hit and show a way to popular-

ize summer patronage of elevated roads." Mr. Carter

gave his consent. The practicability of open elevated

cars can be tested as well with one car as with 20, and

if this one carries much more than its share of passen-

gers it is altogether likely that nextseason will find more
than one open car operating on the Chicago "L" roads.

Banquet of the Y. M. C. A. Electrical
Club.

On Friday evening, June iSth, a pleasant dinner was

enjoyed by the members of the electrical club organized

a short time ago by the electrical classes of the Young
Men's Christian association. The club now has a mem-
bership of nearly forty young men interested in theelec-

trical business, and since its organization has conducted

a series of interesting and instructive meetings. Prac-

tical talks on "The Telephone," "Storage Batteries,"

"How to Get a Start in the Electrical Business," and

"Experiences Abroad" have been given by club mem-
bers and others, and excursions have been taken to the

plants of the Chicago Edison company, the Chicago Tel-

phone company, the Board of Trade and the Auditorium

Hotel. Saturday afternoon visits to some of the large

power houses about the city and other points of interest

are being planned for the summer.
Following the banquet of last week toasts were re-

sponded to upon "An Electrifier," "Bugs," "Pounding
Brass," "The College Man," "The Practical Man,"
"Switches," "Our Club" and other subjects, and a thor-

oughly good time was had. One of the features of the

evening was the illustrated menu card designed by one

of the club members.

Preparations are already being made for an extension

of the class work in electrical subjects for next season,

and with the help of the club the Young Men's Christian

association, with its home-like clubrooms, promises to

become a center of interest for young men connected

with practical electrical subjects.
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A Circus Horse Electrically Illumined.
An English paoer describes the electrical equestrienne

performance of Mdlle. Rosina. This lady appears in
the ring, which is otherwise in darkness, with both her-
self and her horse outlined with miniature electric
lamps, which give sufficient light to enable her to go
through her performance of juggling, etc. There are
35 lamps on the horse and lady, each of 12 volts. There
are six cells, each giving about two to 2.25 volts, carried
in the saddle of the horse, and each cell measures 1=4
inches by 4 inches by 9 inches high, and weighs six
pounds six ounces, so that the extra weight carried by
the horse is only a little over 3S pounds. Mr. Sharman,
the performer's husband, had some difficulty in getting
anybody in England to undertake to supply the cells to
weigh under 40 pounds and at the same time to give
sufficient output to keep the lamps brilliant during the
turn. However, eventually Mr. Ellison undertook the
job, and after six months' use the cells appear to be
still in perfectly good condition. Mr. Sharman carries
about with him a seven ampere, 20 volt dynamo and a
small gas engine, for charging the cells, so that he is al-
ways independent of any outside supply for his current.

Electricity in France.
At the last general meeting of the Syndicat Profes-

sionel des Industries Electriques, the president, M. F.
Meyer, quoted some interesting statistics as to the prog-
ress of the electrical industry in France. At the end of
rSg6 there were 42S central stations in the provinces in
France, with an aggregate plant capacity of 51,300 horse
power, while in Paris the figure was 25,000 horse power,
making a total of 150,000 horse power if private and
isolated plants be also reckoned in. There are 19 towns
with electric railways, with a total track mileage of
nearly 200 miles, representing, some 10,000 to 12,000
horse power. Statistics of the Ministry of Commerce
had shown that during 1895 533 tons of electrical ma-
chines had been exported in a finished state and 178 of
machine parts. The imports were, however, 745 and
204 tons respectively. In the manufacture of arc lamp
carbons and incandescent lamps the balance was on the
other side; 39^ tons of carbons had been imported,
against 282 tons exported, and there were 20,500 incan-
descent lamps imported, while 35,000 were exported.

CORRESPONDENCE.

New York Notes.
New York, June 19.—A new thing in trolley outings

is the "century run " Au excursion of this character

was given by Manager McAdoo of the Paterson (N.' J.)

Railway company and Vice-president David Young of

the Consolidated Traction company a few days ago in

one of the Paterson company's new cars, over a portion

of the lines controlled by the consolidation. The party

left Paterson shortly after 10 a. m., and proceeded to

Passaic, where more guests' were taken on. Thence
the car sped through a beautiful stretch of country to

Newark. There a transfer to the Orange lines was
made, and at the Essex club in West Orange dinner was
served. Quick time was made back to Newark, and
thence a run was made to Elizabeth. After returning

to Newark the party was taken to Jersey City over the

turnpike route. From Jersey City the trip continued to

Bergen Point. A clambake supper was served at the

Point, and about 8:30 o'clock the car started for Jersey

City. At Jersey City Junction the car was switched to the

Plank Road line for Newark. It was 11 o'clock when
Paterson was reached.

The development of practical electrical science will

be illustrated in the next American Institute fair by

exhibits. The old American Institute, now in its

seventieth year, is aggressive in its announcement of a

long show at Madison Square Garden, to run from Sep-

tember 20 to November 4, 1S97. The American Insti-

tute rooms are at ur-115 West Thirty-eighth street, but

the general superintendent, until the fair's close, will

maintain an office at Madison Square Garden. It was

the American Institute which in one of its fairs first

demonstrated to the doubting world the practicability of

Morse's electric telegraph and other lesser but import-

ant electrical inventions. The managers of the 1S97

fair would be pleased to see the electrical section made,

if possible, the most important of all the fair's depart-

ments, appreciating as they do the importance of applied

electricity. The electrical section will include tele-

graphs, telephones and their construction, signals and

alarms, electrical medical and surgical apparatus

and instruments, motors, electric lighting devices,

and models of or apparatus and instruments used

in electrical processes. All inquiries for information

regarding exhibits should be addressed to Alfred Chas-

seaud, general superintendent of the fair, at Madison

Square Garden, New York city.

General Manager David Young of the Consolidatad

Traction company says that the company has under

consideration a plan for establishing a pleasure park on
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a large scale in Hudson county, N. J., similar to the
People's Traction company's park in Philadelphia. The
project is to purchase a tract of about 30 or 40 acres
either in Bayonneor on the northern end of the county,
and establish a place of amusement which will be ac-
cessible to the public all the year round. The plan is

to have a bicycle track, toboggan slides, skating lake,

merry-go-rounds, and facilities for all kinds of innocent
- amusement.

The rival electric railway companies on Staten Island
have been clashing again, aud there has been wire-cut-
ting, car collisions, arrests and counter-arrests. The
trouble relates to the common use of about 2,000 feet of

track in West Brighton, and appears to be still unset-
tle|3- M. S.

From Old Virginia.

Richmond, June 19—The Pujaski Town Council
has granted a franchise to the Pulaski Electric com-
pany. The franchise gives exclusive con trol for 25 years
and provides for 17 arc lights of 2,000 candle power, five

to be furnished free and 12 to be furnished at a cost of

$72 each per annum for 10 years or more. A telephone
franchise has also been granted to Langham & Hull.
Both of these corporations are to be ready to accommo-
date the public within six months from July rst.

The Richmond Common Council has set July Sth for

the consideration of the ordinance to grant the telephone
franchise to the American Telegraph & Telephone com-
pany of Virginia, to do b )th a local and long-distance
telephone business in the city of Richmond. This or-

dinance did not pass the committee without a hard fight

and it is probable that the Council will also deliberate

over the matter as fully as the importance of the subject

demands.

The Portsmouth Street Railroad company having made
a satisfactory contract with the city, work will be com-
menced very soon. The company claims that it has
plenty of money with which to complete the road.

The street railway company at Norfolk expects to go
before the supervisors and ask the right of way through
Brighton and Prentis place, and if this is secured Nor-
folk will soon have two fine electric roads.

E. C. Hillyer, president of the Peninsula Electric

L ;ght & Power company, has announced that the com-
pany has started up the day current for the summer for

its patrons who use fans and motive power.

At Alexandria two policemen have had to be detailed

to ride on all electric trains passing up and down King
street to keep boys from "catching on."

The Bell Telephone company is now stringing wires

at Salem, and expects to have the exchange there in

operation very shortly.

At a meeting of the Harrisonburg Electric Light com-
pany the usual semiannual dividend of three per cent,

was declared.

The new ordinance requiring the telephone and tele-

graph companies to put their wires underground is now
in force, and some interesting complications are looked

for. Y. P.

Buffalo and Niagara Falls.

Niagara Falls, N. Y., June r9.—The management
of the Buffalo & Niagara Falls electric railroad is giving

the subject of shortening the time of the round trip from
Buffalo to the Falls considerable attention and study.

Commencing June 14th a change in the route was made
whereby 7!-2 minutes were saved in running each way,

or r5 minutes in the round trip. Other changes are in

contemplation whereby a still further saving of an ad-

ditional 15 minntes will be effected. "We are doing

well now, but we are going to do better," said President

Ely.

The Buffalo aldermen have granted the Cataract

Power & Conduit company an extension of six months'

time in which to supply 10,000 horse power to consumers

in the city of Buffalo, which under the franchise the

company should have been prepared to do by June 1st.

The triumphal progress of Niagara power still con-

tinues. The latest contract announced is one under
which the Cataract Power & Conduit company of Buf-

falo will furnish 1,250 electrical horse power generated

at Niagara Falls for the operation of the Great Northern

elevator, the immense new grain-handling plant which

is being built by President Hill of the Great Northern

Railway company and the Great Northern Steamship

company in Buffalo. This elevator is to be one of the

largest in the world, and power from the big dynamos

at the Falls, 25 miles away, will operate it. The con-

duit system will be extended to the elevator.

The Niagara Falls Power company has awarded all
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the contracts necessary for the completion of the exten-

sion of the deep wheelpit and power house extensions.

As has been announced, the wheelpit is being extended

by E. D. Smith & Co. of Philadelphia, the new 5, 000 horse

power generators are being built by the Westinghouse

Electric & Manufacturing company of Pittsburg, Pa.,

and the 5,000 horse power turbines will be built by the

I. P. Morris company of Philadelphia. One of the

latest contracts awarded was that for the structural

steel, which was placed with the New Jersey Steel &
Iron company. Still later the contract for the masonry

was awarded to R. D. Young of Niagara Falls, and the

contract for the carpenter work to Braas Brothers of

Niagara Falls. When completed the capacity of the

station will be no less than 50,000 horse power. The

tunnel of the Niagara Falls Power company will still

have sufficient capacity to discharge the water from a

duplicate plant, and the company also has the right to

construct another tunnel of equal capacity, while on the

Canadian side of the river franchises are held for the de-

velopment of 250,000 horse power, and yet there is to be

added to this the thousands of horse power being devel-

oped by the Niagara Falls Hydraulic Power & Manu-

facturing company.

The Flushing Gas & Electric Light company of Flush-

ing, N. Y., has been incorporated with a capital stock

of £300,000. The directors are Charles Whitehead,

Fred J. Witt and B. Franklin De Frece of New York.

On Friday. June nth, Governor Black, ex-Senator

David B. Hill of New York and a distinguished party

from Rochester visited the central station of the Niagara

Falls Power company at Niagara Falls.

D. N. Long of Niagara Falls has thrown quite a bomb
into the gas circles in Buffalo by offering to supply

acetylene gas for lighting the various county buildings

at 50 cents per r,ooo cubic feet used. This offer was

made to the supervisors' committee on the purchase of

supplies, and is being considered by them. They were

about to recommend a five years' contract with the

Qieen City Gas company at So cents per 1,000 feet. As

acetylene gas gives a much brighter light than coal gas,

Mr. Long's offer is considered much better than 50 cents

per 1,000 for coal gas. Mr. Long has invented a gener-

ator for acetylene gas which he has installed in several

places. O. E. D.

Northwestern Notations.

Minneapolis, June 19.—The Board of Fire Inspectors

has appointed F. D. Varnum assistant electrical wire

inspector in St. Paul, but he will not commence work

until July 1st.

The Supreme Court has held the Western Union Tel-

egraph company and Dr. H. A. Lathrop of Marshfield,

Wis., to be guilty of libel in transmitting a message

reading thus: "The people of Wisconsin have demon-

strated you an unscrupulous liar," to Rev. I. G. Mon-

son. It arose out of an election contest in which the

Rev. Mr. Monson opposed the candidate of bis party.

When the candidate was elected. Dr. Lathrop, in the

enthusiasm of the moment, sent the objectionable dis-

patch. The case went up to the Supreme Court on the

overruling of a demurrer, which was sustained, and the

case will be tried on its merits. The only thing to be

determined is the amount cf damages.

A stock company has been organized in Chatfisld,

Minn., with $50,000 capital stock to establish an electric

lighting plant. Joseph Underleak is president.

The city of Antigo, Wis., is in darkness, the electric

lighting coatract having expired, and the council refus-

ing to renew on the old figures. The people want 15

additional arc lights, but the company will not make the

reduced price nor the extensions desired.

F. J. Thrun has made a proposition to put in an elec-

tric light plant at Eagle River, Wis., if the waterworks

plant is leased to him and he is paid $2,Soo per year for

operating the water works and furnishing electric light.

As this is less than the waterworks plant is costing

alone, it is probable that the proposition will be ac-

cepted.

. The Chippewa Valley Electric Railway company of

Eau Claire, Wis., is having routes for an extension to

Chippswa Falls examined. No dehnite decision has

been made in the matter.

The La Crosse Edison Light company, the La Crosse

Brush Electric Light & Power company and the La
Crosse Gas Light company of La Crosse, Wis., have

combined in the same office and will be under the joint

management of C. H. Greenwood. The three corpora-

tions will remain distinct and the move is simply for the

purpose of retrenching office expenses.

The Hubbard, MUUng company of IV[a,nteto^ Minn.
(

has been compelled by the shrinkage of values to make

an assignment. This company furnishes power for the

Gas & Electric company, bu'. the assignment will in no

way affect the company.

The village of Fosston, Minn., is taking bids until

July 5th for furnishing an electric light and water

works plant, from plans by C. F. Loweth, civil engineer,

of St. Paul.

The city of Marinette, Wis., has come to terras with

the electric light company, and the streets are lighted

again. The city secures 62 lights at $5 50 for midnight

service instead ot $6.67 for all-night service as hereto-

fore.

The contract for an extension of the street railway

line in Madison, Wis., to Wingra Park has been let to

the Falk Manufacturing company of Milwaukee.

An electric light plant is in prospect for Renville,

Minn.

The city of Faribault, Minn., has contracted with the

Polar Star Electric company for 43 arc lights at $4.25

per month per light for midnight service.

Joseph Hoag of Manchester, Iowa, and William Bauer

of Oneida, Iowa, have purchased a three-fourths inter-

est in the electric light plant at Tampico, Mexico, for

$26,000 in Mexican money.

The St. Paul Council has passed the Bigelow ordi-

nance requiring the street railway company to change

the Selby avenue cable line to an electric from Broad-

way to Merriam Park, and the ordinance is ready for

the mayor's signature.

The sheriff has levied on the plant of the Spencer

Electric Light company at Spencer, la., and will sell

it to satisfy a judgment of $11,000 in favor of the First

National bank of Spencer.

The courthouse and city hall commission of Minne-

apolis has formally accepted the electric elevators put

in the building by the Sprague company. There has

been much criticism of these elevators, and charges

have been made that they were not up to the guarantee

of the company. The board has now notified the com-

pany that the elevators are in every way what they were

promised to be.

At the expiration of the present contract for electric

lights in Minneapolis, the successful contractor for the

next period will be required to provide testing stations

in different parts of the city.

Citizens of Stillwater, Minn., have subscribed funds

to purchase the electric railway and operate it, and their

troubles were thought to be over, when an injunction

was applied for by W. M. Hewitt, to restrain Flint &
Scott, the owners, from disposing of the system. Hewitt

was formerly receiver for the company, and claims an

interest in the profits.

Albert Grapp & Co. have opened an electrical supply

house in Waseca, Minn.

A. D. Ellsworth & Son will probably be granted a

franchise for an electric lighting, power and heating

plant in Cedar Falls, la.

The Chippewa Valley Electric Railway company of

Eau Claire, Wis., has applied to the Council of Chippewa

Falls, Wis , for a franchise, and proposes to construct a

line between the two cities.

C. K. Mead, Manager of the Ft. Wayne Electric cor-

poration at Des Moines, la., has been transferred to

Omaha, Neb., as general manager. His territory will

include several states.

A franchise for the Menomonie Electric Light &
Power company is being considered by the Menomonie,

Wis , Council.

Bids are being taken in St. Paul for an electric light

plant for the city and county building.

The Minneapolis Council committee has ordered the

street railway company to construct a car line to St.

Anthony Park.

The proposed new franchise for the Citizens' Trac-

tion company of Oshkosh, Wis., is alleged to give it the

right to deal in any business of which electricity is the

basic principle, and there has been considerable news-

paper wrangling over it, as to whether it does or not.

The Minneapolis Council has adopted the committee

report ordering the street railway company to extend a

line toward St. Anthony Park as far as the city limits,

which, of course, is the limit of its power. Thomas
Lowry, president of the company, says that the action

of the Council has not made money any easier to get.

Then, too, he anticipates that it would be difficult to get

permission from the St. Paul Council to construct that

part of the proposed line within the limits of that city.

An electric light plant will be installed in. t^e ^ta,te in-

sane hospital a.t Rochester, Minn.

The Boone, la., Council is considering an ordinance

psrmitting the Bjone Electric & Street Railway com-

pany to use electricity as a street railway motive power.

Henry C. Payne, the Milwaukee capitalist, recom-

mends to eastern capitalists to build an interurban elec-

tric line between Neenah and Kaukauna, Wis. It will

involve an expense of $200,000 to $300,000.

The Council of Cedar Falls, la., has granted a fran-

chise for electric lighting to Messrs. Leavitt, Gilkey,

Bartlett and Grundy, and work on the plant is to be be-

gun at once.

James G. Robinson secured the contract to furnish an

engine for the electric light plant in the city and county

hospital in St. Paul for $995; John A. Gorman for wir-

ing the building, for $750, and the Western Electric

company oE Chicago for the dynamo, at $1,105. W. I.

Gray & Co. of Minneapolis were the lowest bidders on

the dynamo, .at $992.

The General Electric company has offered to dispose

of its electric light plant in Des Moines. la., to the city

for $161,000. An expert has examined the plant and

reports its value to be $132,727.

The city of Mt. Pleasant, la., voted to purchase the

electric light plant, thus ending a long struggle with the

company.

The city of Negaunee, Mich. , is to be in darkness

hereafter until the new municipal electric light plant is

ready for operation. The contract was let some time

ago, but injunctions to prevent its construction have

been secured and carried to the Supreme Court. The
latter has just affirmed the decision of the Circuit Court

permitting the Council to put in the plant. Work has

been begun on the plant, and the Ft. Wayne company,

which has the contract, has recently had a strike to con-

tend with, the laborers on the power house demand-

ing Sr.50 per day. The strike was terminated by thecom-

pany acceding to the demands.

The schedule of assets and liabilities of the Standard

Brass & Electric company of St. Paul, assigned, were:

Assets, $2,973; liabilities, $4,007. C.

PERSONAL.
J. S. Crider of the Washington Carbon company

made a brief visit to Chicago last week.

Frank F. Kinney, a well-known electrical engineer of

Omaha, Neb , was in Chicago during the early part of

this week.

H. O. Phillips, treasurer and general manager of the

Phillips Insulating Wire company, Pawtucket, R. I.

visited Chicago last week.

John S. Maurer, who represents the Crouse-Tremaine
Carbon company and the Fostoria Incandescent Lamp
company of Fostoria, Ohio, was in Chicago last week.

H. L. Aldrich, business manager of Marine En-
gineering, was in Chicago last week and received many
congratulations upon the success which has rewarded
his latest effort

Eugene F. Phillips and F. N. Phillips, president and
treasurer of the American Electrical Works of Provi-
dence, R. I., spent a few days in Chicago last week in

company with F. E. Donobue.

Announcement is made that Paul M. Lincoln, elec-

trical superintendent of the Niagara Falls Power com-
pany, is to marry Miss Elizabeth R. Hague of Columbus,
Ohio, on Wednesday, June 30th.

I, R. Edmands of the General Electric company has
gone West to take charge of the installation of the

electrical machinery of the power development at

Minneapolis and St. Paul, Minn.

V. D. Greene, who has occupied the position of super-
intendent of fire alarm of Toledo, Ohio, for several

years, has been appointed local manager of the Central
Union Telephone company at that point.

W. H. Hornsberger of the Vindex Electric company
was in Chicago last week. Mr. Hornsberger has at-

tracted considerable attention by his splendid work in

the development and exploitation of the Vindex trans-

former.

J. Richard Sloan of Chicago has been appointed elec-

trician for the Pullman Palace Car company, with head-
quarters at Jersey City. Mr. Sloan was a member of

the class of '97 of the Armour Institute of Technology,
and was graduated by that institution on June 17th.

The appointment is considered a compliment to the

Armour Institute.

W. Forman Collins of the Western Electrician,
accompanied by his wife, sailed Saturday, June 12th,

from Montreal on the Scotsman of the Dominion line

for Europe. Mr. and Mrs. Collins will make their

headquarters near London. Their numerous friends

earnestly wish them a pleasant trip, and they trust that

Mr. Collins" health will be fully restored.

It is proper and fitting to say that the appointment of

Edward B. Ellicott as superintendent of city telegraphs

is in large measure due to the untiring efforts of John
Valentine and Ernest L- Clark in his behalf. Mr. Elli-

qqtt did not ruake a personal canvass, b^t the gentlemen
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named espoused his cause with enthusiasm, circulated

a petition asking for his appointment, and secured such

a showing of names that the mayor did not hesitate to

make the appointment at the proper time. The list was
a noteworthy one; it represented electrical and other

substantial business interests, and there wasn't a politi-

cian's name on it. Messrs. Valentine and Clark are

entitled to congratulations.

ELECTRIC LIGHTING.
The congressional sundry civil bill provides for an

appropriation of $65,000, to be immedttely avail-

able for an electric light plant for the United States

postoffice building at Washington, D. C; also an appro-

priation of $24,000 for lighting the United States capitol

and grounds.

The consolidation of all the electric light companies
operating south of Thirty-ninth street, with the excep-

tion of the People's will be effected, it is said. The pro-

posed combine takes in the Hyde Park, the Thomson-
Houston Electric Light company, the Chicago Illumin-

ating company, the Hyde Park Electric Light & Power
company and the Englewood Electric. It is said that

S750.000 bonds will be issued to retire maturing securi-

ties, and provide funds for improvements and exten-

sions.

A newspaper dispatch from Marquette, Mich., runs

thus: "'R. A. Wilson, superintendent of the electric

light plant in this city, is said to have discovered a com-
plete model of an electric lighting plant, made by an

inventor named John Ingalls, in 1SS7. By it a light

similar to that of the incandescent bulb is said to be ob-

tained without the use of a filament, the light being

caused by waves of electric energy. This invention is

essentially the same as that developed by Nikola Tesla,

depending on the discbarge of oscillating waves in high

vacua. His 'glow-lamp' system of illumination has

been applied within narrow limits."

ELECTRIC RAILWAYS.
The Baltimore Consolidated Railway company has

been organized by the amalgamation of the Baltimore

Traction company and the City & Suburban company.
The capital stock is §10,000,000, consisting of 400.000

shares, at a par value of $25 a share. The new company
will issue $12,000,000 4^ per cent, gold bonds, $10,500,-

000 of which will be used to retire the divisional mort-

gages as they mature, the remainder going into the

treasury of the company. The mileage of the consoli-

dated company is 1S5 miles.

It is reported from St. Louis that negotiations for the

purchase of three street-car lines, two of which are elec-

tric and the other cable, belonging to the Missouri Rail-

road company, have been closed. Edward Whitaker,

president of the Lindell street railway system, and

C. D. McLure, one of the heaviest stockholders of the

system, are the purchasers. The price paid was be-

tween $165 and $170 a share, and several million dollars

changed hands. It is presumed that the deal was made
on behalf of the Lindell company, and that the new ac-

quisition will be made part of that system, which

already covers nearly every section of the city.

Funeral cars will be run on the lines of the St. Louis

street railway companies this summer. In the bill in-

troduced in the City Council lately, applying for a fran-

chise to extend the Southern electric road from its

present terminus at Broadway and Howard street to the

fair grounds, a clause is included authorizing the com-

pany to run funeral cars, as well as United States mail

and express cars. As yet the company has formed no

definite plan for the operation of these cars, and has set

no time for the inauguration of this new departure.

One or more cars especially constructed for funeral serv-

ice will be built. It is possible to conduct a funeral in

this manner for $10, which would cost not less than $50

if carriages and a hearse were employed.

All current claims against the Calumet Electric Street

Railway company of Chicago have been settled up by

Receiver John C. McKeon. The requisite cash Mr. Mc-
Keon advanced to the road as receiver for the National

Bank of Illinois out of the funds of that institution.

The $200,000 certificates which Judge Showalter author-

ized Mr. McKeon to issue as receiver for the Calumet

Electric are now in the latter's hands, and an amount of

these equal to the amount of cash advanced by the bank

has been transferred to the bank's credit. The balance

of the certificates will be issued from time to time in

settlement of the less pressing claims and for the work of

repair and improvement outlined in Receiver McKeon's

petition. None of- them will be required for payrolls,

as the road is earning its operating expenses and some-

thing more.

The connecting link in a new line between Chicago

and Riverside and La Grange is being completed on

Ogden avenue, between West Fortieth and West Forty-

eighth streets. The Ogden Electric company, which is

building the line, is controlled by Charles T. Yerkes. The
Ogden system is intended as a direct feeder to the West

Chicago company's down-town lines, and also to the Lake

Street "L" line. At present the cars of the Ogden company
run on West Forty-eighth street, connecting at Madison

street with the Cicero and Proviso cars. By building

on Ogden avenue the Yerkes lines cut off two sides of a

triangle and secure a direct diagonal route from the in-

tersection of Ogden avenue with the western line of the

Ogden company to the down-town district. It will be

possible under the new service to take a car at State

street and continue the journey to Riverside with a

single transfer, the total fare being 10 cents. The
anxiety of the officials of the Yerkes companies to get

ahead of the Suburban Electric company in tapping the

western suburbs comes largely from the announced deter-

mination of the latter company to inaugurate a system of

graded fares. It is understood that the Suburban com-
pany will make a seven cent fare from Austin and Oak
Park to and from the-city when its electric equipment
is completed. As all the Yerkes connecting lines charge
a double fare of 10 cents to and from the city the propo-
sition of the Suburban company to make a graded fare

is considered the beginning of a fierce competition for

traffic to the western suburbs.

TELEPHONE.
The Philadelphia Standard Telephone company,

which secured a franchise to operate an independent
telephone service, is reported to have entered into a con-
tract with a New York banking firm to raise the capital

to complete the work of construction. It is further re-

ported that the work was begun months ago with capital

furnished by a construction company, but it was sus-

pended on account of the business depression. The
company, it is understood, intends to enter into rivalry

with the Bell company and let the courts determine the

validity of the patent rights it claims.

TELEGRAPH.
Permission has been refused to the Compagnie Fran-

caise Cables Telegraphique io land the new cable of that

company at Cape Cod, or indeed anywhere upon the

United * States coast. The question that was raised

through the French ambassador as to the power of the

government to deny admission to the cable will be re-

ferred to the attorney-general for an opinion, but mean-
lime the president holds to the doctrine that such landing

can only be legally accomplished by express authoriza-

tion of Congress.

All the plans for a Pacific cable have been changed by
the prospect of a treaty by which Hawaii will be an-

nexed to the United States. The Hawaiian government
refused to renew the exclusive cable contract awarded to

Z. S. Spaulding 18 months ago and which expired on
May 1st. The government now professes to be anxious

to treat with the first organization offering to make a

definite proposition to give the islands cable communica-
tion, regardless of national or any other consideration.

Information from the Canadian authorities encouraged

the hope that Hawaii would form one of the connecting

links of the proposed Canadian-Australian system, but

with the prospect of annexation to the United States

these negotiations will be broken off.

MISCELLANEOUS.
Dr. Lueger, the anti-semitic mayor of Vienna, having

secured to the municipality the management of the gas

works and lighting of the city, is now working to secure

municipal ownership of the principal tramways, and is

charged with fomenting the recent strike of the com-
pany's employes.

Improvement in the business of the Electric Storage

Battery company is shown by the company's annual

statement for the fiscal year 1S96. It shows gross sales

during the year of $646,000, against $328,000 in 1S95;

operating expenses were $504,000, leaving a profit of

$142,000. Added to this is the income from royalty and
investments of $7,000, making a total of $149,000; inter-

est amounted to $14,000, leaving a net profit of $135. _

000. In 1S95 net profit was under $3,000.

At least two elevator companies in Buffalo will use

electrically transmitted energy from Niagara Falls to

operate their machinery. The latest to announce its

intention to avail itself of the power is the Electric Ele-

vator company, whose elevator building is now going up

on Buffalo Creek. This company will take 450 horse

power, and the motors have been ordered. Electricity

is popular with elevator establishments because it is

less likely to create fires than power generated on the

premises.

TECHNICAL SCHOOLS.
The degree of electrical engineer was conferred on

one graduate at the Notre Dame University last week.

The natural history hall of the University of Illinois

was struck by lightning on the night of June 16th and
was much damaged by fire and water. The building

will be fully repaired before the opening of the fall term

in September.

Professor W. S. Franklin of the Iowa State Uni-

versity, who has been elected to the chair of physics and
electrical engineering at Lehigh University, after being

graduated from the University of Kansas in 1SS5. took

special courses of study at the universities of Berlin and
Harvard.

Of the 441 degrees conferred by Cornell University at

this year's commencement, the College of Civil Engineer-

ing was allotted 26 and the College of Mechanical Engi-

neering and Mechanical Arts 133. Of the latter num-
ber of graduates 74 were in the department of electrical

engineering.

The class of 25 which was graduated on June 17th at

Rose Polytechnic Institute in Terre Haute, Ind., is one

of the largest of the thirteen which have received the

institute's diplomas. Only five graduates read their

theses. All graduates had prepared theses, which were

examined by the faculty.

The library building of the Iowa State University was
struck by lighting on the morning of June 19th and

destroyed by fire. It was a two-story brick structure,
with the library on the second floor and the physical
laboratory on the first floor. The total loss will be
$100,000. Of this $50,000 was in books, $17,000 in ap-
paratus belonging to the physical laboratory and $33,000
in building. The library was the best in the stale. One
fireman was caught in the building under a falling roof
and burned to death before being rescued. The
libraries of the law, medical, dental and scientific de-
partments were uninjured, being in other buildings.
The building was an old structure and will probably be
replaced with a new fireproof one.

TRADE NEWS.
Alfred B. Clements of the California Asphalt company

of New York has been making a western trip, and stop-
ped over a few days in Chicago. Mr. Clements is estab-
lishing agencies for his company throughout the West.
After visiting St. Louis Mr. Clements expects to return
to New York.

By a printer's omission in the copy for recent adver-
tisements of the Chicago Belting company in the West-
ern Electrician it was possible to gain the impression,
by a hasty glance, that the company was in the hands of
receivers. Of course nothing could be farther from the
truth than such an assumption. The line of type con-
taining the receivers' names is a part of the photographic
reproduction of the letter from the Louisiana Electric
Light company of New Orleans, in which the superin-
tendent and general manager speak in high terms of the
"largest leather belt in the world*' furnished to the
Louisiana company by the Chicago Belting company.

The Ball Engine company, Erie, Pa., is building two
125 horse power horizontal tandem compound engines,
which will be used for the electric transmission of power
and light in a large works in the city of Moscow, Rus-
sia. The Langehorne Electric Light & Power company,
Langehorne, Pa., nas recently increased its electric
light plant by adding a 200 horse power engine built by
the Ball Engine company, Erie, Pa., being the third
engine of this manufacture placed in this plant. The
Wainwright Brewing company, Pittsburg, Pa., has re-

cently installed an 80 horse power engine, built by the
Ball Engine company, Erie, Pa. The engine is direct-

connected to a General Electric dynamo.

Among recent contracts, the Julius Andrae & Sons
company of Milwaukee has secured the electrical wiring
of the seven-story building of the Goll & Frank com-
pany. In this building all wires will be carried in

molding specially painted with fireproof paint. The
building will be wired for nearly 1,200 lights and for

three elevator motors of 20 horse power each. At the
main entrance there will be a marble slab with three
switches—one main line triple pole, by which the lights

in the entire building can be cut off at once by the porter
before leaving, one double-pole switch which will shut
off the current from all the electric motors in the build-

ing, and one double-pole switch which will control all

the lights in the office on the main floor. This will be a
great convenience, as it will alvtays leave the office sup-
plied with current, whether the main switch is on or off.

Many times the bookkeepers will have to work late in

the evening, but at the same time they will have the as-

surance that all the rest of the building is without cur-
rent. The building will also receive an installation of

private telephones between the various floors and offices.

The Andrae company also reports many wiring con-
tracts for private residences, hotels and flat buildings in

Milwaukee and Berlin, Wis.

BUSINESS.
The Electric Appliance company has been so success-

ful in the introduction of the American electric soldering

iron that it is preparing a circular of a few of the many
testimonial letters received from customers in regard to

the operations of these irons. Many customers have
written them that, although they had tried every other
soldering iron placed on the market, the American iron

is the first one that is a commercial success. The
American Appliance company looks for a large sale of

these goods, as a satisfactory electric soldering iron has
long been wanted.

The Chicago office of the Westinghouse Electric &. Man-
ufacturing company has just secured a contract from the

Apple River Power company of New Richmond, Wis., for

a 250 kilowatt three-phase 6, 000 volt inductor type genera-
tor. In this contract was also included a number of two-
phase motors and a switchboard, transformers, lightning

arresters, etc. The company has purchased a water
power site of about 700 horse power and will transmit
current seven miles to the city of New Richmond,
where it will supply the local electric light company,
do the city pumping and operate a flour mill. It

has also placed a contract for the water wheels, and will

begin work within a week or two.

The call among the manufacturers of electrical ap-
paratus for a first-class file has been very marked, and
it would seem that this want has been met by the G. &
H. Barnett company of Philadelphia, whose famous
Black Diamond File Works were established in 1S63,

and are so thoroughly known that no introduction is nec-
essary. The fact that 12 medals have been awarded
this company at international expositions is in itself

enough to place the product in an enviable position be-
fore the electrical trade. Arrangements are now com-
pleted whereby this company's goods can be found in

every leading hardware store in the United States and
Canada. New descriptive matter in regard to these

files can be had upon application.
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ILLUSTRATED ELECTRICAL PATENT RECORD.
584,341. Apparatus for Controlling Electric Motors.

Bradley A. Fiske, U. S. Navy. Application filed

March 6, 1896.

Provision is made for varying the electromotive force of
the generator and reversing the current between generator
and motor, and mechanism is employed whereby the cur-
rent-varying and current-reversing devices may be con-
jointly operated.

584,352. Party Line Telephone System. William H.
Harter, Norwalk, Ohio. Application filed August
10, 1896.

. At the sub-station there are an electro-magnet having a

circuit-closing reed armature in the main circuit, a local

battery circuit, the telephone receiver support-arm and an
electro-magnet with contact-making armature included in

the local circuit, the. contact armature being adapted to

close and maintain a shunt to the main or line circuit

through and including the ordinary telephone bell.

584.356. Electric Arc Lamp. Igoace H. Hegner, Paris,

France. Application filed February 4, 1896. Pat-

ented in France June 17, 1895.

Two or more arc lamps are employed, and a means for

preventing the feeding together of the carbons of any lamp
until the resistance, of the lamp group has attained the de-
sired amount, and of a means for feeding the carbons of
each lamp controlled by the resistance of its own arc.
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584,382. Electrical Circuit Closing Thermometer. Alex-

ander Luraschi, London, England. Application

filed March 15, 1897.

An adjustable movable terminal is completely inclosed
within the thermometer tube, and there is a perforated
cross-wire through which the movable terminal passes, the
cross-wire being sealed into the sides of the thermometer
tube by fusion: and a fixed terminal is always in contact
with the mercury.

584,384. Automatic Electric Signal Transmitter. Athol

B. Macklin, New York, N. Y. Application filed

August 7, 1S96.

Separately movable contact devices and a fixed device
permanently supplied with battery current, and having
separated series of contact points, each series adapted to

engage one of the movable devices, are employed.

584,393. Telephone System. Frank R. McBerty, Down-
er's Grove, 111. Application filed May 14, 1S96.

When a number of telephone circuits are used, including
transmitting telephones, and having a common return con-
ductor, two or more sources of current are provided, hav-
ing different poles connected with the common return con-
ductor, andtheir other poles connected with different cir-

cuits, whereby cross-talk in the circuits is diminished or
prevented.

584.414. Apparatus for Telephone Switchboards. Charles
E. Scribner, Chicago, 111. Application filed April

26, 1893.

An indicator is frictionally connected with a source of
mechanical power, and a retaining catch normally engag-
ing with the indicator is controlled by an electro-magnet.

584.415. Telephone Line Circuit. Charles E. Scribner,

Chicago, 111. Application filed August 1, 1895.

The combination comprisesa metallic circuit telephone
line, a transmitting telephone and a receiving telephone in .

a bridge at a sub-station, a signal bell in a permanently
closed branch from one line conductor, a magneto gener-
ator in a branch from the other line conductor, an annunci-
ator at the central station connected with the line to
receive current from the generator, means for applying
signaling current to the line also at the central station to
operate the signal bell, a source of current adapted for ex-
citing the transmitting telephone at the central station, and
means for connecting the source of current with [he line,
whereby switches at the sub station are avoided.

584.416. Electro magnet. Charles E. Scribner, Chi-
cago, 111. Application filed November 4, 1895.

The combination with an electro-magnet is described, of
a bridge of magnetic material between its poles, a coil en-
circling the bridge, and means for producing current in the
coil, the coil being adapted to create a condition of no dif-
ference of magnetic potential between the poles of the
magnet.

584.417. Telephone Circuit. Charles E. Scribner, Chi-
cago, 111. Application filed November 4, 1895.

Included in this arrangement are a central supply battery
in connection with a telephone line, a bell and a storage
battery permanently connected serially in the line at the
sub-station, an induction coil, a receiving telephone in cir-

cuit with the secondary winding, and a transmitting tele-
phone in circuit with the primary winding, a switch, and
circuit connections controlled by the switch adapted to
bring the receiving telephone and secondary winding of the
induction coil into shunt' of the bell, and the transmitting
telephone and the primary winding of the induction coil
into shunt of the battery.

584,41s. Spring-jack for Telephone Switchboards.
Charles E. Scribner, Chicago, 111. Application
filed July 20, 1896.

There is the combination with a block of insulating ma-
terial having a groove in it, of a switch-spring and its anvil
strap laid in the groove, the parts being secured together,
one of the parts having an inclined lug at one edge, and
another of the parts having a laterally projecting lug, and
recesses in the block of insulating material adapted to re-
ceive the lugs.

584,427. Production of Electric Sparks for Signals or
Theatrical Effects. Vladimir Tabulewitsch, St.

Petersburg, Russia. Application filed January 16,

1897.

A lamp is employed having an insulated coil secured to
the base thereof, a tube having a closed bottom and open
top mounted on the coil, and adapted to receive one end of
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an electrode, and secure the same therein by means of
clamps, and means for reciprocating the tube, consisting
of a core of soft iron, and a spring-operated lever having a
roller on itsfree end which is adapted to bear against the
closed end of one tube, one electrode being composed of
carbon and the other electrode being composed of steel,

the steel electrode being provided with means to permit a
slight longitudinal movement of the same when the elec-

trodes are brought together, consisting of spiral springs.

584,431. Armature for Dynamo-electric Machines.
Henry H. Wait, Chicago, 111. Application filed

February 27, 1896.

Features claimed are rings or disks of laminated mate-
rial, spaces being provided at intervals between the disks
to form ventilating passages, insulating troughs, and arma-
ture coils wound within the troughs, ventilating spaces be-
ing provided between the troughs and affording communi-
cation with the ventilating passages in the armature core.

584.462. Electric Circuit Protector. Alvah L. Creel-

man, Memphis, Tenn. Application filed August n,
1892.

Each telegraph station or office is provided with a relay
instrument and a key included in the circuit, a local circuit
at each station or office containing a battery, sounder and
controlling apparatus, each controlling apparatus being
adapted to shunt the main circuit around the relay and key
in the same office therewith when the main-line circuit re-

mains open for a prolonged time.

584.463. Electric Signal. Alvah L. Creelman, Chi-
cago, 111. Application filed August 17, 1895.

Two circuits will be established through the re 1 ay magnet
and one through the alarm apparatus, all including the
same battery when the circuit closer is momentarily closed,
and whereby only one of the circuits through the relay
magnet will be opened.

584.464. Telegraph Sounder. Alvah L. Creelman,
Chicago, 111. Application filed September 3, 1895.

A sounder magnet is located in an electric circuit, a branch
circuit, a bell magnet, and electrically operated apparatus
in circuit with the sounder magnet adapted to open the
branch circuit when the sounder is active, and to close the
same when the sounder magnet is de energized.

554.465. Circuit Protecting Sounder. Alvah L. Creel-
man, Chicago, 111. Application filed May 18, 1896.

An electrically operated device is included in the main-
line circuit for operative!)' connecting the circuit controller
with one oE its mechanisms when the main-line circuit is

interrupted for a predetermined lime, and means for oper-
atively connecting the circuit controller with its other
operating mechanism when the main-line circuit is closed.

554.466. Telegraphic Sounder. Alvah L. Creelman,
Chicago, 111. Application filed July 3, 1896.

The combination is described of an electiic circuit, a
sounder magnet and a retarder magnet forming a part
thereof, a second circuit containing a circuit-changing
magnet, a contact carried by the armature lever of the re-
tarding magnet for shunting the current from the first cir-

cuit through the second.

584.476. Insulator. Sam H. Libby, Schenectady, N. Y.
Application filed February 10, 1S97.

A metal base, a body of insulating material mounted
upon the base, a rail clamp secured to the conductor rail

and prevented from moving independently of the insulator
by frictional engagement therewith.

584.477. Insulator. SamH. Libby, Schenectady, N. Y.
Application filed February io, 1897.

In an anchor insulator a conductor rail is used with a
body of insulating material applied to each side of the rail,

a separate support for each insulator, and means for con-
necting the conductor rail and the insulators together.

584,482. System of Distribution. Edwin W. Rice, Jr.,

Schenectady, N. Y. Application filed February 7,

The method of maintaining potential upon a two-wire
system of distribution connected with a three-wire system
consists in supplying the two-wire system with energy from
both sides of the three-wire system.
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584,496. Electric Headlight. Frederick W. Dressel,

New York, N. Y. Application filed May 12, 1896.

An electric headlight is described, in which are com-
prised a body having a back and one portion of the rim
formed integral, a movable portion of the rim hinged to
the fixed portion at one side, and having a holding device
at the other side, a reflector and a front plate or lens.

584,511. Electric Railway. Theodore W. Kloman,
Montclair, N. J. Application filed April 30, 1896.

A slitted conduit is provided with a stationary rail ex-
tending throughout its length; a series of sectional conduct-
ors or rails is parallel therewith; a series of stationary
contacts is connected to a current feeder or main ; a series
of movable contacts is mechanically connected with the
sectional conductors or rails, the fixed and movable con-
tacts being inclosed in water-tight switch-boxes; a series of
exposed or surface contacts is electrically connected with
the movable contacts, and a two-part cup-shaped trolley is

rigidly supported by a car or vehicle, and adapted to bear
continuously upon the stationary rail and successively upon
the sectional rails, the sectional rails being provided with
means for restoring them by gravity to their normal posi-
tion after the trolley has passed from under them,

584,577. Regulating Speed of Induction Motors. Ernst
Danielson, Stockholm, Sweden. Application filed

May 2, 1896.

Induction motors are mechanically connected together,
the motors having different numbers of poles, and means
for operating them singly or in tandem groups.

554 .606. Trolley Stand. Sidney H. Short, Cleveland,
Ohio. Application filed February 16, 1897.

There is the combination of a base having a slot, a trolley
arm support pivoted to the base on a vertical axis, a trolley
arm pivoted to the support on a horizontal axis, and a finger
rigid with the arm and extended below its axis, and adapted
to enter the slot when the trolley arm is in service, but to
be withdrawn therefrom when the arm is drawn down.

584.607. Trolley Stand. Sidney H. Short, Cleveland,
Ohio. Application filed February 16, 1S97.

The first claim is given: The combination of a base
having the two slots at diametrically opposite points, and
a trolley arm support pivoted to the base on a vertical axis
between said slots, with a latch lever pivoted to said sup-
port and adapted to engage in either slot, and a trolley arm
pivoted to the support and having a finger adapted to en-
gage said latch lever and swing it out of engagement with
said slots when the trolley arm is drawn down, and means
exerting a constant force to swing the trolley arm upward.

S_A

NO. 5S4 4S2.

584,618. Telephone Transmitter. Horace C. Alexan-
der, Bonham, Tex. Application filed February 27,

1897.

A telephone transmitter, comprising a diaphragm and
shell formed from one piece of metal, a block of insulating
material to which the diaphraum is secured, a carbon
block attached to a metal plate secured to the block of in-
sulating material, a vibrating nipple on the diaphragm ex-
tended into a cell formed in the carbon block, and an elec-
trode of granulated material surrounding the nipple in the
cell.

584,632. Lightning Arrester and Multiple Automatic
Fuse Block. Gustave X. Gast, New Orleans, La.
Application filed April 10, 1897.

A swinging arm makes connection through the fusible
strips successively, and an automatic switch throws the cur-
rent through the resistance during the passage of the swing-
ing arm from the melted fusible strip to the next fusible
strip.

584,649. Secondary Battery Plate and Method of Pro-
ducing Same. William P. Pat ton, Jersey City,

N. J. Application filed February 15, 1897.

The plate is composed of a sheet metal partition coated
with soluble inert material on each side, and having open-
ings along the edges, and cast-metal perforated sides which
are integrally united through the openings in the partition.

584,694. Increasing Illuminating Power of Electric Arc
Lamps. Paul Mersch, Paris, France. Application
filed April 14, 1897.

The composition described consists of the admixture of
carbonate of magnesia, asbestos or some other incombusti-
ble textile product and silicate of potash.

584,700. Electrical Advertising Annunciator for Cars.
James P. Orr and George H. Fugh, Pittsburg, Pa.
Application filed September 29, 1896.

This device is composed of a cabinet, comprising .a glass
front illuminated to display leaves and other advertising
matter with an electric propelling motor comprising six
helices, four of which are mounted in pairs with space be-
tween, two helices pi vo tally mounted between the pairs as an
electro-magnetic armature, and having arms, a crank shaft
and a link connection between the arms and the crank
shaft.

584,722. Perforator for Electric Telegraphs. Charles
G. Burke, Brooklyn, N. Y. Application filed Sep-
tember 4, 1S96.

A feeding mechanism is provided for the strip, a punch
or die, an electro-magnet for operating the punch, a series
of keys or levers controlling circuits which include the
electro-magnet, a series of electro-magnets which operate
the keys or levers, a series of automatic circuit closers
which control the circuits in which the last magnets are
situated, and a series of keys corresponding to letters or
figures, and arranged to control the movements _of the
circuit closers.

584.733- Electric Wire Barbing Machine. William O.
Bates and William

J.
Hutchins, Joliet, 111. Appli-

cation filed February 13, 1897.

In the machine described there is the combination with
the stationary electrodes and their supporting frame, the
operative electrodes, the sliding head and the eccentric
and strap thereof for operating the head and electrodes.

584,737- Telephone. Cornelius C. Gould, Philadel-
phia, Pa. Application filed February 9, 1S97.

In a telephone transmitting apparatus, a mouth-piece, a
series of nipples secured in a wall thereof, a plurality of
transmitters, and a connection leading from each nipple to
each of the transmitters.

584,750. Incandescent Electric Lamp. Charles E.
Scribner, Chicago, 111. Application filed April 24,

1893-

This invention comprises the combination with a glass
bulb of a metallic cap hermetically sealed thereto, the cap
carrying an aperture, an insulating plug within the aper-
ture through which the leadingin wire passes, and a metal
ring having its outer edges sealed to the cap, and its inner
edges sealed into the plug, the plug and the metal ring
being made of material possessing substantially the same
co-efficient of expansion,
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.
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' Simplex Hlectrical Company,
fliun Monadnock Block. CHICAGO. 75-81 Cornhill, BOSTON, MASS.

F\ IVI
MANUFACTURER OF

INSULATED ELECTRIC WIRE,
FLEXIBLE CORDS AND CABLES^

SOO A.\D Jltt J'OHIII THIRD STKKET. t - PniLADElPHI.4, PA.

WILLARD L. CANDEE. t Business Managers
B.DUKAXT CHEEYEK, f

•

BUSU1LSS onagers. GEO. T. MANSON. W. H. HODGINS,
Gen'l Supt.

THE OKONITE COMPANY,
Secretary-

LIMITED,

253 Broadway, New York.
INSULATED

WIRESandCABLES,
For Aerial, Submarine and Underground Use.

, Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Tape.

BRANCHES: Chicago, Boston, Philadelphia, Pittsburgh, Minneapolis, Cincinnati, Kansas City,

Omaha. Louisville. St. Louis, San Francisco, London and So. America.

*?"»:
TRADE MARK.

PARANITE
INSULATED WIRES # CABLES

For Aerial, Submarine and Underground Use.

White Corelaip Cord.
Telephone and Telegraph Cables a Specialty.

Indiana Rubber & Insulated Wire Co.,
jo

,

n
nd

s
iSSS°'

WIRESANDCABLES

LUNDELL MOTORS.

Armored
Insulating

Conduit.

Interior Conduit

& Insulation Co.
General Offices and Works

:

34th Street, - - NEW YORK.

rci. r
NATIONAL INDIA
RUBBER CO.'S

Wires # Cables.
Factory and Offices:

BRISTOL, - R. I.Frederick S. Min'ott. Gen 1 jMgr.

BRANCHES: :

New York Office. 487 Broadway, H. L. Burdick, Mgr.
San Francisco 577-570 Market St. .„„.„„ -,,„. .

Chicaeo, Metropolitaa Electric Co., 18G-18S Fifth Ave.

WE3TL1N Electrical Ingtament Co.,

^ „4 i20 William St., NEWARK, N. J., U. S. A.

The Weston StaHdard Portable

Direct Reailing

Voltmeters and Wattmeters

— fob

Alternating anl Direct Current Circuits

Are the only standard portable in-

struments of the type deserving this

name. Write for circular and price

lists 8 and 9.

The NORTHERN ELECTRICAL MFG. CO.,
Madison, 'XASIS.,

Manufacturers of MOTORS AND DYNAMOS.
Our machines will operate SUSPENDED from CEILING OVERHEAD or BOLTED DIRECT to

SIDE WALL as readily as when occupying floor space in the ordinary manner. All bearings

self-oiling. See our new patented device for CONNECTING HOTORS DIRECT TO LINE-SHAFT
SAVING BELTS. PULLEYS AND FLOOR SPACE

PARIS 1867. CHICAGO 1893. PHILADELPHIA 1876

IKCSULATBD
^ WIRES and GABLES.

AERIAL, UNDERGROUND,
SUBMARINE.

W. R. BRIXEY, Mfr. J. E. HAM, Agt.

203 Broadway, New York.

ELEC. WORKS. M. DUPEROW. NEW ORLEANS ELEC. CO..

SAN FRANCISCO, CAL. WASHINGTON, D. C. NEW ORLEANS. LA.

Users of Rheostats are hereby notified that I

have instituted suit as the owner of U. S. patent
No.4ffl.731 and No. 56CW3, against the Iron Clad
Rheostat Co. and others for infringement of
these patents. All makers, sellers and users of
so-called Iron Clad Rheostats render themselves
liable for damages and will be held responsible
to the full extent of the law.

". H. WARD LEONARD.

Queen & Co.,
1012 Chestnut St., PHILADELPHIA.

Acme Testing Sets, Queen-Wirt
Switchboard Instruments, X=Ray

Focus Tubes, Induction Coils.

• 6 OiVH^VXvX* 9 9

ERTICAL WATEfl TUBE BOILER.

BEST IN THE WORLD.
Manufactured by

AULTMAN & TAYLOR MACHINERY CO.
Send for Catalogue.

Cahall Sales Department,

Sole Agents for the i.\ S.

Bank of Commerce Bldg., Pitts-
burg; The Rookery, Chicago; 543
Ihexel Bl.ltr., I'lii'iauYlpliia: K>ir.

Tremont Bldg., Boston; 145 Taylor
Bldg., New York City; 820 Cuya-
hoga Building, Cleveland, O.

THEATRE DIMMERS,
IRON CLAD RHEOSTATCO.,Westfield,N.J.

OFFICE AND FACTORY, SANDUSKY, 0.

r\— --=

Mayer & England, Betz Bldg., Phila., P«.
Smith & Wallace, Hamilton St., Boston,Mass,

Arthur S. Partridge, Bank of Commerce
Bldg., St. Louis, no.

J. M. Atkinson & Co., 1430 Honadnock Bldg.,
Chicago, III.

Reger-S Atwater, '214 Pine St., 5an Fran-
cisco, Gal.

Central' Electric Co., 17* Adams St., CliicftKO.

y n. Shaw 116 Liberty St., New York.

MURRAY IRON WORKS, BURLINGTON, IA,

Economical
Power Plants

Complete.

X-RAY APPARATUS.
Ruhmkorff Coils, with or without Oil Insu-

lation.

Spark in Air, four to fifteen inches.

High Frequency Coils.

Spark in Air four to six inches, gives very

powerful excitation of tube.

Any style of mechanical breaks applied.

Fluoroscopes of all sizes.

Tungstate of Calcium.

Crookes Tubes of any style with adjustable

vacuum connections.

Storage cells for all kinds of work, unex-

celled for the operation of coils.

RUPRECHT ELECTRIC CO.,CLEVELAND, OHIO.

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plants.
Estimates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATIVES:
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OUR HIGH FREQUENCY

X-RAY COIL
Can be Relied Upon to Work at All Times.

Undisputed Supremacy.
=WHAT OTHERS SAY MAY INTEREST YOU.

L. E. KNOTT APPARATUS CO., Boston, Mass. Ohio Wesleyan University, Delaware, Ohio.

Gentlemen:-The Tesla Coil which you made for me has given perfect satisfaction. I consider it superior to the

Rhumkorff Coil. With it I have reproduced many of Tesla' s interesting experiments. As a means of exciting Crookes

tubes I have found nothing equal to it. Sincerely, (PROF.) WILL O. HORNELL.

Manufacturers of
High -Grade X-Ray
Apparatus, me-
chan ically and
scientifically per-
fect.

IE. Knott Apparatus Co.,
Microscopic, Chemical, and Physical Apparatus,

14 ASHBURTON PLACE, BOSTON, MASS.

New X-Ray
. . Paper,

Superior to Plates. Knott Direct Current High-Frequency Coil for X-Ray Work.

THE K. A. K.
Simple in Construction,

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM.
Practical in Operation.

SEND FOR FULL PARTICULARS.

KROTZ, ALLEN & KELLY, a™*?*
J

OHIO.

Alcatraz Electrical Compound
Manufactured by

THE CALIFORNIA ASPHALT CO.,
57 East 59th St.,

NEW YORK.

ABSOLUTELY UNEQUALED FOR
ELECTRICAL AND WIRE INSULATION, Insulating Connections, Dynamos and Motor Bases, Battery and Accumulator

Shelving, Circuit and Switch-Boards.
WATER-PROOFING Cut-Out Boxes, coating wires when subjected to acid or alkaline fumes, and when laid under

cement, etc.
PAINTING Poles, Brackets, Cross-Arms, Benches, Floors, etc.
COATINC CABLES, Lead-Covered Pipes, and all underground work.

ALCATRAZ ELECTRICAL COMPOUND is manufactured of the celebrated brand of Alcatraz Asphalt, and possesses many well-known points of superiority.
It has been tried under s&vere and exacting conditions, and has given perfect satisfaction. It will not Scale, Crack or Burn. Presents a Smooth Surface.
Adheres Tenaciously. Not affected by Thermal or Climatic Conditions. Resists the action of the Elements, Acids, Alkalies, Sewer Oases, and possesses
great strength and elasticity. Being the producers of the raw product, we are enabled to save the middleman's profit, :mrl offer consumers a superior article at a

very low price. mm ypQN APPLICATION. C. P. WILLIAMS, "M* 3941 Cortlandt St., New York City

Best Switch for the Least Money.
Single, Double and Triple Pole. Single and Double Throw, with or without Fuse Extension.

Handsomely Finished. Absolutely Reliable.

. . . MEDBERY INSULATION AND OVERHEAD TROLLEY EQUIPMENT. . .

THE STANDARD RAILWAY MATERIAL OF THE WORLD.
THE FIBER1TE CO., nechanicville, N. Y. JOSHUA HENDY nACHINE WORKS, San Francisco, Cal.

S. F. B. riORSE. narquette Building, Chicago. FLEMING & POILLON, 30 Cortlandt Street, New York.

SIEMENS & HALSKE ELECTRIC COMPANY OF AMERICA,
MANUFACTURERS OF

Direct Current, Multipolar, Slow Speed, External Armature Generators and Motors, especially adapted for Direct Connection.

(Type I)—In sizes from SO -to S,000 H. ^_
Direct Current, Multipolar, Medium Speed, Internal Armature Generators and Motors adapted for Belting.

(Type A.)—In sizes from IO -to 300 M. IP.
Direct Current, Bipolar, Medium Speed, Internal Armature Generators and Motors adapted for Belting.

(Type 1_. H-)— lr« sizes -From 5 -to 130 H. F».
Direct Current Boosters, absolutely controlled by U. S. Patents granted to Siemens & Halske, Electric Company.

SIEMENS' BAND ARC LAMPS FOR DIRECT AND ALTERNATING CURRENT, ELECTRIC MINING LOCOMOTIVES, STEAM LOCOMOTIVES, ETC.,

COMPLETE ELECTRIC RAILWAY EQUIPMENTS UNDER SIEMENS' PATENTS:

ETC.

rnens' Underrunning roll
The Siemens Contact Bar is safer than the ordinary trolley, and the overhead construction is less costly. Dr. Ernst Werner von Siemens was the pioneer in

Electric Traction. He built his first Electric Railway in 1S79. Write for Catalogues and further information to

SIEMENS * HALSKE ELECTRIC CO. OF AMERICA. 98 Jackson St., Chicago.

SALES OFFICES :—NEW YORK. Eastern District, American Surety Building; GREATER NEW YORK, 136 Liberty St. CINCINNATI, Perin Building. MINNEAPOLIS, 249 Second Avenue.
South. DENVER, Ct)8 Boston Block. SALT LAKE CITY, Knutsfonl Hotel Building. SAN FRANCISCO, 10 Front St. BOSTON, John Hancock Bldg. PHILADELPHIA; 531 Chestnut SI.
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Science

Crowns

The " Pioneer"

as the benefactor of humanity

in presenting the

BEST LIGHT;

the nearest approach to daylight

yet attained. Soft, steady, safe,

simple and saving.

The ELECTRIC ARC LIGHT CO.
LOUIS B. MARKS, M.M.E.

CHIEF ELECTRICIAN.

687 & 689 Broadway,

NEW YORK. iso hottrs.

A PERFECT CLUTCH.
No chance for the rods to jam. No parts to be continually re-

newed. Has a finer adjustment than any other clutch and conse-
quently a saving of current is the result. Can be applied to Brush as
well as T.-H. lamps. We also manufacture

Commutators, Segments, ltlocks. Brush Are Cut-Ou s
and all Are Lighting Supplies.

SATISFACTORY GOODS AT SATISFACTORY PRICES.

The Philadelphia Elec'l & Mfg. Co,
20TH & JO.VKS ST.S.. PHILADELPHIA, PA,

SALES AGENTS: W. V. Richardson. 1223 Monadnock Bldg., Chicago;
Western Electrical Supply Co., St. Louis; Brooks-Follis Electric Co.,
San Francisco.

SOME PEOPLE KNOW A GOOD THING.
_ „ „ „ Chicago, Nov. 2, lSOG.
J. B. McKeague, Agt.
Dear Sir:—Please deliver to us ten more Wirt

Brushes same as last, and oblige,

„ , , Masonic Temple.
Robert Knickerbocker, Chief Eng.

Chicago, Nov. 2, 1S9G.
J. B. McKeague, 369 Wabash Ave., City.
Dear Sir:—JPlease deliver to us twenty more

Wirt Brushes, ^xJbXS. and oblige,
ArniTOitiuM Hotel.

Geo. M. Cowan, Chief Eng.

J. B. McKeague. Western Agent, Charles Wirt. Patentee and Sole Maker.
369 Wabash Ave.. Chicago. Write for Circular. Factory, Philadelphia.
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HARDTMUTH GORED CARBONS for Direct and Alternating Current

ARC L.AIVI rL
HABIRSHAW AND Q. E. CO.'S

WIRES AND CABLES.

AMERICAN CARBON CO.'S Plain and Coated
CARBONS FOR SERIES ARC LIGHTING.

Chicago Edison Co.,
DEALERS IN ELECTRIC LIGHTING SUPPLIES,

139 Adams Street, CHICAGO.

GENERAL WESTERN AGENTS.

HABIRSHAW AND O. E. CO.'S

WIRES AND CABLES

aRIKIORITEl
INTERIOR CONDUIT

ICUIVIIVIINO'S PATENTS.

Note how the Wood-Lining does not crack.

ARMOR ITE INTERIOR CONDUIT CO.,
OFFIOC AND WORKS.

47B-4B0 FORT STREET. WEST,

DETROIT, MICH.

We manufac-
ture a high
grade Koife
Switch for
Bwitchb o a r d
work. We call

It the E Switch.

We have In stock in our Chicago Store

WAITING FOR
YOUR ORDERS

Sockets, Switches, Cut=Outs,

>Tubes and Insulators,

;Shawmut Fuse Wire and
Knife Switches,

Bells. Annunciators,
'< Batteries, Push Buttons,

;
Fan Motors, Electric Supplies

of all Kinds.

A qnicfe breaH switch, made in eizesfromPO
amperes capacity to 800 amperes. They
will be listed in our new catalog.
We manufacture arc and incandeecent i

oemos and direc: current motorB, AlBoarc
lnmps.

"£ Western Electric Company.
Chicago. New York.

THE
LEADS THEM ALL.

^'-'

D {J i S A K

When ordering see that you get
the DUOGAN.

Made in one wire No. 4, 5 and 6.

Two wire No. 2 and 8.

Three wire No. 1.

They are corrugated and V-
shaped groove.
They grip like a vise.
mo sagging wire when once

stretched.
They are made of the finest

glazed porcelain. Ten of them
used to one of any other make.

No. 3, 3 and 4 holds wire 16 to 8.

No. 2 and 5 holds wire 6 to 00.

No. 6 hold wire 000 and larger.

Patented Novemb r 14. 18il3.

Imperial Porcelain Works,

369 Wabash Ave., Chicago, III.

Factory, Trenton, HT. J.

Porcelain Specialties of all k lnds.

ELECTRIC HEATERS AVAILABLE TO ALL.
MINIMUM EXPENSE.

Portable Heater for residences and offices, size 23 inches long, IVA inches
high, 5 inches wide. Weight 30 pounds.

Highest Efficiency, Simplicity, Durabllitv, Production Guaranteed.
Our Street Car Heaters lead all competitors.

Send for new illustrated circular.

Heating coils renewed like incandescent lamps. Constructed for any voltage- Work on direct
or alternating current. Consumes 6. 8 amperes on no volt current, 1.5011 500 volt current.

THE GLOBE ELECTRIC HEATING CO.
147 North 12th

Street, Philadelphia, Pa.

READ THE ELECTRICAL PAPER.

THE CARD ELECTRIC COMPANY,
Mansfiolc«, Ohio.

Generators for Power
Transmission and Iso-

lated Lighting.

Generators are all Mul-

tipolar and Slow Speed.

Agents Wanted in Unoccupied Territory.

Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges, Traveling
Cranes and Elevators,

Write for Estimates.
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THE GARVIN MACHINE CO.,
Spring and Varick Streets, New York.

51 N. 7th STREET, PHILADELPHIA.

Manufacturers of and Dealers in

METAL WORKING MACHINERY
OF ALL KINDS.

Universal and Plain Milling Machines, Screw Machines, Drill

Presses, Hand and Engine Lathes, Turret Lathes, Planers,
Shapers, Gear Cutters, Grinders, Tapping Hachines, Etc.

Send for our Illustrated Catalogue and List of

New and Second-hand Machinery for

Immediate Delivery.

Complete plants equipped for making

ELECTRICAL GOODS AND MACHINERY,

Bicycles, Firearms, Etc. No. H Milling Machine.
For Small Wort.

96 LEADS.
WHY?

BECAUSE:
1st—Has perfect contact
without marring softest

wire.

2nd—Line wire is held by
clamp instead of screw
points.

3rd—It is easy to take

apart; no screw driver,

only a quarter turn.

4th—Can use long fuse.

5th—All that use them say
so.

Write for Prices on Fuse Blocks. Etc.

GILMORE ELEC. & MFG. CO., North Easton, Mass.

Accumulators.
American Battery Co.
Electric Storage Battery Co.

Willard Elec. & Battery Co.
Annunciator*.
Central Electric Co.
Chicago Gen'l Fixture Co.

Commercial El. Supply Co.

Electric Appliance Co.
Partrick & Carter Co.

Arc Lamps.
Central Electric Co.
Chicago Gen'l Fixture Co.

Commercial El. Supply Co
Diehl Mfg Co.
Electrlo Arc Light Co.

Ft. Wayne Elec. Corporation.
Manhattan Gen'l Cons. Co.

Perkins Elec Switch Mfg. Co.

Standard Therm. & El. Co.

Van Nuis, 0. S.

Westinghouse El. A Mfg. Co.

Arc Light Cord.
Samson Cordage Wks

Assayers.
Nat'l. Ore A Reduction Co.

Batteries and Jars.
Butler Hard Rubber Co.

Central Electric Co.

Chicago Edison Co.

Chicago Gen'l Fixture Co.

Commercial El. Supply Co.

Edison Mfg. Co.
Electric Appliance Co.

Eleotrio Storage Battery Co.

Leclanche Battery Co.. The.
Metropolitan Electric Co.

Midland Electric Co
Northwest Engineering Co.

Ohio Electric Works.
Pearson, F. J. Mfg. Co.
Western Electrlo Co.

Willard Elec. & Battery Co.

Bells.
Central Electric Co.
Commercial El. Supply Co.

Eleotrio Appliance Co.
Huebel & Manger.
Ohio Electrio Works.
Partrick A Carter Co,
Western Electric Co.

Belting.
Channon Co., H-
Jewell Belting Co.
Main Belting Co.
Shultz Belting Co.

Boilers.
Cahall Sales Department.
Clonbrock Steam Boiler Co.

Murray Iron Works.
Raoine Hardware Co.
Weston Engine Co.

Boobs, Electrical.
Eleotrloian Publishing Co.

Bronze.
Besly & Co., Chas. H.
Phosphor BronzeSm.Co.,Ltd.

Brushes.
Commercial El. Supply Co.

Holmes Fibre-Graphite Co.
McKeague, J. B.
Partridge Carbon Co.

Phila El. A Mfg. Co.
Wirt, Chas.

Burglar Alarms.
Commercial El. Supply Co.

Eleotrio Appliance Co.
Huebel & Manger.
Partrick & Carter Co.

Western Electric Co.

Cables (See Insulated Wires.)
Cables, Electric (See Insu-
lated Wires), Copper,
Sheet and Bar.
Amerioan Elec Works.
Brixey. W. R.
Central Electric Co
Commercial El. Supply Co.
Eastern Electrio Cable Co.

Ind. Rubber & Ins. Wire Co.
Metropolitan Electric Co.

Moore, Alfred F.

New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C Co.
Washburn & Moen Mfg. Co.
Western Eleotrio Co.

Carbons.PointsA Plates.
Central Electric Co.
Chioago EdiBon Co.
Chicago General Fixture Co.
Commercial El. Supply Co.
Eleotrio Appliance Co.
General Eleotrio Co.
Partridge Carbon Co.
Reisinger, Hugo.
Schiff, Jordan A Co.
Standard Paint Co.
Werthelm, Ed.
Western Eleotrio Co.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Compound.
California Asphalt Co.
Commercial El. Supply Co.
Electric Appliance Co.
Johns Mfg. Co., H. W.
McLennan & Co., K.
Okonite Co.
Standard Paint Co.

Conduits.
Armorite Interior Cond Co.
Commercial El. Supply Co.
Electric Appliance Co.
Interior Conduit A Ins. Co.
Williamsp't Wood'n Pipe Co

Construction A Repairs.
Ft. Wayne Elec. Corporation.
Hodge, Walsh A Loring,
Piqua Iron Works.

Contractors and Electric
Light Plants.
Arnold, B. J.
Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
Card Electric Co.
Climax Gas EngineCo.
Clymer A Heilman.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Go.
Hodge, Walsh A Loring.
Jenney Elec. Motor Co.
Northern Electl. Mfg. Co.
Patitz, A. M.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westinghouse Elec & Mfg Co.
Western Electric Co.

Copper.
Besly & Co., Chas H.

Copper Wires.
American Electrical Works.
Besly & Co., Chas H.
Brixey, W. R.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
Fiberite Co., The.
General Electric Co.
Ind. Rubber & Ins. Wire Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.
Western Electric Co.

Cordage.
Samson Cordage Wks.

Crookes' Tubes.
Central Electric Co.
Commercial El. Supply Co.
Edison Dec & M. L. Dept.
Edison Mfg. Co.
Perkins Elec Switch Mfg.Co.

Cross-Arms, Pins and
Brackets.
Brady, T. H.
Central Electric Co-
Commercial El. Supply Co.
Electric Appliance Co.
Farr Tel. & Const. Supply Co.
Fiberite Co., The.
Locke. Fred. M.

Cut-Outs and Switches.
Automatic Cir. Breaker Co.
Central Electric Co.
Chicago Edison Co

.

Chicago Gen'l Fixture Co.
Clymer A Heilman.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Eddy Elec. Mfg. Co.
Electric Appliance Co.
Eyanson & Armprlester.
Farr Tel. & Const. Supply Co.
Fiberite Co., The.
Forest City Elec Wks.
Ft. Wayne Elec Corporation.
General Elec Co.
Gilmore El. & Mfg. Co.
Hart & Hegeman Mfg. Co.
Imperial Porcelain Works.
Morrison Southern El. Co.
Perkins Elec Switch Mfg. Co.
Phila. El. A Mfg. Co.
Schwarz, B.
Westinghouse El. & Mfg. Co.

Desk. Lights.
Pacific Electric Co.

Dynamos.
American Engine Co.
Brush Eleotrio Co.
Card Electric Co.
Central Electric Co.
Clymer & Heilman.
Colburn El. Mfg. Co.

Commercial El. Supply Co.
Died Mfg. Co.
Eddy Elec Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Ginsburg, R. L. & Sons.
Hine & Co , L. A.
Jenney Elec. Motor Co.
Northern Electl. Mfg. Co.
Ruprecht Electric Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westinghouse El. & Mfg. Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
American El. Heating Corp.
Globe Elec. HeatiDg Co.
Johns. H. W., Mfg. Co.

Electric Meters.
American El. Meter Co.

Electric Railways.
Brufh Electric Co.
Card Electric Co.
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halske Elec Co.
Westinghouse El. & Mfg. Co.

Electrical and Mechani-
cal Engineers.
Arnold, B. J.
Bain, Foree.
Bryan & Humphrey.
Eddy Elec. Mfg. Co.
McRae, A. L.
Patitz, A. M.
Pratt. Chas. A.

Electrical Instruments.
Automatic Cir. Breaker Co.
Chicago Edison Co.
Clymer A Heilman.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Diamond Electric Co.
Electric Appliance Co.
Gilmore El. & Mfg Co.
McKeague, J. B.
Queen & Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical Specialties.
American Elec Fuse Co.
American El. Heating Corp.
Automatic Cir. Breaker Co.
Central Electric Co.
Clymer & Heilman.
Commercial El. Supply Co.
Electrical Mfg. A Sup. Co.
Imperial Porcelain Works.
Lever, C. H. Mfg. Co.
Metropolitan Electric Co.
Pacific Electric Co.
Partrick & Carter Co.
Pearson, F. J. Mfg. Co.
Phila. EI & Mfg. Co.
Sharp Elec. Mfg. Co., The.
White Co., TheO. C.

Electrical Woodwork.
Lever, C. H. Mfg. Co.

Electro-Plating Mach'y.
Besly & Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.
Jenney Elec. Motor Co.

Engines, Gas
Otto Gas Engine Wks.
Van Duzen Gas & Gso. En.Co.

Engines, Steam.
American Engine Co.
Ball Engine Co.
Murray Iron Works.
Philadelphia Eng. Works.
Racine Hardware Co.
Weston Engine Co.

Engravers.
Illinois Engraving Co.

Fan Outfits.
Commercial El. Supply Co.
Interior Conduit & Ins. Co.
Westinghouse El. & Mfg. Co.

Fibre.
Butler Hard Rubber Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co.,G. AH.

Fire Alarms.
Western Electric Co.

Fixtures, El. & Comb-n.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Wheeler Reflector Co.

Fuse Wire.
Brixey, W. R
Chicago Fuse Wire A Mfg. Co.
Commercial El. Supply Co.
Electric Appliance Co.
Fiberite Co., The.
General Electric Co.

Gaskets.
Jonns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Gears.
Besly A Co., Chas. H.

General Elec. Supplies
Besly A Co., Chas. a.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman.
Commercial El. Supply Co.
Cutter El. A Mfg. Co.
Electric Appliance Co.
Farr Tel. Ji const. Supply Co.
Forest City Elec. Wks-
General Electric Co
Gilmore El. A Mfg. C\
Hodge. Walsh A Loring.
Huebel A Manger.
Interior Conduit & Ins. Co.
International Elec. Co.
Johns, H. \V., Mfg. Co.
Metropolitan Electric Co
Midland Electric Co.
Morrison Southern El. Co.
Northwest Engineering Co.
Ohio Electric Works.
Pacific Electric Co.
Partrick & Carter Co.
Pearson, F. J. Mfg. Co.
Peru Elec. Mfg. Co.
Phila. El. A Mfg Co.
Sioux City Brass Works.
Westinghouse El. A Mfg. Co.

Globes and Electrical
G-lassware.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Hemlngray Glass Co.
Locke, Fred. M.
Murray A Co., Jas. J.

Gov*nors, Water Wheel.
LombardWaterWheel Gv.Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hard Rubber Goods.
Butler Hard Rubber Co.
Fiberite Co.. The.
Goodyear Vulcanite Co.

Induction Coils.
International Elec. Co.
Queen A Co.

Insulators and Insulat-
ing Materials.
Brixey, W. R
California Asphalt Co.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
Empire China Works.
Eyanson A Armpriester.
Farr Tel. A Const. Supply Co.
Fiberite Co., The.
Gilmore El. A Mfg. Co.
Hart A Hegeman Mfg. Co.
Hemingray Glass Co.
Hodge, Walsh & Loring.
Ind. Rubber & Ins. Wire Co.
Interior Conduit A Ins. Co.
Johns Mfg. Co., H. W.
Kartavert Mfg. Co.
Locke, Fred. M.
McKeague, J. B.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co.. The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated Wires and
Cables—Magnet Wires.
American Electrical Works.
Brixey. W. R.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Farr Tel. A Const. Supply Co.
General Electric Co.
India. Rub. & Ins. Wire Co.
Lasell & Co., Edward.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.

Lamps, Incandescent.
Adams-Bagnall Elec. Co
Buckeye Electric Co.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Edison Dec. A M. Lamp Dept.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co-
Metropolitan Electric Co.
Ohio Electric Works.
Pacific Electric Co.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Westinghouse El. A Mfg. Co.

Lightning Arresters.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Van Nuis, C. S.
Westinghouse El. A Mfg. Co.

Magnet Wire.
(See Insulated Wires.)

Mechanical Machinery,
Besly A Co., Chas. H.
Ferracute Machine Co.
Garvin Machine Co., The.
Hine & Robertson.
Stilwell-Bierce Smith-Yaile.

Mica.
Commercial El. Supply Co.
Johns Mfg. Co., H. W.

Mining Apparatus, Elec.
General Electric Co.
Westinghouse El. A Mfg. Co.

Motors.
American Engine Co.
Brush Electric Co.
Card Electric Co.
Central Electric Co.
Colburn El. Mfg. Co.
Commercial El. Supply Co.
Diehl Mrg. Co.
Eddy Elec Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hine & Co., L. A.
Interior Conduit & Ins. Co.
Jenney Elec Motor Co.
Metropolitan Electric Co.
Northern Electl. Mfg. Co.
Ohio Electric Works.
Ruprecht Electric Co.
Sioux City Brass Works.
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Triumph Electric Co.
Westinghouse El. A Mfg. Co.

Oil Filters.
Metropolitan Electrio Co.

Packing.
Besly A Co. Chas. H.
Garlock Packing Co.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
Central Electric Co.
California Asphalt Go.
Commercial El. Supply Co.
Johns, H. W. Mfg. Co.
Standard Paint Co.

Phosphor Bronze.
Phosphor Bronze Sm. Co.Ltd.

Platinum.
Baker A Co.

Poles.
Brown, DeWitt, Cedar Co.
Hart, C. S.
Undsley Bros.
McNaughotn Co., J. C.
Northern Supply Co.
Tagatz, H. A.

Porcelain.
Central Electric Co.
Commercial El. Supply Co.
Empire China Works.
General Electric Co.
Imperial Porcelain Works.
Locke, Fred. M.
McKeague, J. B.
Peru Elec. Mfg. Co.

Publishers, Electrical.
Electrician Publishing Co.

Pulleys.
Rockwood Mfg. Co., The.

Push Buttons.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Northwest Engineering Co.
Partrick & Carter Co.

Reflectors.
Murray & Co., Jas. J.

Rheostats.
American Rheostat Co.
General Electric Co.

Iron Clad Rheostat Co.
Leonard, Ward, Elec. Co.
Westinghouse El. A Mfg. Co

Sal Ammoniac.
Klipstein A Co., A.

Speaking Tubes.
Central Electric Co.
Electric Appliance Co.

^Partrick & Carter Co.
Speed Indicators.
Besly A Co., Chas. H.
Queen & Co.
Weston Electrical Inst. Co
Whitney Elec. Inst. Co.Steam Heating.
Webster A Co.. Warren.

Storage Batteries.
American Battery Co.
Electric Storage Battery Co
Willard Elec. & Battery Co.

Street Cars.
Brill Co., J. G.

Snoporters, Inc. Lamp.
Shirp Elec. Mfg. Co., The.
White Co.. The O. C.

Tapes, Insulating.
American Electrical Works
Brixey. W. R.
Central Electric Co.
Commercial El. Supply Co
Electric Appliance Co.
Ind Rubber A Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Insulated Wire Co.
Okonite Co., The.
Simplex Electrical Co.
Standard Paint Co.
Washburn A Moen Mfg. Co

Telegraph Apparatus.
Electric Appliance Co.
Western Electric Co

Telephones. Telephone
Material and Switch-
boards.
American El. Telephone Co
Central Electric Co.
Commercial El. Supply Co
Conn. Tel. A El. Co., Tne.
DeVeau & Co.
Electrical Mfg. A Sup. Co.
Elwood Tel. & Switehbd. Co.
Farr Tel. & Const. Supply Co.
Goodyear Vulcanite Co.
International Elec Co.
Kusel, D. A. Tel. A Mfg. Co.
Metropolitan Electric Co.
Mo. Tel. Mfg. Co.
Northwest Engineering Co.
Orne Elec. Cons. Co.
Standard Tel. A El. Co.
Stromberg-Carlson Tel.M.Co.
Viaduct Mfg. Co.
Western Elec. Co.
Western Tel. Cons. Co.

Transformers.
Chicago Gen'l Fixture Co.
Central Electric Co.
Commercial El. Supply Co.
Diamond Electric Co.
Ft. Wayne Elec. Corporation,
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
General Electric Co.
Westinghouse El. A Mfg. Co.

Turbine AVheels.
Dayton Globe Iron Works Co.
Leffel&Co., Jas.
Smith, S. Morgan.
Stilwell-Bierce Smith-Vaile.

Universities.
Int. Corr. Schools.

Water Wheels.
Dayton Globe Iron Works Co
Leffel A Co., Jas.
Smith. S. Morgan.
Stilwell-Bierce Smith-Vaile.

Wire, Bare.
Besly & Co., Chas. H.
Brixey, W. R.
Commercial El. Supply Co.
Eleotrio Appliance Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co
Standard Underground C Co.
Washburn & Moen Mfg. Co.

Wire Joints.
American Elec. Fuse Co.X Ray Outfits.
Central Electric Co

.

Commercial El. Supply Co.
Edison Dec. AM. Lamp Dept.
Edison Mfg. Co.
Knott, L. E., Apparatus Co,
Queen & Co.

^o«- Alphabetical Index of Advectisements So« III.
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ENCLOSED ARC LAMPS
FOR

Constant Potential Circuits.

Simple,

Durable,

Economical.

BURN 100 TO 150 HOURS WITH ONE TRIMMING.

Diehl Manufacturing Company, - Elizabethport, N. J.
SHOWROOMS: 561 Broadway, New York City. 128 Essex Street, Boston.

AGENTS WANTED.

Big Money
FOR

Hustlers.

Adjusts from o

to 6 feet.

Holds lamp at

any point, not

controlled by
weight or fric-

tion.

Send for circular

or 10 two-cent
stamps for sample.

The Sharp Elec. Mfg. Co,
S86-290 «- i-aham Street.

Brooklyn, IM. *V

.

CLYMER&HEILIVIAlSi

M«#tle(1FKians
Correspondence

Soucted. READING, PA.

ETTER ARBON
-THAN

Per 100
'07 3-in. Wood box bell, extra finish $-20.00

1 Point bell switches 7.00
2 " " '• 9.25
Medical battery, 3 currents $3.25 each.
Keversihle battery motor 3.00
Lot 3-in. skeleton hells 22 "

ELECTRICITY FOR ENGINEERS.

Scliiff, Jordan «& Co.'s
cannot be found.

Highest Gride Carbons

For JMreet and Alternating*
Current Are Lamps.

SPECIAL CARBONS FOR ENCLOSED ARCS.

Why not get the best if yon ean have it at a

reasonable price?

WRITE FOR SAMPLES AND PRICES.

Schiff, Jordan & Co.,

New York,
L. E. FRORUP, Ceneral Sales Agent,
RALPH STRASCHNOW, Cen'l Mgr.,

39 and 4 1 Cortlandt St.

424 PAGES. ILLUSTRATED. PRICE $2.50.

ELECTRICIAN PUBLISHING CO.,
5 10 Marquette Building, - - CHICAGO.
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UPTON LONG BURNING LAMP
FOR DIRECT CURRENT LOW
POTENTIAL CIRCUITS. . . .

No Mechanism.

No parts to

gum or wear.

No Shadow.

t

w
U
H
jif

/'
; \

UPTON
ARC

No Carbon

or Guide Rods

to clean

and polish.

\

ABSOLUTELY STEADY WHITE LIGHT. BURNS ON 4'+ AMPERES.
CHEAPER THAN ANY LONG BURNING LAMP ON THE MARKET.

Standard Thermometer & Electric Co.
9

IVI

BRANCH OFFICES:

ELECTRIC APPLIANCE CO., - = = - 242 riadison St., CHICAGO, ILL.

F. L. HAVILAND, -.-•---•'-'- 253 Broadway, NEW YORK.
STANDARD THERMOHETER & ELECTRIC CO., John Hancock Bldg., BOSTON, HASS.
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Interior Conduit

and Insulation Co.,
IMENA/ YORK,

IS THE ONLY STANDARD.
We Offer the Only Complete System of Electric Wiring.

Our New Standard Iron Armored Insulating Conduit

Is far superior to any ever placed upon the market, possessing advan-
tages in that it is extremely light, has a smaller outside diameter for a

given inside diameter, and moreover, has greatly increased insulating

properties. THE INSULATING LINING, BEING OF A FLEXIBLE
NATURE, IS NOT AFFECTED BY BENDING and the insulation under
such conditions is not impaired. Like all other standards, this material

will probably be imitated. However, the broad, fundamental patents

covering the process of manufacture prevent even a near approach to

the features wherein lie the strength and integrity of insulation

possessed by our NEW STANDARD IRON ARMORED INSULATING
CONDUIT.

CATALOGUES, SAMPLES AND ALL INFORMATION UPON APPLICATION.

Interior Conduit! Insulation Co
GENERAL OFFICES ^SJVD WORKS:

527 West 34th St., New York:, IM. Y.
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y Generators

Direct Connected or Belted for Electric Railways, Central

Stations, Isolated Lighting or Power Plants.

EDDY MOTORS—SLOW, MEDIUM OD HIGH SPEED.

We build all necessary'apparatus for the transmission

of Electrical Power through factory or other buildings.

All Our Apparatus Guaranteed as Represented.

The Eddy Electric Manufacturing Company,
WINDSOR, CONN.

New York, H;. B. Coho & Co., Mail and Express Building.

Philadelphia, Walter C. Mclntire & Co., 506 Commerce St.

Boston, G. M. Angier & Co., 64 Federal St.

Cincinnati, O., John A. Stewart.

Western Office : 305 Dearborn St., Chicago, Wallace & Hine Western Agents.

Elmira, S. N. Blake.

St. Louis Western Electrical Supply Co.

Kansas City, W. T. Osborn.
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y^URRAY FLINT GLASS SLOB6S AKP SHAP6S,

We manufacture Arc and Incandescent Globes and Shades
of all Shapes In Opal, Clear, Roughed and Colored.

Large Capacity. Prompt Shipment.

JAMES J. MURRAY & CO..

Trenton Avenue, Culvert and Waterloo Streets, PHILADELPHIA, PA.

Steam Engineering and
Electricity

Taught by Mail.

Our Stationary Engineers? Scholarship includes instruction in Arithmetic, Mensuration and the
I'se of Letters in Algebraic Formulas, Mechanics, Mechanical Drawing. Steam and Steam Engines,
Steam Boilers, Dynamos and Motors.

Besides a thorough education in the theory of Steam Engineering the instruction is designed to

qualify Steam Engineers and other students to understand, operate and care for electrical ma-
chines; to inst ill electrical plants; to perform calculations and to locate and remedy faults.

Studies are carried on at home. No time lost from work. Specially prepared Instruction and
Question Papers, superior to text-books, furnished free to students.

Also courses in Mechanics; Civil Engineering in all its branches; Book-Keepingand Business Forms
and the English Branches.

A circular giving full particulars will be sent free. Mention the subject in which you are inter-
ested. Address

THE INTERNATIONAL CORRESPONDENCE SCHOOLS, Box 1002, Scranton, Pa-

Jewell Belting Co.,

TAMERS OF

OAK BELTING LEATHER,
^Manufacturers of ... .

High Grade Oak Belting,

HARTFORD, CONN.

THE AMERICAN ELECTRIC METER.

Designed

for all

Forms

of

Service.

«">^j

Send tor cir-

c n 1 a r s and
price lists. 3-Wire 22-Llgh< Meier. Case Open, Showing Mechanism.

The . . .

American

Electric

Meter

Co.,

1014 BetzBldg.,

PHILADELPHIA,

PA.

CHICAGO AGENTS FOR

CLIFTON IRON ARMORED

CONDUIT,

Arc Lamps, Carbons,

Electrical Supplies and Fixtures.

«

169 Adams St., CHICAGO, ILL.

TESTING
OF INSULATED WIRES AND CADLES.

Bs Herbert Laws Webb.

A New Book—Just What You Need.

A Practical Guide to the Testing of Electric Light, Electric

Railway, Telephone and Telegraph Wires.

PBICE, POSTAGE PREPAID, $l.OO.

SEND IN YOUR ORDER NOW.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Building, CHICAGO.

BUCK
INCANDESCI

Monadnock Buildings Chicago.

QUALITY
UNEQUALED

FACTORY
PRODUCTION
TRIPLED.

THE BUCKEYE ELECTRIC CO., Cleveland. Ohio.

JENNEY. JENNEY, JENNEY. JENNEY.

GENERATORS AND MOTORS.
ELECTRO=PLATING DYNAMOS.

Jenney Electric Motor Co.,
300 L,a Salle Street, Indianapolis, Ind.
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Eugene F. .Phillips, Prest. W. A. Hathawait, Treas. W. H. Sawyer, Secy.

AMERICAN ELECTRICAL WORKS,
PHOTIDEXCE, R. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANJTE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Store, P. C. Ackerman, 10 Cortlaudt St.

Chicago Store, F. E. Donohoe, 241 Madison St.

Montreal Branch, Eugene F. Phillips* Electrical Works.

THE CLARK WIRE.
FOR

SWITCHBOARD,

RAILWAY

and MOTOR USE.

All sizes of

Stranded and Flex-

ible Wire and
Cables with

Clark's Insulation.

Inspector Boston Fire Underwriters' Union says:

"A thoroughly reliable and desirable wire in every respect.

"

The Clark wire has been before the public and in'use for the past ten years,

and has met with universal favor. We guarantee our insulation wherever used.

Aerial, Underground or Submarine, and our net prices are as low, if not lower,

than any other first-class insulated wire. We shall be pleased to mail Catalogues,
with terms and discounts for quantities.

EASTERN ELECTRIC CABLE COMPANY,
HENRY A. CLARK, Treas. and Gen'l Manager.
HERP.ERT II. FUSTIS. Tres. ami Klertriclan.

61-63 Hampshire Street,BOSTON, 1VIA!

WE MAKE
The most sensible Shade Lamps in the
world for Physicians. Students, Den-

tists and all classes of business men. Onr lamps are
inanufactnred in ten different styles to suit all kinds of
work. Write to ns for catalogue and price list. Agents
wanted in every city. When you write ns mention this

paper.

XO. 1.
Tin' ahi.ve cut shows our Xo. 1. "Espersen Revolving Shade Lamp," which is

a great favorite with olliee men, students and writers.

Pacific Electric Company,
1_A CROSSE, WIS., «-»- S. A.

EVERYTHING IN WIRE.
BARE AND INSULATED.

ALSO MANUFACTURERS OF THE "CHICAGO'' RAIL BOND.

WASHBURN * MOEIM MFC. CO.,
>VORCEST£R, MASS.

BRANCH OFFICES AND WAREHOUSES: New York, Chicago. San Francisco. Houston. Philadelphia.
Pittsburg. Scranton.

Patented.

iyi DOUBLE GROOVE PONY INSULATOR
HIGH INSULATION.

The most perfect Glass Insulator made is the
Teat Insulator.

"The Teats on the lower rim of the petticoat

attract the water on the outer and inner surfaces
of the Insulator into drops. The water drops
from these points onto the cross arm, thereby
preventing the moisture from creeping to

the pin."

HEMINGRAY GLASS CO.,
Co^r n

'

FACTORIES, MUNCIE, IND.

GRAPHITE SPECIALTIES
FOR ELECTRICAL USES:

Graphite Rods of Various Lengths, from 1-5 Ohm to 100 Ohms Resistance
to the inch. Graphite Roxes and Crucibles, Resisting- Heats

of4,000 Degrees. Inquiries Gladly Answered.

JOS. DIXON CRUCIBLE CO., Jersey City, N .J.

<&£t\
INTERESTS YOU.

BUY A

Robertson-Thompson Indicator
For $40 and be able at all times to know that your
ENGINE is developing correct power for amount of
COAL consumed.

Our other Coal Savers:
Feed Water Heaters, Damper Regulators. Steam Sepa-
rators, Eureka Packing. Oil Extractors. Oil Filters.

SEND FOR CATALOGUE.

HINE & ROBERTSON CO.,
76 ?£%,?•*

SAL AMMONIAC.
(ELECTRIC BRAND.)

For Electrical Purposes.
Guaranteed 98 /gg per cent, and free of lead and iron.

If you want the best quality ask your dealer

for this brand. Imported by

A. KLIPSTEIN & COMPANY, 122 Pearl St., New York.

Tie "H. W. J." Electric Car Heater.
(PATENTED.*

Simplicity—Effectiveness— Durability—Economy.
Xo coils to short-circuit or break, no oxidation, perfect air
circulation, easily controlled and regulated by patented knife
switch. Adjustable to three different degrees of heat. Prices,
etc., on application. .......

H. W. JOHNS MANUFACTURING CO.,
240

""f
Rrd

.

0l^ll%U™
\ew "Voi-k. Philadelphia.

WEATHERPROOF WIRE.
AGENCIES:

Western Electric Co., New York.

Electric Appliance Co., Chicago.

Pettingell Andrews Co., Boston,

Electrical Engineering Co., Minneapolis,

St. Louis Electrical Supply Co., St. Louis,

The Bradford Belting Co., Cincinnati.

Phillips Insulated Wire Co,
Office and Factory: PAWTUCKET, R. I.
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WANTED.
We desire live agents in every town (except

in the state of New York) to handle our new
lamp. Send us $1.80 and we will send you sample
with instructions, or vou can send $1.80 to any
Express Co. here and they will send you the
lamp. We offer you a splendid chance for

making money. Pacific Electric Co.. 120 Main
St., La Crosse. Wis.

VS/XV IMTED.
ARMATURES TO REWIND.
Winders direct from T.-H. and Westinghouse
shops. Work guaranteed. Ten years' experience.
Light plants installed complete. Send for prices.

HODGE, WALSH & LORING,
531 Delaware. Kansas City, Mo,

FOR SALE CHEAP.
Four Electrical Generators in First-

class Condition.
Constant potential, 150 K. W., Type A 23-1.

A'olts, 500; amperes. 300. Detroit Electrical

Works' Standard. Apply to

R. L. GINSBURG & SONS,
DETROIT, .... MICH.

FOR SALE.
One 1,000 light incandescent dynamo and crae

100 light incandescent. Both direct current, com-

pound wound.

I a. miisbe: & co.,
234 E. Lake Street,

CHICAGO.

8% Telephone Bonds
2 Quarterly coupons.

For the eompletion of plant at Mnneie, Ind.,
3<hi phones. $50 each, 100 unsold, Address,
Treasurer, I>r. Kdwarrt T. <*riftith. Ar-
cade Block, Miracle, Ind.

NOTICE FOR BIDS

FOR LIGHTING CITY,

The City of Plymouth, Indiana, will receive

sealed bids up to January 13th, 1S97, for light-

ing the said city with electric light for three or five

years, from February 16th, 1807. Thirty-five to

forty lights with a capacity of 'J.000 candles.

Also rates for each additional light over forty.

The city is to be indemnified against all infringe-

ments on patents. Bids to be for lighting said

city until midnight and for all-night lighting. Plant

to he ready for operation on or before February
lGth,lS07. The city reserves the right to reject

any and all bids.

Agents Wanted.

A few good live agents

to take snl».4*ri]»tioiiM for

the WESTERN ELEC-
TRICIAN and handle our

hook publications. Liberal

commissions paid.

Address, stating expe-

rience and references,

Electrician Publishing Co.
5

5 I O MARQUETTE BLDC.

CHICACO.

WE UNDERSELL ALL!
Bicycle Electric Lights 93.00
Necktie El eftric Lights 1.50
Edison Electric Motors 1.00
Battery Fan Motors 5.00
SS Medical Batteries 3.95
Induction Coils 1,75
Electric Bells finest, - .25
Dry Batteries Best, .25

Discount to Dealers.

happened. Catalogue Ire

OHIO ELECTRIC WORKS, Cleveland. Ohio,

Engravers for Western Electrician,

ILLINOIS ENG. CO,,
ENGRAVERS BY ALL PROCESS.

346-350 DEARBORN ST.,
OHICACO.

Anchor or To

Electrical and Small Woodwork a Specialty.

C. H. LEVER MFG. CO., CHICAGO.

KNIFE SWITCHES. SWITCHBOARDS FOR

ELECTRO- PLATERS, TABLET BOARDS, ETC.

Guaranteed high-grade switches at
reasonable prices.

B. SCHWARZ, 1907-9 N. 6th St.,

PHILADELPHIA, PA.
(Agents wanted in "Western Cities.)

Stilwell's Patent™ Water Purifier.
Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

The Stjlwell-Bierce & SinitH-Vaile Co,,

DAYTON, OHIO.
Risdon Iron A Locomotive Works, Nan Francisco. Cal.. Pacific Coast Agent

NORTHERN SU P» f=>L_Y CO.,
CEDAR POLES and RAILWAY TIES.

Office : Old Colony Bldg.. CHICAGO, ILL. Yards : Peshtigo. Wis.. Fisher& Nathan. Mich.

Write for

"rices on LIVE CEDAR POLES «a
TO

S. Hart,

0C0NT0, WIS.

Map of the United States.
A large handsome Map of the United

States, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S. Eustis, Gen'l Pass. Agent, C, B.

&Q. R. R., Chicago, 111.

INTERNATIONAL ELECTRIC
76 Beekman Street,

STew York.
Ruhmkorff

Induction Coils,

Telephone Colls, Experi-

mental Work, Small Ma-
chinery, Binding Posts.

CEDAR
Lindsley Bros.,

MENOMINEE. MICH.,

WHOLESALE PRODUCERS. POLES

EZ5 CEDAR POSTS, POLES AND PILING
Write H. A. TAGATZ, Beaver. Wisconsin.

WHOLESALE PRODUCER OF ALL KINDS OF CEDAR PRODUCTS.

TROLLEY TIES and POLES
J. C. McNaughton Co., 303 Bourse ia, Pa.

\\
r
o have insi issued a NEW eala-

OLriienl i-lciliir.al hooks t lainiiii; HHi

pages, listing every work <» electric-
ity. A copy will he.-lieerl'ully mailed
on receipt of a two-cent stamp,
ELECTRICIAN PUBLISHING CO.,

510 Marquette Bldg., Chicago.

RELIABLE CROOKES TUBES.

For 3, 4, 5 and 6 in. spark $5.00 net prepaid.

Our improved type of tube

(see cut) is the most powerful

and best designed tube on the

market. Made from best qual-

ity imported glass, having walls

blown very thin, pure platinum

anodes and double seals; guaran-

teed equal to imported tubes.

************

TRY ONE, THEY
NEVER FAIL. . .

The F.J. PEARSON MFG. CO,

u ;l iii and Locust Sts.,

. . ST. LOUIS, MO.

Style F.

BELLS
PUSH BUTTONS.
Exclusive Features.

Send for New Catalogue.

Huebel & Manger,
MANUFACTURERS,

290 Graham St., Brooklyn. N.Y.

EVERY-DAY EXCURSIONS

To all parts of the world can be arrang-
ed for any day in the year, for one or
more persons, upon application to any
principal ticket agent of the Chicago,
Milwaukee & St. Paul Railway. Itiner-

aries carefully prepared for excursions
to California, Mexico, China, Japan,
and to any part of Europe. Estimates
furnished, including all expenses.
Tickets furnished for the complete
journey. It is not necessary to wait for

any so-called "Personally Conducted
Excursions." In these days of progress-
ive enlightenment, with the English
language spoken in every land under the
sun, one doe's not need to depend upon
the services of guides for sight-seeing,
but can go it alone or in small family
parties, with great comfort and security
and at one's own convenience. Write to

C. N. Souther, City Ticket Agent, 95

Adams St., Chicago.

Brady Mast Arms.

T. H. Brady, New Britain,, Conn., U. S. A.,

Manufacturer of Mast Arms.Pole and
Swinging Hoods, House Brackets and
other Specialties for Construction
Work,—Catalogues and Prices fur-
nished on application.

Incandescent Lamp Supporters

Instant placement and fixture of lamp in any
desired position, with no attention to fastenings.

Adapted to every requirement from library to

workshop. Send for catalogue C.

THE 0. C. WHITE CO., WORCESTER, MASS.
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Victor Turbine Water Wheel.
Cylinder or Register Gate— Close Regulation and High Efficiency

at Full and Partial Gate.
The attention of ELECTRIC COMPANIES is called to this CELEBRATEO "WATERWHEEL as particularly adapted to their use, on account of its remarkably steady 11101 ion,

high speed, and great efficiency and large capacity for its diameter, being double
the power of most wheels of the same diameter. It is used by a number of the leading electric com-
panies with great satisfaction. In the economical use of water it is without an equal, producing the
highest per cent oi usetul effect guaranteed.

SEND FOR CATALOGUE AND PARTICULARS.
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 3S feet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts,
and where the situation admits of their use we recommend them.

THE STILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works, San Francisco, Cal., Pacific Coast Agents.

COMMUTATORS
REFILLED.

Sioux City Brass Works,
STOrX CITY. IOWA.

PLATINUM
For alii Purposes.

£orap and Native Platinum tnrchased.
BAKER & CO., 408-414 New Jersey

Railroad Ave., Newark, N. J.

Inside Facts
Most wheelmen know a little about

mechanics. They ought to know more.
They ought to know all the inside facts
about the machine they are riding.

A bicycle is a delicately adjusted piece
of meclianism. The rider who knows all

about his wheel will not have much use
for the man who does repairing. He will
spend precious little money for repairs,
adjustments and "what not^"

Every wheelman ought to read Lord's
Powerand Machinery Magazine. It is

devoted to Mechanics, Engineering and
Machinery. It is full of facts, opinions
and theories from the world's best writers
on the subjects to which it is devoted.

Published monthly at $1 a year. No
wheelman can possibly read it a year
without getting more than a dollar's
worth of information. Sample copy sent
for 10 cents. Write to us.

GUILD & LORD
• 613 Atlantic Ave., Boston, Mass.

C(J>###0<--:- :.:-- * Co-pur. >
' # O • O •

[Hercules BAtTerje:
|A_ Clede batteries

I PORCEIAlN INSU[ATION Ot all kinds
We Solicit Ihe maKlns ot

Specal Desiohs ot^ Porcelain.

Pen'u Clcctric Mrc.Co.

NEW EDITION.X -RAYS
FOR EVERYBODY.

Id'M/ard Trevert.

Just off the Press. 93 Pages. 47 Illustrations.

Fully describes in plain terras how to perform experiments with the X-Ray Outfit.

Tells what electrical apparatus is needed and how to manipulate it. Illustrations show
clearly how to connect up the Crookes Tube, the Ruhmkorfl: Coil, and how to run
them, either by batteries or electric light currents. How to make an X-Ray Outfit

very cheaply, including a Fluoroscope.
Write us at once, enclosing 25 Cents in stamps, postal note, express money or-

der, and get one of these valuable books.

ELECTRICIAN PUBLISHING CO.,
5,° SWSSSSl'*"

The Standard Open Circuit Batteries
of the World.

SEND FOK CIRCULAR AND PEICE3.

THE LECLANCHE BATTERY CO.,
111 to 117 East 131st St., N. Y.

Thousands of our Cells
are in Service in U.S.
and Abroad. . . .

STORAGE BATTERIES for all purposes

Large Surface.Solid Rolled Lead Plate. Immense Strength.

Electro-Chemical Formation of Active Material.

nsurinc GREATEST DURABILITY combined with EFFICIENCY
ALL SIZES FOR SALE BY

Established 1880.

Highest Award Granted

at World's Columbian
Exposition, Chicago, 1893,

American Battery Company,
4:3 "West Quincy Street,

CHICAGO, ILL.

Absolutely Non=ln=

fringing Protection

Guaranteed to all

Purchasers.

Sectional view of plate

IT'S ALL RIGHT.

Webb's Telephone Hand-Book,
expert as well as the novice-

A book for the
Price $1.00.

ELECTRICIAN PUBLISHING CO.,
S IO IVI a rquette Bu ilding, O H ica£ro.

rowofCedario

MtNOMiNttMieH.; for prices on) white, cedar poles.
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THE OVERSHINER

Switchboard! Telephone,

Tixat Does iVot
Ixifrixig;e>

At last we have perfected a switchboard
that is perfect—100 drops, occupies is inches
square, all hard rubber front. Each drop
is a switchboard in itself. Can be removed
and replaced without disturbing any other
drop or any of its connections without un-
soldering or soldering a single wire. The
line wire is not even disturbed Every drop,
drop coil, ringing connection, drop restorer
is all in one encased in a hard rubber shell.

The act of answering call mechanically re-

stores drop at same time. The act of "mak-
ing connection rings party up called for.

Operator cannot get mixed up. A drop
down is positive evidence that call has not
been answered. Any operator can take
out and replace drop and all its connections
in 20 seconds and it is ready for use. Round
plugs and spring contacts make perfect
c»nnections. The cut shows board com-
plete with one drop and all its connections
taken out. "With this outfit it is an impos-
sibility to answer a call without restoring
drop. An impossibility to place plug in
number called for without ringing same up.
only two movemenlsto answer call, restore
drop and ring up party called for. No ring-
ing back in operator's or subscriber's ear.
Don't fail to inquire further into the merits
of this board before buying.

METALLIC OR RETURN WIRE SYSTEM.

We make telephones, too. Not "things,"
but telephones that will give service. Guar-
anteed first class in every particular. Our
transmitter is "light." Automatic ringing
attachment. No push button, or pushing
in on crank. Complete, oak or walnut—
siDgle or double cell—$12 each. Cash to
accompany order. Tour money back if

not satisfa- tory in every respect. Bridging
bells furnished, $3 extra.

Elwood Telephone

& Switchboard Co.,
ei^wood, IINTD.

Refebences:—First National Bank and
Citizens' Exchange Bank, Elwood, Ind.

THE STANDARD TELEPHONE
AND ELECTRIC CO.,

MADISON, NAZIS.
P. L. Spooner. President.
H. C. Dodge, General Superintendent.

E. W. Batchelder, Secretary.
H. A. Taylor, Treasurer.

Manufacturers of reliable, time tried and tested Telephone
Apparatus. Irrespective of price the best. Trial proves it.

We have received thousands of unsolicited testimonials

and have equipped over 150 dividend=paying exchanges.

A TIMELY HINT: Buy Telephones and Appli-

ances from manufacturers whose guarantee of protection

is a practical certification that your interests will be ably

taken care of. "A Word to the Wise," etc.

Up-to-date instruments furnished to meet all require-

ments of service.

Standard Telephones and Switchboards are leaders. Why? Because

efficiency of operation, best materials, finest workmanship and careful

attention to details recommend their adoption by experts. Correspondence

solicited.

We Maiinfactnre

^TELEPHONES.
Complete Exchanges Installed.

Northwest Engineering Co.,
st. paul; minn.

T
ELEPHONE
Send for our prices before you

place your orders. S

A NOVEL
TELEPHONE

SVSTEM?
Don't believe you've seen it. Before

buying write us—it'll pay.

Ml ELECTRIC CONSTRUCTION CO,

9th Floor Owings Building, CHICAGO.

GUARANTEE: To give entire satisfaction.

DEVEAU &CO.,
32 AND 34 FRANKFORT ST., NEW YORK.

ACENTS WANTED
Id every town and city in the United
States to sell private line and exchange
telephones. We manufacture the largest

line and best telephone in the world.

Write for particulars.

ELECTRICAL MFG. & SUPPLY CO.,
IIAMSTDE, HIIFIll.W.

...FOR...

TELEPHONES
..GO TO THE..

VIADUCT CO., Baltimore.

flpwwFFUFACTORY.

POP

iT™!^^ 'BrookiVn.N.Y,

UN

fssT*
§

i
S5b

I

WESTERN TELEPHONE

-^CONSTRUCTION CO.,
250 S. Clinton Street, CHICACO,

. . LARGEST MANUFACTURERS OF . .

Telephones and Appliances,
EXCLUSIVELY, IN THE UNITED STATES.

THE! TELEPHONE HAND-BOOK
BY HERBERT LAWS WEBB.

Member of the American Institute of Electrical Engineers, and of the Institution of Electrical Engineers, London. Author of "A Pra tical Guide to the Testing of
Insulated- Wires and Cables." Joint Author of '' Electricity in Daily Life."

I4t€> F»ages, 138 illustrations, Cloth, Hand-Book Size, Price $I.OO-
EXTRACT FROM PREFACE.

"This little book lias no pretension to be considered a complete treatise on telephony as it exists in America. The time for such a work is not yet come. But it is felt that there is a demand
for a practical book on telephone working and management, and the TELEPHONE HANI) HOOK is an attempt at meeting that demand. With the exception of afewcllapte s dealing with
certain tonus of transmitters and receivers used in Europe, which are given for the information of those who may wish to engage in the manufacture of telephones, thd hook is b.Lse.l entirely on
standard American practice; and most of tne material, apparatus and methods described are peculiar to or have originated in this country."

No pains have been spared to make it the best book of its kind. It is right up to date, intensely practical, and so plain and clear in its language that anyone can understand and learn from it

everything legarding telephone work and management. It conforms in size and style to our other Hand-Bjoks whicn have been so favorably received by the entire electrical fraternity.

-CONTI
CHAPTER 1. The Invention of the Telephone.

2. Sound Waves. Articulate Speech.
3. Electric Telephouy. The Hell Telephone.
4. The Microphone.
5. Current Induction. Electromagnetic In-

duction.
6. The Induction Coil: Its Use in the Tele-

phone Transmitter.
7. The Complete Telephone Circuit.
8. Mavn-t Telephones.
9. The Bell Telephone Receiver.

10. Other forms of Magnet Telephones.
11. The Gower, Ader and D'Arsonval Receiv-

ers, Mercadier's IJi-Telephone.
12. The Siemens, Kotyra, Neumayer and

Bottcher Receivers.

Published and for sale by ELECTRICIAN

NTS.
litters.CHAPTER 13. Carbon Transn

i+. The Hlake Transmitter.
15. The Long Dis'anee Transmitter.
16. The Solid-back Transmitter.

The Berliner Transmitter,
The Cuttriss Transmitter.
Various European Transmitters.
The Efficiency of Carbon Transmitters.
Batteries for Telephone Work.
Open Circuit Batteries.
Closed Circuit Batteries.
The Practical Management of Batteries.
Magneto Bell.
Automatic Switches.
Telephone Line Construction.

17.
18.

22.

23.

24.

25.

26.

27.

CHAPTER 28. Metallic Circuit.

29. Underground Wires.
Lightning Arresters.
Inside Wiring.
Installation of Telephone Instruments.
Inspection and Maintenance.
The Condenser; lis Use in Telephony.

"

Electromagnetic Retardation.
Exchange Working.
Small Exchanges.

38. Party Lines: The Bridging Bell.

39. Long Distance Telephony.
40. Duplex Telephony.
41. Simultaneous Telegraphy and Telephony

Appendix.

30.

31.

33.

34.

35.

37.

PUBLISHING CO.; Suite 510 Marquette Building, CHICACO.
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THAT WHEN OTHERS CLAIM THEIR CARBONS TO BE "AS GOOD AS

"THE ELECTRA,
pp

HIGHEST GRADE NUERNBERG CARBONS,
TRADE MARK'

Electra " carbon cannot be surpassed in quality and efficiency, and thereby pay the greatest compliment to the "Electra''

.TRADE MARK*

They admit that the

carbons.
The leading electric light stations agree with the above and acknowledge the " Electra" carbon to be the standard arc light carbon and are

using it exclusively.

Send for latest price list and samples to

HUGO RBISINGER, 38 Beaver St., ^ETW' YORK.
So I g Im poi-t^r* "ffo r "tl-»e li-teci States and Canada

Start the New Year Right.
Buy Telephones and Switchboards from the oldest independent manufac-

turers in the XT. S. Our instruments are guaranteed against infringement of

patents not owned by this company, and are also guaranteed to give perfect satis-

faction, or may be returned at our expense.

LAST CHANCE ON OUR SPECIAL OFFER.
SPECIAL OFFER.—Any owner of an exchange who has telephone instruments that are not

giving satisfactory results, who sends a copy of this ad., will receive postpaid, on trial, one of

our celebrated transmitter heads which can be readily attached to any transmitter box.

The D. A. Kusel Telephone Mfg. Co.,
1105 PIXE STREET, ST. l,OlTIS, MO.

The American Electric Telephone Co.,

KOKOMO, IND., U. S. A.,

The Largest Manufacturers
—or

—

Telephones and
Switchboards

IN THE UNITED STATES.

ALL GOODS STRICTLY HIGH GRADE.

325 exchanges, aggregating 60,000 telephones, in

use. Three years' service. Write for our 1897 cata-

logue showing new types and prices.

The American Electric Telephone Go.,
kokomo, r:Nrr>., u. S. A.

BUY
Your Electrical Books of the Electrician

Publishing Co., Suite 510 Harquette

Bldg., Chicago. You will save TIME and

MONEY by doing so

THE

MOTORMAN'S GUIDE,
A PRACTICAL TREATISE

OI

Street Railway Motors;—oie—
How to Become a Practical Motorman.

By J. W. GAYETTY.
Price, = = = = = = $1,00

CONTENTS.
1. Introduction. 2. Car wiring. 3. How to locate trouble in your- car while

on the road. 4. How to cut out a motor. 5. Information on "K" controllers.

G. How to locate trouble in a reversing switch and how to overcome it. 7. How
to reverse a car in order to obtain best effects. 8. Points about motors that should
be looked after closely. 9. Short circuits. "What a short circuit means and how
to locate it. 10. Information on incandescent light circuits. 11. Electric motor
force, or how armature rotation is obtained. 12. How to increase the speed of a
motor by changing two connections. 13. General information on Westinghouse
motors. 14. Westinghouse fuse block. 15. Westinghouse lightning arresters.

16. Westinghouse lamp circuit. 17. Information on open circuits and sparking
brushes. 18. Some questions you may be called upon to answer. 19. Points of

interest to all. 20. Conclusion. 21. Diagram of car.

EXTRACT FROM INTRODUCTION.
"Recognizing the fact that not one motorman in twenty thoroughly under-

stands his motors, I feel that I am giving them great value for their money, and
at the same time furnishing them with the means of holding a position on any
Jine they may be employed on. While serving as foreman in different car
houses, the author has been able to gain a great many pointers that will come up on
the examination of motormen and conductors, and having possessed these, together
with my knowledge of electricity, I feel perfectly safe in stating that they can-
not ask you any question that I have not honestly and correctly answered in this

little book. If you wish to learn the value of this book, go to your electrician, or
man in charge of your motors, and ask him for information, and then, and not
until then, will you learn the true value of this book. It has always been under-
stood by all electricians or foremen of car houses, that no information of any
importance be given to any one outside of their class, and consequently most men
running cars to-day are ignorant of their motors."

Send for Copy.

ELECTRICIAN PUBLISHING CO.,
510 MARQUETTE BLDC. CHICAGO.

Don't Fail to Send for Our I 897 Catalogue.
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THE BLACK SPOTS
Which mark the difficulties met with in prac-
tice by Electricians, Engineers, Dynamo Tend-
ers, Linemen, Students and everyone interested
in Electricity, can be blotted out by securing
a copy of

ELECTRICITY
MAGNETISM

LESSONS.
AND

A series of thirty-four lessons covering the Science of Electricity from its Fundamental Principles to its

Everyday Practical Application. Comprises 325 pages, over 300 diagrams
and illustrations. Price $2.00. By

PROF. D. C. JACKSON, University of Wisconsin.
PROF. H. S. t'ARHART, University of Michigan.
PROF. B. F, THOMAS. University of Ohio.
PROF. WM. A. ANTHONY, of New York.

' PROF. BROWN AYRES. Tulane University,
i PROF. A. c. PFRRINF.Lehmd Stanford University,CaI.
I PROF. GEO. D. SHEPARDSON, University of Minn.

And others.

A Comprehensive Treatise in Simple Language, free from Algebraic Equations and Easily Understood.

TABLE OF CONTENTS:
1. The nature and properties of electricity.

2. Machines for generating electricity by fric-

tion and by electric induction.
3. Electric batteries or appliances for generat-

ing electricity by chemical action.
4. Electric batteries or appliances for generat-

ing electricity by chemical action (con-
cluded).

5. The magnetic effects of electric currents,
magnetic fields.

G. The magnetic effects of electric currents,
and magnetic circuits.

Ohm's law of the flow of electricity.

Heatimr ( effects of electric currents. Mis-
cellaneous effects of electric currents.

Galvanometers and voltameters.
Measurement of electrical resistance.
Every-day measurements of electric currents
and pressures.

Every-day measurements of electric power.
Condensers and the measurement of their
capacity.

13. Electrolytic disposition of metals.
14. The electric telegraph.
15. Multiple telegraphy.
16. The telephone.
17. The construction of telegraph and telephone

lines and instruments.

7,
S.

9.

10.

11.

12.

FOUR PRIME FEATUR
"Electricity and Magnetism" differs materially

from any other book that was ever published on
the subject. Its characteristic features are:

1. Its Authority.—It was written by a corps
of men eminent in the Electrical profession,
whose life work is the study of tne science and
the imparting of their knowledge to others. No
other electrical book ever published has had such
an array of talent on its electrical staff.

2. Its scope.—It treats the subject from its

primary and fundamental principles to its prac-
tical application, covering the Nature and Prop-
erties of Electricity, the Methods of Generation,
its Principles of Action, and the laws which
govera it.

3. Simplicity of Language.— Out of every hun-
dred people who are interested in Electricity,
there are ninety-nine who have not had the ad-
vantages of more than an average education.

IS. Testing lines for insulation and conductiv-
ity and the location of leaks and breaks.

19. Principles of continuous current dynamos
and motors.

20. Principles of continuous current dynamos.
and motors, their construction, care and
attendance.

21. Arc lighting and arc light machinery.
22. Incandescent lighting and power transmis-

sion, two, three and five wire systems of
distribution for electric lights and motors.

23. Construction of electric light and power cir-

cuits and their testing.
24. Testing electric light circuits, and the dis-

tribution and measurement of light.
25. Electromagnetic induction.
26. Alternating currents.
27. Alternating currents and alternating cur-

rent machinery (concluded);
2S. Miscellaneous applications of electric motors.
29. Electric railways.
30. Methods of handling and controlling rallwy

motors and generators.
31. Model electric plants.
32. Underwriters' rules, etc.
33. Electric welding, forging, etc. ; electricity

applied to the kitchen.
34. Electro-therapeutics. "

ES OF SUPERIORITY:
The other one perhaps may be a college-bred
man who understands the higher mathematics
and can read technical works on electricity and
comprehend them. But this book is intended for
the ninety and nine, and hence has been written
in language that the man of average education
can understand. All superfluous technicalities
and intricate mathematical equations have been
eliminated and the whole subject is made plain
and practical.

4. It is a Catechism.—At the beginning of each
chapter or lesson throughout the book, is a series
of questions, bearing upon the previous chapter
or lesson, and intended. to bring out every point
of importance in it. The reader can thus cate-
chise himself and determine whether in his read-
ing he has extracted all the information that it

was intended he should have.

T

D

I

T

R
I

G
H
T

Sent postage prepaid to any address in the World on
receipt of price, $3.00.

Electrician Publishing Co.,
510 Marquette Building,

CHICAGO.
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HARDRUBBERGOODS
^oR ELECTRICAL, F»XJR:F»0^E>^.

Telephone Receivers,
Battery Cells,

Switch Handles,
Sheet, Rod and Tubing.Estimates for Special Work.

Write for Prices.

THE GOODYEAR VOLCANITE CO.
353 BROADWAY, NEW YORK.

adC. DITTESHOEPER, Oenertil Mgr.
FACTORY: MORRISVILLE, PA.

OEO. PEtHJJOBR, Altsi*- Electrical Dept.

THE TRIUMPH ELECTRIC CO.,
CINCINNATI, OHIO,

MANUFACTURERS OF

Medium and Slow Speed Electrical Machinery,
Direct Connected Generators,

Direct Connected Elevator Motors,
Direct Crip Hoists,

Motors for Special Work.
WRITE FOR CIRCULAR M.

OFFICE AND FACTORY: 610-616 BATMILLER STREET.

( Sew Vork : Messrs. Machado A Roller. 303 Broadway.
SALES OFFICESl |

Atlanta: Messrs. Moore& McCrary.Norcross Bldg.
( St. Ijonis : Triumph Electric Co.. 604 Oriel Bldg.

Chicago: Messrs. Whiteside & Foster, 1000-1003 Fisher Bids.
Nashville: Mr. J. W. Chester.
Pittsburg: Mr. AV. B. Pearson. 50-1 Germania Bank Bldg.

HART INDICATING SWITCH
FOR ELECTRIC CAR HEATERS.

1 AMPERE, SINGLE POLE, 500 VOLT.

DIAMETER OF BASE. THREE INCHES. BREAKS CIRCUIT AT FOUR POINTS.

THE HART & HEGEMAN MFG. CO.
?

HARTFORD, COIMIM.
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MAde-by The- Rockwood- Manufacturing- Co- NiH,
j.M.&i.R-y.&PENN-A.S't.,

| N diANAPolis, Indiana, U. S- A.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Apparatus for

Arc, Direet Current and Alternat-
ing Incandescent Lightingand

Power Transmission.

Preserve Your Copies
OF THE

Western Electrician.
BINDERS $1.00 EACH.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Building, • • CHICAGO.

NEW EDITION,
CROSBY & BELL'S ELECTRIC RAILWAY,

JUST Ol'T. PRICE 82.50. SF.M) FOR IT.
ELECTRICIAN PUBLISHING CO., 510 Marquette Building, CHICACO.

MOONLIGHT SCHEDULE
FOR 1897,

NONA/ READY.
Send 1 cents for a copy. Liberal discount

if large quantities are ordered.

ELECTRICIAN PUBLISHING CO.
SUITE 510 MARQUETTE BUILDING, CHICAGO.

3
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Directory of Principal Electrical and Mechanical Engineers.

B. J.
Arnold, Mem. a. i. e. e.

Consulting Electrical Engineer.

bpeoialtt:
Electric Rtllwsys and Power Stations

1S41 Marquette Bids.. Chicago.

Foree Bain, Eiectricai and

Consulting,
Designing,
Supervising,
Constructing,

Mechanical Engineer.

Spec
General Engineering.

Testing. Expert In Patent Causes.

Suite 1657, 1658 and 1659
Monadnock Bldg., CHICAGO.

I William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers.

Consultations, Reports, Estimates, Plana,
Specifications, Superintendence, Tests, Pur-
chasing. Designs of Central Stations a Spe-
cialty. Turner Bnilding, St. Louis.

Charles A. Pratt,

Consulting Electrical Engineer.

Power transmission and subdivision for
factories. Electric coal mining plants.

Designs for special machinery.
Plans, specifications, tests, supervision.

1423-24 Monadnock Bldg., Chicago.

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

306 Oriel Bldg., ST. LOUIS, MO.

A. M. Patitz, m. a. s.m.e.,

Consulting Mechanical and
Electrical Engineer.

Consultations, Examinations, Reports, Plans,
Specifications, Estimates, Superintendence
and Purchasing. Heating and Ventilating
Plants, Power. Electric Light and Boiler
Plants. Room 701 Pabst Bldg., Milwaukee, Wis.

Telephone Men!
Read Webb's "Telephone Hand-

Book." Price, $1.00. ...
Electrician Publishing Company,

Suite 510 Marquette Bldg.. Chicago.

FOR 1897
WILL BE READY

December 20th,

Price IO cents.
ELECTRICIAN PUBEISHOTGCO.,510 Harqnette Bldg.. Chicago.

Moonlight Schedule

STUDENTS
Will find that the Western
Electrician can help them
wonderfully in the study of

electricity. Subscribe now.
#3.00 per year, in advance.

Electrician Publishing Co.,

Suite 510 Marquette Bldg., CHICAGO

Westinghouse Electric and Manufacturing Company,
ittsburg.

MANUFACTURERS OF

Standard Systems for Electric Light and Power Distribution in Cities, Factories, Mills and Mines.

The Tesla Polyphase Alternating System of Electrical Transmission by which
Power, Incandescent and Arc Lighting may be operated from the same circuits.

The Westinghouse Electric Railway System, which is the most Durable, Economical and Efficient on the Market.

NEW YORK, 120 Broadway. CHICAGO, New York Life Building. SAN FRANCISCO, mils Building. ui..«™i.„,-,.. ci„„ r-„ km I 32 Victoria St.. London. S. W„ Eng.
BOSTON, Exchange Building. PHILADELPHIA. Olrard Building. SYRACUSE, N. Y., Bastable Building. westinghouse tlec. Lo., LI a. < 32 Aye df, r0pera Parjs prance.
BUFFALO. N.Y.. No. 8 Erie Co. Bank Bldg. P1TTSBURQ, Westinghouse Building. TACOnA, WASH.. 102 S. 10th Street.
CHARLOTTE, N. C, 36-38 College St. ST. LOUIS, American Central Bldg. For Canada address Ahearn & Super. Ottawa, Ont.

Have you seen it?
-

A NOVEL OIL FILTER. Ww
1 -

Write and ask questions—
maybe it'll pay.

* 1 |

1 ^fl IB^

METROPOLITAN ELECTRIC CO.,

186 Fifth Ave., Chicago.

WESTERN ELECTRICIAN
Although lar

FOUND

Contains more news for the busy

reader than can be found in any

other journal devoted to electricity- Although large claims of superiority have been made

by our contemporaries, it has been Pfll All) ^at ^e Western Electrician is far

above the other papers in the matter (J (J llU °^ news
t
as *s evidenced by the follow-

ing testimonial: "Although I have taken every electrical journal, there is none I like so well as

the Western Electrician." This is the reason the Western Elec-

trician has so large a circulation, even if it was not found at the NORTH POLE.
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PROGRESS THE ORDER OF THE AGE.
The New American Leads.

Becent improvements made in the New American Turbine have increased the power as per their
diameter, tnd produced greater efficiency from whole to half water than any other turbine, as
evidenced by the following, copied from certified tests mide at Holyoke, Mass., on the dates named,
and signed by A. F. Sickman, engineer in charge of experiments, and E. S. Waters, hydraulic
engineer.

The originals of these certificates and tests of other sized wheels can be seen at our office.

Test of a 45-Inch Wheel-lulj 9. 1894. Test of a 42-inch Wheel-July 14. 1894.

Head.
Rev.per
Min.

Cu. Ft.

perSea H. P.
Per
Cent.

Whole Gate

X "

Head.
Rev. per
Min.

138.00

134.80
129.33
125.25

121.00

Cu. Ft.
perSec. HP. Per

Cent.

Whole Gate
%
% "

54 "

16.06
16.42

16.78

17.03
16.88

119.17

122.00
117.33
111.83

118.67

141.58
127.18
112.60
98.12
82.07

205-27

195.19
175.74
149.99

118.40

79.76

32.58

82.18
79.31

75.52

16.33

16.56
16.59
17.13
17.48

134.18
120.85
104.85

92.76
70.80

199.56
188.14
162.89

142.40
98.85

80.50

83.09
82 77

79.21
70.60

For information and catalogue write

THE DAYTON GLOBE IRON WORKS CO, Dayton, 0., D, S. A.

Racine Automatic

HIGH SPEED

ENGINES
Froml to 125 H. P.

Especially Adapted for

ELECTRIC
LIGHTING,

And all places where
high speed in connection
with economy is desired.

0ver2.500 in use.

Porcupine & Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for catalogue
describing our new
1 to 6 H. P. Auto-
matic Engine and
Boiler outfit.

Racine Hardware Co.
RACINE, WIS.

The Electrician Publishing

Co., Suite 510 Marquette

Building, Chicago. Headquar-

ters for all latest Electrical

Books. Write for Catalogue.

Hot

Cool

Weather or

Weather the

The Best and
Cheapest Pow-
er for driving

Dynamos, Steady Idght Guaranteed. Send
for Catalogue, Etc.

Gasoline Engines.

THE VAN DUZEN GASOLINE ENGINE CO., CINCINNATI, OHIO.

WESTERN

ELECTRICIAN
Is always interesting. Always contains
timely information as well as the latest
news. If you are not a regular reader
send us your name and address for trial

offer.

WESTERN ELECTRICIAN,
Suite 510 Marquette Building.

CHICACO, - - ILL.

DYNAMO BUILDING
With detail drawings and instructions for winding,
(wiving correct sizes of wire, dimensions of iron, etc.
Also diagram for honse wiring. ......

BY l_. O. ATWOOD.
Profusely illustrated. Size of page, 10x8 inches. Price, 83.

"This work is gotten up especially for amateur builders and non-professional
men. All measurements and instructions for winding are taken from machines
in actual service. Particular attention has been given to every detail of construc-
tion, that they may be thoroughly understood. This work will be of great value,

not only to those who wish to build dynamos, but to superintendents, engineers

and workmen who have the care of established systems."

—

From Preface.

Pronounced to be a practical, axd complete work.
Sent postpaid on receipt of price.

ELECTRICIAN PUBLISHING CO.,
SUITE 5IO MARQUETTE BUILDINC. CHICACO.

the Mccormick
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electrical Work.
Gives more power per diameter with a

higher percentage of useful effect than any other
water-wheel heretofore made. All sizes, right and left
hand, are built from patterns perfected under systematic tests in
the Holyoke Testing Flume.

Parties having power plants which are unsatisfactory, and
those pontemplating the Improvement of powers, will find It to
their interest to confer with me, as I am willing to guar-
antee results where others have failed, no mat-
ter what make ofturbine has been in nse. ST4TE
KF.qi IRFMEXTS AXD MIMl FOB CATA-LOGUE.

S. MORGAN SMITH, York, Pa.
Estimates furnished for complete power plants and

results guaranteed.

NOTICE.

TO THOSE INTERESTED IN ELECTRIC
LIGHTING.

If you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copy at once. It is the only work of its kind in print

and will prove an inseparable companion. It is ;ust the book

thousands of men have been waiting for; it will be what you
want. 275 pages. Illustrated. Cloth, $2.00. Paper cover,

$1.00. Postage free.

ELECTRICIAN PUBLISHING COMPANY,
Suite Sio Marquette Bldg., Chicago.

New Dynamo Tenders' Hand-Book,
By F. B. BADT.

226 Pages, 140 Illustrations. Flexible Cloth Binding. Size of Type Pag*
S 1-2x3 inches. Price $1.00.

This is, as the name indicates, a NEW BOOK, much more complete than the
'Id one, with all the information, instructions and rules which are required by
•ractical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners
ind operators of all kinds of Electric Plants. It Is the only book of the kind
ublished in the English language. 9,000 copies of the old Dynamo Tenders'
[and-Ttnok sold, and over 5,000 of the new.

Electrician Publishing Co.,
Suite 510 Marquette Building. CHICACIO.

WATER WHEEL
150 Styles and Sizes. Upright and Horizontal.

33 YEARS' BUSINESS
affords every facility for adapting them to

MILLING, MINING, ELECTRIC,
and manufacturing purposes. Easy working balanced gate, and fine regu-
lation. We guarantee highest power, with smallest quantity of water, at
full and part gates. Successfully operating under heads of a to 300 feet.

Write us for fine pamphlet and state your wants.

theJAMES LEFFEL & CO.
si* it i \(.rii i.r>, oiiio. v. :

NON-ARCING AUTOMATIC CIRCUIT BREAKER!
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. ' MADE FOR ALTERNATING OR

° DIRECT CURRENT. ANY VOLTAGE. CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICH., U. S. /



Tanuary 2, 1897 " WESTERN ELECTRICIAN

THE BALL
ENGINECO.

BUILDERS OF

BALL
AUTOMATIC ENGINES,

/fVOUWdntany Wehai/e furnished Dope-far 1

_ * / someolthelargestDrivesI
I inthe country. I

. H-PHANNON

orrower jf
2fflMirkik.£HimQ.

THE

Addressograph,
Patented April 28, 1896.

Prints 2,000 PER HOUR Electric Light

bills, Telephone bills, Envelopes,

Shipping tags, etc.

Costs less than 10c. PER THOUSAND.

Inks, prints and revolves to the next

address at one motion of foot.

Prints number, amount, date and ad-

dress, one motion of the foot.

Additions and changes easily handled.

Adopted by U. S. Government, New

York Life Insurance Co., Armour & Co.,

Hundreds of Gas, Electric Light and

Telephone companies.

356 Dearborn St, Chica

REG.TRADE MARKS

JJimfdiJbj&umM

The Phosphor Bronze Smelting Co. Limited.

2200 Washington ave.,philadelphia.

"ELEPHANT BRAND PHOSPHOR-BRONZE'
INGOTS,CASTINGS,WIRE,RODS,SHEETS,etc,— DELTA METAL
CASTINGS, STAMPINGS and FORGINGS

'ORIGINAL and Sole Makers in the U.S.

J. C. BRILL COMPANY, - - PHILADELPHIA,
BUILDERS OF RAILWAY AND TRAMWAY CARS OF ALL CLASSES.

o *o*o#o*o*o #0*0*0*0*0 *o*o*o
* *

s Aluminum §

I Nickel Alloy, f
* *
o Manufactured by The National Oee o
* & Reduction Co. , under Letters Patent *" dated Sept. 18, 1891, No. 459,494. O

O *

% This alloy is especially and now univer- °

q sally used for armor plates, gun metal, pro- *

$ jectiles, acid pans, propeller wheels, car ?
O wheels, steel castings of any description and q
* general foundry castings in either gray *
O iron, malleable iron, braps, brooze and cop-
* per castings. It is usedvery extensively in *
O i uddlingfurnaies, open hearths, reverber-
* atory furnaces and steel cooverte'S. Its *o fluidity and cleansing properties to metals, o
* aBldefrom its strengthening qunities, are *
2 attested by indisputable aulhoiiiles. O
o *

Aluminum Nickel Alloy Is reduced from °
* twenty cents to FOUR CENTS per pound *

,£
in ton or 6oo-lb. barrel lots. Sold under °
strict guaranty. *

o National Ore & Reduction Co.,
*

J
ST. LOUIS, MO. o

Branch Agencies and Supply Offices: q
Biohard Baihd & Son, Ironmongers, *

Hamilton, England, and Glasgow, Scotland.
Wm. Clendinneng & Sons, Montreal,

Can.
D. C. Caboll & Co., Pittsburg, Pa.
The Jodnson Mpo. Co., San Francisco,

Cal.

o *o*o*o#o#o #o*o#o*o*o #o<

o
*

o* o

LEVIATHAN
DYNAMO
BELTS

jM

111
RUN

Are Stronger, will run more steadily,

and transmit more power than any
belt made. Oil has no effect on them.

Cost less than leather. Every belt

guaranteed. Write for price and sample.

MAIN BELTING CO.,
Sole Manufacturers,

1 221 • 1 235 Carpenter St'., Philadelphia.

120 Pearl Street, Boston.

248 Randolph Street. Chicago.

Main Driving Belts a Specialty.

BROOKLYN, N. Y.
Manufacturers of the

Morrill "Climax" and "Compound" Safety Water

Tube Boilers.

BUILT IN UNITS OF 50 TO 1,000 H. P.

CAUTION:
Beware of infringers, they will

be rigidly prosecuted.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and
All Classes of Iron Work.

Specifications, I>ra\vings and Prices famished
on application.

Send for Catalogue of Climax and Compound Boilers.

Special attention given to the building of Electric Motor and Trail Cars

Builders of BrtU No. 21 Truck with solid forged frame, and "Eureka" Maximum Traction Pivotal Truck,

Vertical Philadelphia Corliss Engines,

Simple, Compound and Triple Expansion—Any Power.

CONDENSERS, AIR PUMPS, BLOWING ENGINES,

COMPRESSORS, HEATERS, STEEL CHIMNEYS.

Prices on
Horizontal Philadelphia Corliss Engines,

.... Any Style
* I'. 1. 1. 1 V G U.KNTS :

New York, Chas. A. Bennett, 126 Liberty St.; Boston, Kellogg& Witherbee,
41 Federal St.; Chicago, Win. F. Parish Mach. Co., Harquette Building, Chicago,

II!.; W. J. Creelman, 818 Granite Building; Charlotte, N. C, Mecklenburg Iron
Works; Detroit, Louis Scofield, Rooms 10 and n Peninsular Bank Building;
Johannesburg, Z. A. R., Sherriff Swingley & Co.; New Orleans, La., Consol-
idated Eng. Co., Ltd., 817 Union St.

Philadelphia Eng, Works, w., Philadelphia, Pa.
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The Painter=Morrison Push Button Flush Switch.
PATENTED DECEMBER 22, 1891.

This Switch is absolutely the only Flush Switch on the market combining simplicity of

construction with perfection of mechanism.
They are entirely fire and damp proof, sides and base being porcelain.

They can be wired without taking apart, saving time and labor.

The finishing plate can be made to harmonize with other decorations of the room, and need

not be put on till all other work is done.

They are positively non-arcing.

They can be placed in groups and are easily accessible in all their parts.

The buttons indicate by the touch whether on or off.

They are finished with brass, nickel or copper face plates, and all parts are interchangeable.

The Switch is 10 ampere, Double Pole. ;«-' ——
Price $2.00. A small extra charge for any special finish desired.

HORRISON SOUTHERN ELECTRIC CO.,

MANUFACTURERS,

t-loen Building, BALTIMORE, IN/I D.

AMERICAN-BALL ENGINES.
The latest and best work of Mr. Frank

II. Ball.
Some of the new features of this im-

proved engine are: LARGER CRANK
SHAFTS. AUTOMATIC CIRCULATION
OF OIL and a MARVELOUS GOVERNOR.
We also build ELECTRICAL GENER-

ATORS and MOTORS of superior design
and liberal proportion*.

AMERICAN ENGINE CO,
BOUND BROOK, IM. J.

PERKINS
Enclosed

Arc

Lamp.

Fig. 1 .

Appearance of Lamp when in

use-

Fig. 3.

Ornamental parts and
globe removed.

150 HOURS' BURNING
WITH 12 INCHES
OF CARBON.

Manufactured by-

Fig:. 2.
Globe lowered for trimming.

Globe cannot fall off.

Perkins Electric Switch Mfg. Co.
HARTFORD, OOIV^.

NEW YORK, 219 Havemeycr Building. CHICAGO. 1538 iUouadiiock Building:.
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CENTRAL STATION EQUIPMENTS.

DIRECT CURRENT APPARATUS
For Distribution over City Mains.

and MULTI-PHASE APPARATUS
For Transmission to, and Distribution Over, Suburbs and Outlying Districts.

IN IVIY IIM GENERATION.
ECONOMY IN TRANSMISSION.

ECONOMY IN DISTRIBUTION
EXTENSION OF SPHERE OF OPERATION.

GENERAL ELECTRIC CO.
Main Office: SCHENECTADY, N. Y.

Sales Offices in all Large Cities of the United States. For Canada: Address Canadian General Electric Co., Toronto.

The Holidays are Here.
Why not make a. present of an electrical book to those you desire to remember New Year's? Useful presents are most appre-

ciated. Note the following:

NEW DYNAMO TENDERS' HAND-BOOK.—By Lieut.

P B* Badt. One hundred and forty illustrations. Price

$1.00. An entirely new and up-to-date work, 226 pages,

flexible cloth binding, size of page 5% by 3y3 Inches.

Designed for dynamo tenders, linemen, stationary, and
marine engineers. Just the book for men who wish to

learn how to operate and care for electric light installa-

tions. The only book of the kind in the English language.

BELL HANGERS' HAND-BOOK.—By Lieut. P. B. Badt.
Third Edition. Eighth Thousand. One hundred and six

pages, 97 Illustrations. Just the book for those engaged In

selling, installing' or handling Electric Batteries, Electric

Bells, Elevator. House or Hotel Annunciators, Burglar or

Fire. Alarms, Electric Gas Lighting Apparatus, Electric

Heat Regulating Apparatus, etc. The only book of its

kind. Simple as A, B, C. Price 51.00.

ELECTRIC TRANSMISSION. HAND-BOOK.-By Lieut.

P. B. Badt. First Edition. Three Thousand Copies.

Ninety-seven pages, twenty-two illustrations, twenty-seven
original tables. Gives more practical Information on the

subject than any work published to date. The book con-

tains all necessary Information for Power Producers, Cap-
italists, Agents, Engineers, and Motor Inspectors. With
this book anvbodv may make estimates on the cost of

Transmission "Plants. A practical and reliable work. Price

51.00.
'

INCANDESCENT WIRING HAND-BOOK.—By Lieut.

F. B. Badt. Profuselv illustrated. Price $1.00. Type page
6% by 3 inches; flexible cloth binding, sixty-six pages,

thirty-five cuts and five tables, three of which are 12 by IS

Inches. These tables give at once, and without any calcu-

lation, the size of wire required In each case for any per-

centage of loss. A timely book, containing full Instructions

for Incandescent Wiring, and complete Information con-
cerning Methods of Running Wires, Location of Safety
Devices and Switches, Splices, Insulation and Testing for

Faults, Wire Gauges, General Electrical Data, Calculating
Size of Wires, Wiring of Fixtures. Elevators, Buildings,

Isolated and Central Station Plants. The only complete
book of the kind published.

DERIVATION OF PRACTICAL ELECTRICAL UNITS.
—By Lieut. F. B. Badt and Prof. H. S. Carhart. Price,

postage prepaid, 75 cents. This is a very handsome book
of sixty pages, printed on fine, heavy paper, with
neat cloth binding. It contains Portraits and Bi-

ographies of Ohm, Watt, Faraday. Joule, Gauss, Weber,
Sir William Siemens, Dr. Werner von Siemens. Volta,

. Ampere, Daniell and von Jacobi, together with a carefully
prepared table of Practical Eleetrfcal Units, with their

relative values. In no other single volume can this rare
collection of portraits be found.

THE TELEPHONE HAND-BOOK.—By Herbert Laws
Webb. One hundred and fortv-six pages, 138 Illustrations,

-cloth, hand-book size, price $1.00. Extract from Preface:
"This little book has no pretension to be considered a com-
plete treatise on telephony as It exists in America. The
time for such a work Is not yet come. But it Is felt that

there Is a demand for a practical book on telephone work-
ing and management, and the Telephone Hand-Book
is an attempt at meeting that demand. With the exception
of a few chapters dealing with certain forms of trans-
mitters and receivers used In Europe, which are given for
the information of those who may wish to engage in the
manufacture of telephones, the book is based entirely on
standard American practice; and most of the material,
apparatus and methods described are peculiar to or have
originated In this country." No pains have been spared
to make It the best book of its kind. It is right up to
date, intensely practical, and so plain and clear In Its

language that anyone con understand and learn from it

everything regarding telephoue work and management.
It conforms In size and style to our other Hand-books
which have been so favorably received by the entire elec-
trical fraternity.

THE BOOK YOU WANT.
DESMOND, CHAS.—Electricity for Engineers. Constant

Current. A clear and comprehensive treatise on the prin-
ciples, construction and operation of Dynamos. Motors,
Lamps, Indicator and Measuring Instruments; also a full

explanation of the electrical terms used in the work. Al-
ternate Current Apparats. Containing an explanation of
the principles governing the generation of, and a descrip-
tion of the instruments and machinery used In connection
with Alternate Electric Currents. Illustrated. Revised
Edition, 12mo, cloth, Chicago, 1893. $2.50.

BUCKLEY, W. J.—Electric Lighting Plants, their cost
and operation. Two hundred and seventy-five pages, many
illustrations and diagrams, cloth. 1S94, 52.00; paper 51.00.

The purpose of this work Is to give to Intending purchasers
of lighting plants such details as may aid them In forming
a fair estimate of the cost of construction and operation
of a proposed plant. Data compiled from station reports
of electric lighting plants employing overhead circuits,
with suggestions pertaining to the information usually
desired by the non-technical purchaser.

CROSBY, O. T, AND DR. LOUIS BELL.—The Electric
Railway in Theory and Practice. A complete treatise on
the construction and operation of electric railways. Second
Edition, revised and enlarged. One hundred and eighty-
three illustrations, 8vo, doth. New York. 1S92, $2.50. In
this work will be found a full discussion of the principles,
apparatus and methods of construction employed In electric
railroading. The treatment of the subject Is thoroughly
practical, and will recommend itself alike to the electrical
engineer, the student and the electric railway manager.

LOCKWOOD.—Electricity, Magnetism and Electric Teleg-
raphy. A practical guide and .

hand-book of general in-

formation for electrical students, operators and Inspectors.
Three hundred and seventy-six pages, 152 illustrations,
$2,50.

THOMPSON.—Dynamo-Electric Machinery. A text-book
for students of electro-technics. Fourth Edition. Rewrit-
ten and revised. About 1,000 pages, fully illustrated. 39
plates. $6.00.

A DICTIONARY OF ELECTRIC WORDS, TERMS AND
PHRASES.—By Prof. E. J. Houston. Third Edition, Re-
vised and Enlarged. One volume, octavo. 750 pages, Il-

lustrated, cloth. Price $5.00. The new edition contains
over 5,000 terms and 75 new Illustrations. Concise defini-
tions of electrical terms in general use, illustrated descrip-
tions of electrical apparatus, and clea r explanations of
electrical phenomena. A work needed In every scientific
library and an invaluable reference book to both students
and professional men. One of the features of the dic-
tionary is that it is not a mere word-buuk. The words,
terms and phrases are Invariably followed by a short,
concise definition, giving the sense In which they are cor-
rectly employed.

ELECTRICITY AND MAGNETISM.—A series of thirty-
four lessons, covering the science of electricity from Its
fundamental principles to its everyday practical applica-
tion. Comprises 34 lessons, 325 pages, over 300 diagrams
and illustrations. $2.00. By Prof. D. C. Jackson, Univer-
sity of Wisconsin; Prof. H. S. Carhart, University of Mich-
igan; Prof. B. F. Thomas, University of Ohio; Prof. Wm. A.
Anthony of New York; Prof. Brown Ayres. Tulane Uni-
versity, New Orleans; Prof. A. C. Perrlne, Leland Stanford
University, California; Prof. Geo. D. Shepardson, Univer-
sity of Minnesota, and others. A comprehensive treatise
in- simple language, free from algebraic equations and
easily understood. Table of Contents: 1. The nature and
properties of electricity. 2. Machines for generating elec-
tricity by friction and by electric induction. 3. Electric
batteries or appliances for generating electricity by chem-
ical action. 4. Electric batteries, or appliances for gener-
ating electricity by chemical action (concluded). 5. The
nature and properties of magnetism, magnetic fields. 6.

The magnetic effects of electric currents, and magnetic
circuits. 7. Ohm's law of the flow of electricity. 8. Heat-
ing effects of electric currents. Miscellaneous effects of
electric currents. 9. Galvanometers and voltameters. 10.
Measurement of electrical resistance. 11. Every-day meas-
urements of electric currents and pressures. 12. Every-day
measurements of electric power. Condensers and tbe meas-
urement of their capacity. 13. Electrolvtic deposition of
metals. 14. The electric-telegraph. 15. Multiple telegraphy.
16. The telephone. 17. The construction of telegraph and
telephone lines and instruments. 18. Testing lines for in-
sulation and conductivity and the location of leaks and
breaks. 19. Principles of continuous current dynamos and
motors. 20. Principles of continuous current dynamos and
motors, their construction, care and attendance. 21. Arc
lighting and arc light machinery. 22. Incandescent light- .

ing and power transmission, two, three and five wire sys-
tems of distribution for electric lights and motors. 23.
Construction of electric light and power circuits, and their
testing. 24. Testing electric light circuits, and the distri-
bution and measurement of light. 25. Electro-magnetic in-
duction. 26. Alternating currents. 27. Alternating currents
and alternating current machinery (concluded). 2S. Miscel-
laneous applications of electric motors. 29. Electric rail-
ways. 30. Methods of handling and controlling railway
motors and generators. 31. Model electric plants. 32. Un-
derwriters" rules, etc. 33. Electric welding, forging, etc.,
electricity applied to the kitchen. 34. Electro-therapeutics.

Above books, or any other electrical works published, sent prepaid on receipt of price. Address

ELECTRICIAN PUBLISHING CO., 510 Marquette Building, CHICAGO.
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Wr SHOWING .r/,™.

«A««y!^ror£

2a«l |ME-
PLATESr

WILLARO

5TORA0E

BATTERY
I JOINTS
SOLDER
PASTE

I PELLETS

r,,u - BATTERY C°.~

CLEVELAND OHIO
We Guarantee No Infringements.

Purchasers Protected.

WOVEN LEATHER LINK BELTING

»t. Louie, Mo., IT. 8. A.

iNIJINE_RAWHIDE

JjjgLEATHER.
HULTZ'S PATENT

MEY-JOVER.
DRESSING

'^fetP^^pLT" CEMENT,

T^^pd for^Vcu larsDynamo
ej^ELTINGr.

BRANCHES: 164 Summer St, Boston; 113 Liberty St., » ew lork; 129 Kortb. 3d St., Philadelphia

.

The Electrician Publishing Co., Suite 510 Marquette
Bldg., Chicago. Headquarters for all latest' Electrical

Books. Write for Catalogue.

Grinder
FOR #*

GrindingI
FlatSurfacisImm Do From!
TwoToTen

(TimesAsMuch
Work AsA

Solid Wheel.

JHARlTi
iHliA&nu
FINE TOOtS a M.HSM H ARDW Afl £. !

VULCANIZED FIBRE GO.
SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

factory:
wilmington, del. The Standard Electrical Insulating Material of the World. ,

office:
4 dey st. , new york

.

OFFICE
rerris 'NAfheel
1 131 the Rookery.

Co.

REWIRED WITH RAVEN WHITf CORF WIRE

Chicago, April 30, 1896.

NEW YORK INSULATED WIRE CO.,

320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to
use your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test

will no doubt be a most severe one.
Yours very truly

THE FERRIS WHEEL CO.
By L. V. Rice. Mar.

Used exclusively for all Incandescent Light-
ing at World's Columbian Exposition.

Used in some of the largest buildings in the United
States.

GRIMSHAW WHITE CORE

RAVEN WHITE CORE

COMPETITION LINE WIRE

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

Used by some of the largest Central Stations

and Fire and Police Departments in the U. 8,

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Corllaodt St., New York.
BRANCHES: {ufiSSSSa.

BOSTON:
134 Congress St.

SAN FRANCISCO.
115 New Montgomery St.

Black Diamond File Works.
Est. 1862 Inc. 1895.

Twelve

Medals

Awarded at

International

Expositions.

Special Prize

Gold Medal

at Atlanta,

1895.

Our goods are on sale in every leading Hardware Store

in the United States and Canada.

Q. & H. BARNETT COMPANY,
PHILADELPHIA. PA.

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS. RODS AND TUBING.

For Electrical and Mechanical Purposes, Railway Dust Guards, "Washers
and Packings. Patent Insulating Cleats.

MANUFACTURED BY

THE KARTAVERT MANUFACTURING CO,. Wilmington, Del .

ESTABLISHED 1881.

Colburn Electric Mfg. Co.
999 Winter St., FITCHBURG, MASS..

MANUFACTURERS OF

Incandescent Lighting,
ELECTRIC POWER AND

ELECTRO-PLATINC MACHINES.
Tbe Latest Designs. The Highest Efficiency.

VEgTEBS AGENTS:
Baker Bros., Erie St., Toledo, O.
Missouri Electric Repair Co., 16 S. Ninth

St., St. Louis. Mo.
111. Electric Co., 1536 Monadnock Block,
Chicago, 111.

C. P. Hutchinson, Salt Lake City, Utah.

F.lectric Lighting and
Power Apparatus.

THE

Boston, Mass., No. 180 Summer St.

New York, N. Y., No. 44 Bioad St.

Philadelphia, Pa., No. 509 Arch St.

Atlanta, Ga., Equitable Bidg.
Chicago, 111., Monadnock Bids.
St. Louis, Mo., Wainwright Bldg.
San Francisco, Cal.. No. 15 First St.

Pittsburg. Pa.. John E. Rid all. Carnegie Bldg.
Denver, Colo., Russell & Co.

1o. 10 Arc L*\u:inio luo hunts 2.0CO candle pov^r.

BRUSH
ELECTRIC CO.,

Office and Works. Cor. Belden and Mason Sts.. CLEVELAND, OHIO.
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SIMPLEX INSULATED
WIRES AND CABLES.

iUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.
* EST

h
E

.

R

r.
S

h
L

ixson
E
.''
t

' Simplex Electrical Company,
-I' Monadnock Block, CHICAGO. 75-81 Cornhill, BOSTON. MASS.

STANDARD UNDERGROUND GABLE CO.,
THE ROOKERY.

CHICAGO.
WESTIXfiHOUSE BUILDING.

PITTSBURG.
TIME 1? BUILDING.
NEW YORK.

ELECTRIC CABLES, CONDUITS, WIRES AND ACCESSORIES.
Also hieh-o:rade rubber covered W/ires & Cables.
(YILLAitDL. caNDEE. (.Business Managers GJiO.T.MANSON. W.H. HODGINS.
H-DUKANTCHEEVER,f JJUSmi-ssmaDasers ' GenTSupt. Secretai

LIMITED,

m'l
THE OKONITE COMPANY,

253 Broadway, New York.
INSULATED

WIRESandCABLES,
For Aerial, Submarine and Underground Use.

,
Candee Aerial Wires,

Manson Protecting Tape.

Okonite Waterproof Tape.

BRANCHES: Chicago, Boston, Philadelphia, Pittsburgh, Minneapolis, Cincinnati, Kansas City,

Omaha. Louisville. St. Louis, San Francisco, London and So. America.

PARANITE
INSULATED WIRES .0 CABLES

For Aerial, Submarine and Underground Use.

White core Lamp Cord
Telephone and Telegraph Gables a Specialty.

Indiana Rubber & Insulated Wire Co.,
JONESBORO '

The NORTHERN ELECTRICAL MFG. CO.,
Madison, \ASIS-,

Manufacturers of MOTORS AND DYNAMOS.
Our machines will operate SUSPENDED from CE1LINC3 OVERHEAD or BOLTED DIRECT to

SIDE WALL as readily as when occupying floor space in the ordinary manner. All bearings

self-oiling. See our new patented device for CONNECTING nOTORS DIRECT TO LINE SHAFT
SAVING BELTS. PULLEYS AND FLOOR SPACE

WIRES AND CABLES

INDIANA.

LUNDELL MOTORS.

Armored
Insulating

Conduit.

Interior Conduit

& Insulation Co.
General Offices and "Works:

34th Street, - - NEW YORK.

OFFICE AND FACTORY, SANDUSKY, 0.
AGENTS

Mayer & Englund, Betz Bldg., Phila., Pa.
Smith & Wallace, Hamilton St. , Boston,Mas*.
Ed. P. Sharp, 44 Niagara St., Buffalo, N. Y.

Iiur S. Partridge, Bank
Bldg., St. Louis, no.

J. M. Atkinson & Co., 1430 rtoi

Chicago, III. '

RegeriSc Atwater, '214 Pine St., San Fran-
cisco, Cal.

Central-Electric Co., 17.1 Adams St., Cljicr«o.

Harry fl. Shaw 116 Liberty St., New York.

'. MOOR
MANUFACTURER OF

INSULATED ELECTRIC WIRE,
F-l_EvXIE3l.EC CORDS AND CABLES.

200 ASiI> 302 NORTH THIRD STREET. - PHILADRlPIfl*, PA.

HIGH
PARIS 1867. CHICAGO 1893. PHILADELPHIA 1876.

$ WIRES and CABLES,
AERIAL, UNDERGROUND,

SUBMARINE.

^ ^HW_F A/) KBRITE TAPE.
'/A wVfW. R. BRIXEY. Mfr. J. E. HAM, Agi.

203 Broadway, New York.

S. F. B. MORSE, Western Agent.

CALIFORNIA ELEC. WORKS. M. DUPEROW. NEW ORLEANS ELEC. CO..

SAN FRANCISCO, CAL. WASHINGTON. D. C. NEW ORLEANS, LA.

Queen & Co.,
1012 Chestnut St.. PHILADELPHIA.

Acme Testing Sets, Queen-Wirt
Switchboard Instruments, X-Ray

Focus Tubes, Induction Coils.

WESTOH Electrical Injtonnent Co.,
I I —•

*«qf ~ xffiSo^mmsim St., NEWARK, N. J., U. S. A,

The Weston Stanilarrl Portable

Direct Readi!

Voltmeters and Wattmeters

Alternating and Direct Cnrrent Circuits

Are the only standard portable in-

struments of the type deserving this

name. Write for circular and price

lists 8 and 9.

'CAHALL,'
VERTICAL WATER TUBE BOILER.

BEST IN THE WORLD.

St'nd for Catalogue.

Cahall Sales Department.
Sole Agenfca for the U. S,

Bank of Commerce Bldir.. Pitta-
burtr; The Kookerv, Chira^". "if'.'

tnexel Bid jr., Philadelphia; 1015

Tiouiont Bldtf., Boston; 14.'> Tavlor
Bldg., New V.nk City; 826 Cuya-
Imira Building-, Cleveland, O.

THEATRE DIMMERS.
IRONCLaDRHEOSTATCO.,WestfleId,N.J.

IMPORTED

CARBONS
FOR ARC LIGHTS.

Soft Cored and
Solid. "

Write for Prices.

55 S. Canal St.,

ED. WERTHEIM, ..Chicago.

MURRAY IRON WORKS, BORLINGTON, IA,

Economical
Power Plants

Complete-

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plants.
Estimates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATIVES:
JOLIAN SCHOLL k CO., - 126 Liberty St., I"

THE RETXOLDS-LABOR cfc CO., 41 N: '
-

SCRANTOX SUPPLY & MACH'Y CO.. • B
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OUR HIGH FREQUENCY

X-RAY COIL
Can be Relied Upon to Work at All Times.

Undisputed Supremacy.
WHAT OTHERS SAY MAY INTEREST YOU.

L. E. KNOTT APPARATUS CO., Boston, Mass. Ohio Wesleyan University, Delaware, Ohio.

Gentlemen:-The Tesla Coil which you made for me has given perfect satisfaction. I consider it superior to the

Rhumkorff Coil. With it I have reproduced many of Testa's interesting experiments. Asameans of exciting Crookes

tubes 1 have found nothing equal to it. Sincerely, (PROF.) WILL O. HORNELL.

Manufacturers of
High -Grade X-Ray
Apparatus, me-
c ha n ical ly and
scientifically per-
fect.

IE, Knott Apparatus Co.,
N

Microscopic, Chemical and Physical Apparatus,

14 ASHBURTON PLACE, BOSTON, MASS.

ew X-Ray
, Paper,

Superior to Plates. Knott Direct Current High Frequency Coil for X-Ray Work.

THE K. A. K.
Simple in Construction.

,

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM.
Practical in Operation.

SEND FOR FULL PARTICULARS.

KROTZ, ALLEN & KELLY.™™
J

OHIO.

4l_E.ADIrMG
ELECTRI
NOVELTI

[I Mk

IM r$Sfa\

Necktie Light Dollar Motor. S3 Necktie Light.

We undersell all on everything Electrical.

OHIO ELECTRIC WORKS, Cleveland, O
HEADQUARTERS FOR ELECTRIC N0VELT1E5.

$1 Bicycle Light.

IVI Best Switch for the Least Money.
Single, Double and Triple Pole. Single and Double Throw, with or without Fuse Extension.

Handsomely Finished. Absolutely Reliable.

. . . MEDBERY INSULATION AND OVERHEAD TROLLEY EQUIPMENT. . .

THE STAXDAltll RAILWAY JIATF.RIAL OF THE WORLD.
THE FIBERITE CO., riechanlcville, N. Y. JOSHUA HENDY rlACHINE WORKS, San Francisco, Cal.

S. F. B. nORSE. narquette Bulldinir, Chicazo. FLEMING & POILLON, 39 Cortlandt Street, New York.

Alcatraz Electrical Compound,
Manufactured by

THE CALIFORNIA ASPHALT CO, "J#g$
ABSOLUTELY UNEQUALED FOR

ELECTRICAL AND WIRE INSULATION, Insulating Connections, Dynamos and Motor Bases, Battery and Accumulator
Shelving, Circuit and Switch-Boards.

WATER-PROOFINC Cut-Out Boxes, coating wires when subjected to acid or alkaline fumes, and when laid under
cement, etc.

PAINTING Poles, Brackets, Cross-Arms, Benches, Floors, etc.
COATING CABLES, Lead-Covered Pipes, and all underground work.

ALCATRAZ ELECTRICAL COMPOUND is manufactured of the celebrated brand of Alcatraz Asphalt, and possesses many well-known points of superiority.

a'..^*
113 b^n tnecl unc)er severe and exacting conditions, and has given perfect satisfaction. It will not Scale, Crack or Burn. Presents a Smooth Surface.

Adheres Tenaciously. Not affected by Thermal or Climatic Conditions. Resists the action of the Elements, Acids, Alkalies, Sewer Gases, and possesses
great strength and elasticity. Being the producers of the raw product, we are enabled to save the middleman's profit, and offer consumers a superior article at a
very iow Price.

SAMPLE UPON APPLICATION. C. P. WILLIAMS, TsAr 39-41 Cortlandt St., New York City.
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Science

Crowns

The "Pioneer 11

as the benefactor of humanity

in presenting the

BEST LIGHT;

the nearest approach to daylight

yet attained. Soft, steady, safe,

simple and saving.

The ELECTRIC ARC LIGHT CO.
LOUIS B. MARKS, M.M.E.

CHIEF ELECTRICIAN.

687 & 689 Broadway,

NEW YORK. 150 hotos.

Jewell Belting Go.

TANKERS OF

OAK BELTING LEATHER,
Manufacturers of ... .

High Grade Oak Belting,

HARTFORD, CONN.

STE
AND

L MOTORS
DYNAMOS

•2(o 10 H. P, fe— L

PRICES TO

SUIT

THE TIMES. ^l- -

Room 41,

236 Superior St.

HIGH GRADE ant)

EFFICIENCY.
LOW
SPEED.

Agents Wanted.

Write for Terms.

RDPRECHT

ELECTRIC

Cleveland,

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Addressogiaph Co x

American Battery Co
American Elec. FuseCo. xi

American El. Heat. Corp.. . ix

American El. Meter Co —

—

Araer. El. Telephone Co. xvii

American F.lec. Works .... xiii

American Engine Co x

Armorite Int. Con. Co iv

Arnold. B. J

Arnold El. Pr. Station Co. xiv

Auto. Cir. Breaker Co xviii

Bain. Foree xvii

Baker A (*o xii

Ball Engine Co .'..

BarnettCo., G. A H xxii

Besly A Co..Chas. R xxii

Brady, T. H xiv

Briil Co.. J. G xix

Brixey, W. R i

Krown. D.. Cedar Co xiv

Brush Electric Co xxii

Bryan A Humphrey xvii

Buckeye Klectric Co
Butler Hard Rubber Co xi

Cahall Sales Dept i

California Asphalt Co ii

Cara Electric Co iv

Central Electric Co v
Cbannon Co., H xix
C. B A.Q. R. R...._ xiv

Chicago Edison Co Iv

Chicago Fuse Wire & Mfg.
Co xiii

Chic. Genl. -Fixture Co...

C, M. A St. P. R. R xiv

Clonbrock Steam B. Co. . xix

Clymer A Heilman xvii i

Colburn EleciricMfg. Co. .

Commercial El. Sup. Co.. xi

Conn. Tel. A El. Co., The. xv

Cons. Ins. Tube Co xiii

Cutter El. A Mfg. Co x

Dayton GlobelronWks. Co. xviii

Detroit ElecHeat'g Co.. ix

DeVeau A Co xvii

Diamond Electric Co ix

Diehl Mfg. Co vii

Directory, Principal Elec.
and Mech. Engineers... xvii

Dixon Crucible Co.. Jos. .. xiii

Eastern Elec. Cable Co.... —
Eddy Elec. Mfg. Co vi

Edison Dec. A M. Lp. Dept. -

—

Electrical Mfg. A Sup. Co. xvii

Electric Appliance Co xii

Electric Arc Light Co iii

Electric Storage Batt. Co. xx
Electrician Pub. Co

x, xiv, xviii, xix, xxi

Elwood Tel.ASwchbd. Co. xvi

Empire China Works xvi

Farr Tel. A Con.Sp. Co.... xvii

Ferracute Mach. Co
Fiberite Co., The
Forest City El. Works.
For Sale Advertisemts..

Fort Wayne El. Corp...

Fuel Economizer Co

xxii

. xiv

xii

Garlock Packing Co
Garvin Machine Co., The .

General Electric Co
GilmoreEl. & Mfg. Co....

Ginsburg, R. L. A Sons..

.

Globe Elec. Heating Co...

Goodyear Vulcanite Co...

Guild A Lord

Hart.C.S.... ". xiv

Hart AHegemanMfg. Co.. xiii

Hemingray Glass Co xiii

Hine A Co., L. A xiv

Hine A Robertson

Hodge, Walsh A Loring. .. xiv

Holmes Fibre-Graphite Co. xiii

Huebel A Manger xiv

Illinois Engraving Co xiv

imperial Porcelain Works
Ind. Rub. A Ins. Wire Co. i

Interior ConduitA Ins. Co.i.viii

Internat'l Cor. Schools . x

International Elec, Co— xiv

Iron-Clad Rheostat Co. . i

jenney Elec. Motor Co
Jewell Belting Co. . iii

Johns Mfg, Co.. H. W xii

Kartavert M fg. Co
Kent Electric Mfg. Co x

Klipstein A Co.. A
Knott, L. E., Apparatus Co. ii

Krotz. Allen & Kelly ii

Kusel. The D.A.Tel. Mg.Co.xvii

Lasell A Co., Edward xii

Leclancbe Battery Co xv
Leffel A Co., James xviii

Leonard, Ward. Elec. Co..

Lever C. II. Mfg. Co xiv

Lindsley Bros xiv

Locke, Fred. M xii

Lombard Water Wh. G. Co. xiii

Main Belting Co
Manhattan Gen'l Cons. Co.

McKeague, .1. B
McLennan A Co., K
McNaughlon Co., J. C ... xiv

McRae, A. L xvii

Metropolian Elec. Co —'—

Midland Electric Co
Moore, Alfred F i

Morrison Southern EI. Co.

Murray A Co.. Jas. -I

Murray Iron Works i

National inriia RubberCo.
National < ire. ,v Red. Co.. xix

New York Ins. Wir*1 Co.. xxii

Northern F.lec. Mfg. Co

—

f

Northern Supply Co xiv

NorthwestEngineer'g Co. xvii

Ohio Electric Works ii, xiv

Okonite Co. , The 1

Orne Elec. Const. Co. xvii

Otto Gas Engine Wks xviii

Pacific Electric Co xii

Partrick A Carter Co xix

Partridge Carbon Co i

Patitz, A. M xvii

Pearson, F. J. Mfg. Co
Peerless Rubber Mfg. Co.. . xii

Perkins El. Switch Mfg.Co.

Peru Elec. Mfg. Co xiii

Phila. El. A Mfg. Co —
Philadelphia Eng. Works.
Phillips Ins'd. Wire Co.. xiii

Phosphor- BronzeS. Co. Ld . xix

Pratt, Chas. A xvii

Queen A Co i

Racine Hardware Co xviii

Reisinger. Hugo ix
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Ruprecht Electric Co iii
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Sawyer-Man Electric Co ..

Sen wans. B xii

Shtiltz Belting Co. xx ii

Siemens A Halske E. Co
Simplex Electrical Co.. The. i

Sioux City Brass Works...

Smith, S. Morgan xviii

Standard Paint Co
Standard Tel. A El. Co... xvi

Standard Dnderg.Cable Co. i
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Stilwell-Bierce A Smitb-
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v
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VanNuis.C.S
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HARDTMUTH GORED CARBONS for Direct and Alternating Current

ARC L.AIV. HABIRSHAW AND Q. E. CO.'S

WIRES AND CABLES.

AMERICAN CARBON CO.'S Plain and Coated

r
LGENERAL WESTERN AGENTS

HABIRSHAW AND Q. E. CO.'S

WIRES AND CABLES

CARBONS FOR SERIES ARC LIGHTING.
Chicago Edison Co.,

DEALERS IN ELECTRIC LIGHTING SUPPLIES,
_i39 Adams Street, CHICAGO.

0RITE1
INTERIOR CONDUIT

tCt-lrVltVIINO'S PATENTS

Note how the Wood-Lining does not crack.

armorite interior comduit go
orFIOI AND won**

47B460 rORT STREET WEST

Bg DETROIT, &1!CH.

We manufac-
ture a high
grftde Koife
Switch for
Bwitchb oard
work. We call

ittbeESwItcb.

We have in stock in our Chicago Store

WAITING FOR
YOUR ORDERS

Sockets, Switches, Cut-Outs, •

Tubes and Insulators,

Shawmut Fuse Wire and

Knife Switches,

Bells, Annunciators,

Batteries, Push Buttons,

Fan Motors, Electric Supplies •

of all Kinds.

THE .

A quick break switch, made In aizes from PO
amperes capacity to 800 amppres. They
will be listed in our new catalog.
We manufacture arc and incandescent dy-
namos and direct current motors. Also arc

' 1 amns.

Western Electric Company
Chicago. New York.

I

Storey
Motors.

Iron-clad. Completely Closed
In. Dust and Moisture
Proof. No External Mag-
netism.

Specially Adapted for Direct
Connection to Machinery.

Special Direct Current Motors for All Classes of Work.

THE STOREY MOTOR & TOOL CO.,

.Mfcf 212-226 Carter St., Philadelphia, Pa.

CHICAGO OFFICE: Metropolitan Elec. Co., 186-188 Fifth A-ve.
STEW YORK OFFICE: 186 liberty Street.

It II AX< H FACTORY: Hamilton. Canada

ELECTRIC HEATERS "*"-""„;,?„*& EXp E1,8E .

Portable Heater for residences and offices, size 23 Inches long. UK inches
high, r> inches wide. Weight an pounds.

Highest Efficiency, Simplicity, Durability, Production Guaranteed.
Our Street Car heaters lead all competitors.

Send for new illustrated circular.

Heating cnifs renewed like Incandescent lamps. Constructed for any voltage. Work on direct
Consumes 6. 8 amperes on no vult current, i. 5 on 500 volt current.ur alternating current.

THE GLOBE ELECTRIC HEATING CO.,
147 North 12th

Street. Philadelphia. Pa.

READ THE ELECTRICAL PAPER.

THE CARD ELECTRIC COMPANY,
eld, Ohio.IVI

Generators for Power
Transmission and Iso-

lated Lighting.

Generators are all Mul-

tipolar and Slow Speed.

Agents Wanted in Unoccupied Territory

Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges, Traveling
Cranes and Elevators,

Write for Estimates.
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We are General Aj^en/tjs for*

WAGNER
TRANSFORMERS,

And carry a full assortment of

sizes in Chicago stock ready for

prompt delivery. Correspond-
ence solicited.

Central Electric Company,
neworleans

Southern Electrical Supply Co. 404 Carondelet St.

ELECTRICAL SUPPLIES,
KANSAS CITY: BUFFALO:

Gate City Electric Co. 173-173 Adams St., CHICAGO. 7« Guaranty Building.

THE S. K. C. SYSTEM
A COMPLETE SYSTEM FOR

Long Distance Transmission,
General Station Distribution,

Mill and Factory Equipment,
Generators will be wound and guaranteed for an E. M. F. as high as

10,000 VOLTS.
CORRESPONDENCE SOLICITED.

STANLEY ELECTRIC MANUFACTURING COMPANY,
Pitts-Field, Mass., U. S. A.

THE ROYAL ELECTRIC CO., Montreal, Canada, are

sole licensees for the manufacture and sale of the S. K. C.

System in Canada.

BRANCHES OFFICES:
Chicago, 305 Dearborn S-t.

Bos-ton, Equitable Building.New York, 39 Cortlandt St.
San F~raneisGO, NOG Marke St.

Anderson, S. O.



WESTERN ELECTRICIAN January 9, 1897

EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

Eddy Motors—Slow, Medium or High Speed.

We build all necessary apparatus for the transmission of Elect ric&j
Power through factory or other buildings.

The Eddy Electric

WINDSOR, CO
NEW YORK, H. B. Coho & Co., Mail and Express Building:
PHILADELPHIA, Walter C. Mclntire & Co., 500 Commerce St-

BOSTON, G.-M. Angier & Co., 04 Federal St.

. ELMIRA, S. N. Blake.
ST. LOUIS, Western Electrical Supply Co.
KANSAS CITY, W. T. Osborn.
CINCINNATI, O., Nevada Bid*., John A. Stewart.
CHICAGO, 305 Dearborn St., Wallace & Hine, Managers

Accumulators.
American Battery Co.
Electric Storage Battery Co.

Willard Elec. & Battery Co.

Annunciators.
Central Electric Co.
Chicago Gen'l Fixture Co.

Commercial El. Supply Co.

Electric Appliance Co.
Partrick A Carter Co.

Arc Lamps.
Central Electric Co.
Chicago Gen'l Fixture Co.

Commercial El. Supply Co-

Diehl Mfg. Co.
Electric Arc Light Co.

Ft.Wayne Elec. Corporation.
Manhattan Gen'l Cons. Co.

Perkins Eleo. Switch Mfg. Co.

Van Nuis, C. S.

Westinghouse EL A Mfg. Co.

Arc Light Cord.
Samson Cordage Wks.

Assayers.
Nat'T. Ore A Reduction Co.

Batteries and Jars.
Butler Hard Rubber Co.

Central Electric Co.

Chicago Edison Co.

Chicago Gen'l Fixture Co.

Commercial EL Supply Co.

Electric Appliance Co.

Eleotrio Storage Battery Co.

Leclanche Battery Co., The.
Metropolitan Electric Co.

Midland Electric Co.

Northwest Engineering Co.

Ohio Electric Works.
Pearson, F. J. Mfg. Co.
Western Electrio Co.

Willard Elec. & Battery Co.

Bells.
Central Electric Co.
Commercial El. Supply Co.

Electric Appliance Co.
Huebel & Manger.
Ohio Electrio Works.
Partrick A Carter Co.
Western Electric Co.

Belting.
Channon Co., H-
Jewell Belting Co.
Main Belting Co.
Shultz Belting Co.

Boilers.
Cahall Sales Department.
Clonbrock Steam Boiler Co.

Murray Iron Works.
Raolne Hardware Co.
Weston Engine Co.

Books, Electrical.
Eleotrlcian Publishing Co.

Bronze. _
Besly & Co., Chas. H.
Phosphor BronzeSm. Co.,Ltd.

Brushes.
Commercial EL Supply Co.

Holmes Fibre-Graphite Co.

McKeague, J. B.
Partridge Carbon Co.

Phila EL A Mfg. Co.

Wirt, Chas.

Burglar Alarms.
Commercial El. Supply Co.

Eleotric Appliance Co.
Huebel & Manger.
partrick & Carter Co.

Western Electrio Co."

Cables (See Insulated Wires.)
Cables, Electric (See Insu-

lated Wires), Copper,
Sheet and Bar.
American Eleo. Works.
Brlxey. W. R.
Central Electric Co
Commercial El. Supply Co.

Eastern Electrio CaDie Co.

Ind. Rubber & Ins. Wire Co.
Metropolitan Eleotric Co.

Moore, Alfred F.

New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C Co.
Washburn & Moen Mfg. Co.
Western Eleotrio Co.

Carbons.Points& Plates.
Central Electric Co.
Chloago Ediaon Co.
Chicago General Fixture Co.
Commercial El. Supply Co.
Eleotrio Appliance Co.
General Eleotrio Co.
Partridge Carbon Co.
Reislnger. Hugo.
Standard Paint Co.
Wertheim. Ed.
Western Electric Co.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Compound.
California Asphalt Co.
Commercial El. Supply Co.
Electric Appliance Co.
Johns Mfg. Co., H; W.
McLennan & Co., K.
Okonite Co.
Standard Paint Co.

Conduits.
Armorite Interior Cond Co.
Commercial El. Supply Co.
Cons. Ins. Tube Co.
Electric Appliance Co.
Interior Conduit A Ins. Co.
Willlamsp't Wood'n Pipe Co.

Construction A Repairs.
Ft. Wayne Elec. Corporation.
Hodge, Walsh A Lorlng.
Piqua Iron Works.

Contractors and Electric
Light Plants.
Arnold. B. J.
Arnold El. Pr. Station Co.
Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
Card Electric Co.
Climax Gas EngineCo.
Clymer A Heilman.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hodge, Walsh A Loring.
Jenney Elec. Motor Co.
Northern Electl. Mfg. Co.
Patitz, A. M.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westinghouse Elec & MfgCo.
Western Electric Co.

Copper.
Besly & Co.. ChasH.

Copper Wires.
American Electrical Works.
Besly & Co., Chas H.
Brixey, W. R.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Eleotric Appliance Co.
FiberiteCo., The.
General Electric Co.
Ind. Rubber & Ins. Wire Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Go.
Western Eleotrio Co.

Cordage.
Samson Cordage Wks.

Crookes' Tubes.
Central Electric Co.
Commercial EL Supply Co.
Edison Dec. & M. L. Dept.
Perkins Elec. Switch Mfg.Co.

Cross-Anns, Pins and
Brackets.
Brady, T. H.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Farr Tel. & Const Supply Co.
FiberiteCo., The.
Locke. Fred. M.

Cut-Outs and Switches.
Automatic Cir. Breaker Co.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer A Heilinan.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Eddy Elec. Mfg. Co.
Electric Appliance Co.
Farr Tel. & Const. Supply Co.
FiberiteCo., The.
Forest City Elec Wks.
Ft- Wayne Elec. Corporation.
General Elec. Co.
Gilmore El. & Mfg. Co.
Hart & Hegeman Mfg. Co.
Imperial Porcelain Works.
Morrison Southern EL Co.
Perkins Eleo. Switch Mfg. Co.
Phlla. El. A Mfg. Co.
Schwarz, B.
Westinghouse El. & Mfg. Co.

Desk Lights.
Pacific Electric Co.

Dynamos.
American Engine Co.
Brush Electrio Co,
Card Electric Co.
Central Electric Co.
Clymer A Heilman.
Colburn El. Mfg. Co.

Commercial El. Supply Co.
Dienl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Ginsburg, R. L. A Sons.
Hine & Co.. L. A.
Jenney Elec. Motor Co.
Northern Electl. Mfg. Co.
Ruprecht Electric Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westinghouse EL & Mfg. Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
American El. Heating Corp.
Detroit Elec. Heating Co.
Globe Elec. Heating Co.
Johns. H. W.,Mfg. Co.

Electric Meters.
American El. Meter Co.

Electric Railways.
Brush Electric Co.
Card Electric Co.
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halske Elec. Co.
Westinghouse El, & Mfg. Co.

Electrical and Mechani-
cal Engineers.
Arnold, B. J.

Bain, Foree.
Bryan & Humphrey.
Eddy Elec. Mfg. Co.
McRae, A. L.
Patitz, A. M.
Pratt. Chas. A.

Electrical Instruments.
Automatic Cir. Breaker Co.
Chicago Edison Co.
Clymer A Heilman.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Diamond Electric Co.
Electric Appliance Co.
Gilmore El. & Mfg Co.
McKeague, J. B.
Queen A Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical Specialties.
American Elec. Fuse Co.
American El. Heating Corp.
Automatic Cir. Breaker Co.
Central Electric Co.
Clymer & Heilman.
Commercial EL Supply Co.
Electrical Mfg. A Sup. Co.
Imperial Porcelain Works.
Lever, C. H. Mfg. Co.
Metropolitan Electric Co.
Pacific Electric Co
Partrick & Carter Co.
Pearson. F. J. Mfg. Co.
Phila. El & Mfg. Co.
White Co.. The O. C.

Electrical Woodwork.
Lever, C. H. Mfg. Co.

Electro-Plating Mach'y.
Besly & Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.
Jenney Elec. Motor Co.

Engines, Gas
Otto Gas Engine Wks-
Van Duzen Gas&Gso.Eo.Co.

Engines, Steam.
American Engine Co.
Ball Engine Co.
Murray Iron Works-
Philadelphia Eng. Works.
Racine Hardware Co.
Weston Engine Co.

Engravers.
Illinois Engraving Co.

Fan Outfits.
Commercial El. Supply Co.
Interior Conduit & Ins. Co.
Westinghouse El. A Mfg. Co.

Fibre.
Butler Hard Rubber Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
BarnettCo.,G. AH.

Fire Alarms.
Western Electric Co.

Fixtures, El. & Comb'n.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Wheeler Reflector Co.

Fuse Wire.
Brixey, W. R
Chicago Fuse Wire A Mfg.Co.
Commercial El. Supply Co.
Electric Appliance Co.
FiberiteCo., The.
General Electric Co.

Gaskets.
Jonns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Gears.
Besly A Co., Chas. H.

General Elec. Supplies
Besly A Co., Chas. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman,
Commercial El. Supply Co.
Cutter EL A Mfg. Co.
Electric Appliance Co.
Farr Tel. A Const. Supply Co.
Forest City Elec. Wks.
General Electric Co
Gilmore El.'A Mfg. Co.
Hodge. Walsh A Loring.
Huebel A Manger.
Interior Conduit & Ins. Co.
International Elec. Co.
Johns, H. W.,Mfg. Co.
Metropolitan Electric Co
Midland Electric Co.
Morrison Southern El. Co.
Northwest Engineering Co.
Ohio Electric Works.
Pacific Electric Co.
Partrick & Carter Co.
Pearson. F. J. Mfg. Co-
Peru Elec. Mfg. Co.
Phila. El. A Mfg. Co.

' Sioux City Brass Works.
Westinghouse El. A Mfg. Co.

Globes and Electrical
Glassware.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Hemingray Glass Co.
Locke, Fred; Si.

Murray A Co.:
,' Jas. J.

Gov'nors. Water Wheel.
LombardWaterWheel Gv.Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hard Rubber Goods.
Butler Bard Rubber Co.
FiberiteCo.. The.
Goodyear Vulcanite Co.

Induction Coils.
International Elec. Co.
Queen A Co.

Insulators and Insulat-
ing Materials.
Brixey, W. R
California Asphalt Co.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
Empire China Works.
Farr Tel. A Const. Supply Co.
Fiberite Co., The.
Gilmore EL A Mfg. Co.
Hart A Hegeman Mfg. Co.
Hemingray Glass Co.
Hodge. Walsh & Loring.
Ind. Rubber & Ins. Wire Co.
Interior Conduit A Ins. Co.
Johns Mfg. Co.,H. W.
Kartavert Mfg. Co.
Locke. Fred. M.
McKeague, J. B.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co.. The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated Wires and
Cables—Magnet Wires.
American Electrical Works.
Brixey. W. R.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Farr Tel. A ConBt. Supply Co.
General Electric Co.
India- Rub. & Ins. Wire Co.
Lasell & Co., Edward.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.

Lamps, Incandescent.
Adams-Bagnall Elec. Co
Buckeye Electric Co.
Central Electric Co.
Chicago Edison Co.
Commercial EL Supply Co.
Edison Dec. A M. Lamp Dept.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co..
Metropolitan Electric Co.
Ohio Electric Works.
Pacific Electric Co.
Perkins Elec. Switch Mfg. Co
Sawyer-Man Elec. Co.
Westinghouse EL A Mfg. Co.

Lightning Arresters.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Van Nuis, C S.

Westinghouse EL A Mfg. Co.

Magnet Wire.
(See Insulated Wires.)

Mechanical Machinery.
Besly A Co., Chas. H.
Ferracute Machine Co.
Garvin Machine Co., The.
Hine & Robertson.
Stilwell-BIerce Smith-A'aile

Mica.
Commercial El. Supply Co.
Johns Mfg. Co.,H. W.

Mining Apparatus, Elec.
General Electric Co.
Westinghouse El. A Mfg. Co.

Motors.
American Engine Co.
Brush Electric Co.
Card Electric Co.
Central Electric Co.
Colburn El. Mfg. Co.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hine & Co., L. A.
Interior Conduit & Ins. Co.
Jenney Elec Motor Co.
Kent Elec. Mfg. Co.
Metropolitan Electric Co.
Northern Electl. Mfg. Co.
Ohio Electric Works.
Ruprecht Electric~Co.
Sioux City Brass Works.
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Triumph Electric Co.
Westinghouse El. A Mfg. Co.

Oil Filters.
Metropolitan Electric Co.

Packing.
Besly A Co. Chas. H.
Garlock Packing Co.
Johns, H. V?., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
Central Electric Co.
California Asphalt Co.
Commercial El. Supply Co.
Johns. H. VV. Mfg. Co.
Standard Paint Co.

Phosphor Bronze.
Phosphor Bronze Sm. Co.Ltd.

Platinum.
Baker & Co.

Poles.
Brown. DeWltt, Cedar Co.
Hart. C. S.
Lindsley Bros.
McNaughotn Co . J. C.

Northern Supply Co.
Tagatz, H. A.

Porcelain.
Central Electric Co.
Commercial El. Supply Co.
Empire China Works.
General Electric Co.
Imperial Porcelain Works.
Locke, Fred. M.
McKeague, J. B.
Peru Elec. Mfg. Co.

Publishers, Electrical.
Electrician Publishing Co.

Pulleys.
Rockwood Mfg. Co., The.

Push Rnttons.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Northwest Engineering Co.
Partrick & Carter Co.

Reflectors-
Murray & Co., Jas. J.

Rheostats.
General Electric Co.

Iron Clad Rheostat Co.
Leonard, Ward, Elec. Co.
Westinghouse El. A Mig. Co.

Sal A uiinoniac.
Klipstein A Co., A.

Speaking Tubes.
Central Electric Co.
Electric Appliance Co.
Partrick A Carter Co.

Speed Indicators.
Bt-sly A Co., Chas. H.
Queen & Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Steam Heating.
Webster A Co.. Warren.

Storage Batteries.
American Battery Co.
Electric Storage Battery Co.

:
Willard Elec. & Battery Co.

Street Cars.
Brill Co , J. G.

Supporters, Inc. Lamp.
White Co., The O. C.

Tapes. Insulating.
American Electrical Works.
Brixey. W. R.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Ind Rubber A Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Insulated Wire Co.
Okonite Co.. The.
Simplex Electrical Co.
Standard Paint Co.
Washburn A Moen Mfg. Co.

Telegraph Apparatus.
Electric Appliance Co.
Western Electric Co.

Telephones. Telephone
Material and Switch-
boa* ds.
American El. Telephone Co.
Central Electric Co.
Commercial El. Supply Co.
Conn. Tel. A El. Co., The.
DeVeau& Co.
Electrical Mfg A Sup Co.
Elwood Tel & Swltchbd. Co.
Farr Tel. & Const. Supply Co.
Goodyear Vulcanite uo.
International Elec. Go.
Kusel, D A. Tel. A Mfg Co.
Metropolitan Electric-Co.
Northwest Engineering Co.
Orne Elec Cons. Co.
Standard Tel. A EL Co.
Viaduct Mfg. Co.
Western Elec. Co.
Western Tel. Cons. Co.

Transformers.
Chicago Gen'l Fixture Co.
Central Electric Co.
Commercial El. Supply Co.
Diamond Electric Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks. Electric Car.
General Electric Co.
Westinghouse El. A Mfg. Co

Tnbes.
Cuns. Ins. Tube Co.

Turbine Wiieels.
Dayton Globe Iron Works Co.
Leffel & Co., Jas.
Smith. S. Morgan.
Stilwell-Bierce Smith-Vaile.

Universities.
Int. Corr. Schools.

Wrater Wheels.
Dayton Globe Iron Works Co
Leffel A Co., Jas.
Smith. S. Morgan.
S'ilwell-Bierce Smith-Vaile.

Wire, Bare.
Besly & Co., Chas. H.
Brixey. W. R.
Commercial El. Supply Co.
Eleotric Appliance Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co
Standard Underground C Co.
Washburn & Moen Mfg. Co.

Wire Joints.
American Elec. Fuse Co.

X Ray Outfits.
Central Electric Co.
Commercial El. Supply Co.
Edison Dec. A M. Lamp Dept.
Knott, L. E., Apparatus Co.
Queen & Co.

•Por AlphabetScal Index of Advertisements S« »9g£0 III.
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ENCLOSED ARC LAMPS
FOR

Constant Potential Circuits.

Simple,

Durable,

Economical.

BURN 100 TO 150 HOURS WITH ONE TRIMMING.

^^»J*l

Diehl Manufacturing Company, - Elizabethport, N, J.
SHOWROOMS: 561 Broadway, New York City. I 28 Essex Street, Boston.

CENTRAL STATION EQUIPMENTS.

DIRECT CURRENT APPARATUS
For Distribution over City Mains,

«d MULTI-PHASE APPARATUS
For Transmission to, and Distribution Over, Suburbs and Outlying Districts.

1CONOMY IN GENERATION.
ECONOMY IN TRANSMISSION.

ECONOMY IN DISTRIBUTION.
EXTENSION OF SPHERE OF OPERATION.

GENERAL ELECTRIC CO
Main Office: SCHENECTADY, N. Y.

Sales Offices in all Large Cities of the United States. For Canada: Address Canadian General Electric Co., Toronto,
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THE IRON ARMORED CONDUIT SYSTEM

Interior Conduit

and Insulation Co.,
I\IE\A/ YORK,

IS THE ONLY STANDARD.
We Offer the Only Complete System of Electric Wiring.

Our New Standard Iron Armored Insulating Conduit

Is far superior to any ever placed upon the market, possessing advan-
tages in that it is extremely light, has a smaller outside diameter for a
given inside diameter, and moreover, has greatly increased insulating

properties. THE INSULATING LINING, BEING OF A FLEXIBLE
NATURE, IS NOT AFFECTED BY BENDING and the insulation under
such conditions is not impaired. Like all other standards, this material

will probably be imitated. However, the broad, fundamental patents

covering the process of manufacture prevent even a near approach to

the features wherein lie the strength and integrity of insulation

possessed by our NEW STANDARD IRON ARMORED INSULATING
CONDUIT.

CATALOGUES, SAMPLES AND ALL INFORMATION UPON APPLICATION.

Interior Conduit! Insulation Co.
GBXERAL OPPICBS .AJVJD WORKS:

527 West 34th St., New York, IM. M.
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•TRADE MARK'

THE ELECTRA
High Grade Nuernberg Carbons •TRADE MARK-

FOR DIRECT CURRENT ARC LAMPS. FOR ALTERNATING CURRENT ARC LAMPS.
SEND FOR LATEST PRICE L.IST T<

SOLE IMPORTER FOR THE
UNITED STATES A\D CAXAWA.HUGO REISINGER, NO. 38 BEAVER STREET , NEW YO RK.

Detroit Electric Heating Co., IMPORTANT OFFER
ill ill

CAR HEATER NO. 1. COVER REMOVED.

COACH HEATER AND HOUSE RADIATOR.

MANUFACTURERS OF

All kinds O* - = =

ELECTRICAL^,

HEATING DEVICES.

The "Multitubular" Heaters for Mo-
tor Cars, Cabins, Staterooms, Show
Windows, Portable Stoves, etc.

Cooking Apparatus, Laundry Irons,

Water Heaters, Ovens and Evapora-
tors. ....

Detroit Electric Heating Co.,

TO SUPPLY DEALERS AND GENTRAL STATIONS.

To enable dealers to test the value of electric heating-

goods as money makers we have made up an assort-

ment of good sellers and OIVE FREE with the assort-

ment a THREE-FOOT OAK SHOWCASE in which to

display the goods. Write for full particulars.

American Electric Heating Corporate,

I 32 Shelby Street.

DETROIT, MICH.

NEW YORK,

Havemeyer Building.

BOSTON,

Sears Building.

CHICAGO,

Monadnock Building.

DON'T READ
The WESTERN ELECTRICIAN unless you want

to be made fully aware of what is going on in the

electrical field.

Westinghouse Electric and Manufacturing Company,
Pittsburg, Pa.,

MANUFACTURERS OF

Standard Systems for Electric Light and Power Distribution in Cities, Factories, Mills and Mines.

The Tesla Polyphase Alternating System of Electrical Transmission by which
Power, Incandescent and Arc Lighting may be operated from the same circuits.

The Westinghouse Electric Railway System, which is the most Durable, Economical and Efficient on the Market.

NEW YORK, 120 Broadway. CHICAGO. New York Life Building. SAN FRANCISCO, Hills Building. u;=cH„ n hn ,,c= El»^ r„ ll'rt I 32 Victoria St.. London. S. W„ Eng.
BOSTON, Exchange Building. PHILADELPHIA, Glrard Building. SYRACUSE, N. Y., Bastable BuTldlng.

wesimgnouse tiec. to., u a.
[ 32 Aye de r0pera p, ri5 France.

BUFFALO, N. Y., No. 8 Erie Co. Bank Bldg. PITTSBURG. Westinghouse Building. TACOrtA, WASH., 103 S. loth Street.
CHARLOTTE, N.C 36-38 College St. ST. LOUIS, American Central Bldg. For Canada address I li.-arn & Soper, Ottawa, Out.

TRANSFORMERS.
SCHEEFFERS
WATTMETERS.

DIAMOND ELECTRIC CO.,
Manufacturers,

PEORIA, ILLS., U. S. A.

SCHEEFFERS
NEW TRANSFORMER.

WATT-METERS.
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AMERICAN-BALL

ENGINES.

Multipolar Dynamos and Motors.

AMERICAN ENGINE CO..

Bound Brook, N. J.

|40ME STUDY.
An Elementary Journal

FOR TECHNICAL STUDENTS,

Including All Readers of Technical Book?

and Periodicals.

MECHANICAL AND ARCHITECTURAL

DRAWING EXERCISES.

HOME STUDY makes a specialty of teach-
ing its readers how to make ami read Mechanical
and Architectural Drawings. Sample Copy sent
tree on application. Addre=s, B. 1002,

HOME STUDY, Scranton, Pa.

Sewing

% Machine

% Motor.

May be applied to any sewing machine where alternating cur-^ rent can be obtained. Speed regulation absolutely
A- perfect. Send for Cataloguer!.

KENT ALTERNATING
iil STRANGE,

ISN'T IT?

' BUT WE

HAVE IT.

% Kent Electric Manufacturing Co., %
t No. 30 Hermon St., WORCESTER, MASS. J

THE

Addressograph,
Patented April 2S, 18%.

Prints 2,000 PER HOUR Electric Light

bills, Telephone bills, Envelopes,

Shipping tags, etc.

Costs less than 10c. PER THOUSAND.

Inks, prints and revolves to the next

address at one motion of foot.

Prints number, amount, date and ad-

dress, one motion of the foot.

Additions and changes easily handled.

Adopted by U. S. Government, New

York Life Insurance Co., Armour & Co.,

Hundreds of Gas, Electric Light and

Telephone companies.

For " ) Least-. Slippage •

Dynamos*!—*«) non-breakable'

Motors-^ °°"°°*\ Any- Size- o*- Shape!

DROP-HAMMERSr^t^r.S^:
© (jENERAL^USE®^pro^^

J.M.&I.R'y&PENN'A.S't.,
|ND |ANA p0US? |N0 |ANA,U.S.A.

356 Dearborn St., Chicago,

NEW EDITION,
CROSBY & BELL'S ELECTRIC RAILWAY,

Jl'ST OCT. PRICE S2.50. SEND FOR IT.

ELECTRICIAN PUBLISHING CO., 510 Marquette Building, CHICACO.

A VALUABLE BOOK FOR ENGINEERS AND FIREMEN NOW READY.

MODERN EXAMINATIONS OF STEAM ENGINEERS or PRACTICAL THEORY EXPLAINED and ILLUSTRATED.

BY W. H. WAKEMAN.
Cloth. 53 Chapters.272 pages.

Containing a complete list of 300 questions such as "will be asked of any
Engineer when taking examination for U. S. Government or State License, all

of which are fully answered in the text.

preioe. $2.00
By mail, postpaid, to any part of the world

This book while especially adapted for engineers' examinations, is also in-

tended as a practical guide to Engineers, Firemen, Boiler Makers, Machinists,
and others, in daily practice.

The author being a practical steam engineer himself, well knows the wants
of the working engineer, and has put into this work such knowledge and infor-
mation as is best adapted to their use, making it altogether the most complete
and comprehensive guide for the busy workers in the engine room, boiler works
and machine shops that has ever been published. .

As one engineer who has read the book says: "I think there are few engi-

ELECTRICIAN PUBLISHING COMPANY, -

neers that it wouldn't do some good. It seems as if it was a review of all I

have ever read, and a lot more besides."
The author has treated of a very great variety of subjects which are of

vital importance to all who wish to improve and extend their knowledge of

steam engineering, and has explained the rules and formulas given, in the sim-
plest manner possible, and has worked out examples by them, so that all who
can read may understand them.

The 300 questions are an important feature of the book, they are entirely

separate from the 53 chapters of reading matter, and were written after many
years of practical experience and careful research by the author.

His connection with the Boardman Manual Training High School at New
Haven, Conn., as Instructor in Steam Engineering, his 12 years of active mem-
bership in the N. A. S. E., and his position as Instructor of No. 10 of Conn., a

sturdy branch of the National Organization, makes him especially competent
in this part of the work.

The many flattering commendations which this book has already received
from competent judges and high authorities, speak well for its value.

- Suite 510 Marquette Building, Chicago, III.
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KuiF.NE F. Phillips, Prost. ¥. N. Phillips, Trea W. H. Sawyer, Secy.

AMERICAN ELECTRICAL WORKS,
11 I 1 PKOTIDEXCE, R. I.

'

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANJTE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Store. P. C. Ackerman, 10 Cortlantlt St.

Chicago Store, F.-E. Donohoe, 241 Madison St.

Montreal Branch, Eugene F. Phillips' Electrical Works.

TME ONLY

WATER = WHEEL GOVERNOR
THAT GOVERNS.

Waterville & Fairfield Railway &Ltght Co., [
Waterville, Me., Jan. 18, 1800.

J

Lombard Water- Wheel Governor Co., Boston, Mass.
Gentlemes:—la regard to your Type C governor, which is regulating for us

our two Hercules Wheels, which give power to operate our Light Plant, Street
R. R, and Power Generator we are frank to admit that the machine does its work
admirably. We have no hesitancy in recommending it to those in want of s
governor. (Signed)

I. C. Libby, President Waterville & Fairfield R. R. & L. Co.

LOMBARD WATER-WHEEL GOVERNOR CO.
61 Hampshire St., BOSTOJf. MASS.

[Hercules BAtTerje:

14. Clede batteries

PORCElAlN INSU[ATION 0( all Kinds.1

We Solicit the maKlns of

Specal Designs of Porcelain.

Pr:i)ti CLCCTracMre.ta

N±n DOUBLE GROOVE PONY INSULATOR
HICH INSULATION.

The most perfect Glass Insulator made is the
Teat Insulator.

'The Teats on the lower rim of the petticoat

attract the water on the outer and inner surfaces

of the Insulator into drops. The water drops
from these points onto the cross arm, thereby
preventing the moisture from creeping to

the pin."

HEMINGRAY GLASS CO.,
Covington,

Ky.

Patented. FACTORIES, MUNCIE, IND.

DIXON'S BELT DRESSING
AND LEATHER PRESERVATIVE.

Is guaranteed to prevent slipping and to preserve the leather.
It will pay you to send for circulars and testimonials.

JOS. DIXON CRUCIBLE CO., Jersey City, N. J.

FUSE WIRE) Co"ec^
| Carrying

AND LINKS h
Capacity.

FOR ALL SYSTEMS. J ^KSL.

***+^^+*^^9^*&&9^*'*^*m*t*W*1*m*t*9***+%'-9>&

No Sparking Under Varying Load,

No Wear on the Commutator.

9(K PURE GRAPHITE.

I Holmes Fibre=Graphite Mfg. Co.,

5 Station Z, Philadelphia.
I WRITE FOR PRICE LIST.

JIBRErGRAPHtTE

COMMUTATORS
DDIICU :- Q

V5t\Si*VUMttCK\HciV.*\

CONSOLIDATED

INSULATED TUBE COMPANY,

- - - Manufacturers of - - -

INSULATING TUBING
FOR

Interior or Underground
.... Electrical Wiring.

John Hancock Building, = - Boston, Mass,

CHICAGO FUSE WIRE & MFG. CO.

153 Lake St., Chicago.

JUST PUBLISHED.

DYNAMOS,
A practical explanation of the Designing-

,

Construction, Operation, Main-
tenance and the

CARE AND MANAGEMENT
...OF...

DYNAMOS,
BY F. S. HUNTING,

Chief Eng-ineer Fort Wayne Electric Cor-
poration.

2u Pages, Size 7 by 10 inches, 2o lllustratit
Pamphlet Form.

PRICE, 2TS CENTS.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 llnrqncttc It My;... fliiengo.

IRON

HART FLUSH

SWITCHES
For single switches or gangs. Time saved in installing the

switch more than pays for the box. Prices loir.

THE HART & HEGEMAN MFG. CO.,
HARTFORD, CONN.

WEATHERPROOF WIRE.

EVERYTHING IN WIRE.
BARE AND INSULATED.

ALSO MANUFACTURERS OF THE "CHICAGO" RAIL BOND.

WASHBURN * MOEN MFC. CO.,
WORCESTER, MASS.

BRANCH OFFICES AND WAREHOUSES: New York, Chicago. San Francisco, Houslon, Philadelphia,

Pittsburg, Scranton.

AGENCIES:

Western Electric Co., New York.

Electric Appliance Co., Chicago,

Pettingell Andrews Co., Boston,

Electrical Engineering Co., Minneapolis,

St. Lonis Electrical Supply Co., St. Lonis.

The Bradford Belting Co., Cincinnati.

Phillips Insulated Wire Co.

Office and Factory: PAWTUCKET, R. I.
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One 100 to 150 Lt. HO Volt Dynamo,
Second band: must be
for bargain.

good conditio!:

Western Telephone Construclion Co..

250 S. Clinton St., CHICAGO

\A/ A. N T ED.
ARMATURES TO REWIND.
Winders direct from T.-H. and "Westinghouse
shops. AVork guaranteed. Ten years' experience.
Light plants installed complete. Send for prices.

HODGE, WALSH & LORINC,
531 Delaware, Kansas City, mo.

FOR SALE CHEAP.
Four Electrical Generators in First-

class Condition.
Constant jrotential, 150 K. W., Type A 23-1

Volts 500; amperes, 300. Detroit Electrical

Works' Standard. Apply to

R. L. GINSBURG & SONS,
DETROIT, -.- - MICH.

FOR SALE.
One 1,000 light incand scent dynamo mid ooe

100 ligbt incandescent. Both direct current, com-

pound wound.

I_. A. HINE & OO.,
234 E. Lake Street,

CHICAGO.

Agents Wanted.

A few good live agents

to take subscriptions for

the WESTERN ELEC
TRICIAtf and handle our

book publications. Liberal

commissions paid.

Address, stating expe-

rience and references,

Electrician Publishing Co.,

5 I O MARQUETTE BLDC,

CHICACO.

WE UNDERSELL ALL!
Bicycle Electric Lights 83.00
Necktie Electric Lights 1.50
Edison Electric Motors 1.00
Battery Fan Motors 5.00
88 Medical Batteries 3.95
Induction Coils 1.75
Electric Bells finest, .2.'

Dry Batteries Best, .2;

Discount to Dealers.

happened. Catalogue free.

OHIO ELECTRIC WORKS, Cleveland, Ohio,

Engravers for Western Electrician,

ILLINOIS ENG. CO,,
ENGRAVERS BY ALL PROCESS.

346 -350 DEARBORN ST.
CHICACO.

On receipt of

10 CENTS
We will send you a

Western Blectriciaa

loonlU ScMiile

FOR 1896.

Every Lighting man should

have one.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Bldg., CHICAGO.

Anchor or Toggle Bolt. Stilwell's Paienls™ Water Purifier.
Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

The Stilw ell-Bierce & SmiMaile Co,,

DAYTON, OHIO.
Itisilon Iron A Locomotive Works. San Francisco. Cal.. Pacific Coast Assent.

Electrical and Small Woodwork a Specialty.
Send for catalogue.

C.H. LEVER MFG. CO.. CHICAGO.

Book Orders
GIVEN PROMPT ATTENTION.

Electrician Publishing Co.,

Suite 610 Marquette Bldg.. CHICAGO.

NORTHERN SUPPLY CO.,
CEDAR POLES and RAILWAY TIES.

Office : Old Colony Bldg.. CHICAGO, ILL. Yards: Peshtigo, Wis.. Fisher «, Nathan. Mich.

Write for

Prices on LIVE CEDAR POLES <s
sS. Hart,

0C0NT0, WIS.

Map of the United States.
A large handsome Map of the United

Slates, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S. Eustis, Gen'l Pass. Agent, C, B.

&Q. R. R., Chicago, 111.

INTERNATIONAL ELECTRIC
76 Beekman Strait?

Xew York.
Ruhmkorff

Induction Coils.

Telephone Colls, Experi-

mental Work, Small Ma-
chinery, BinCing Posts.

Arnold Electric Power Station Co.,

Suite 1540 Marquette Bldg., Chicago,

Engineers and Contractors (or

Electric Power Stations.

Sole owners of patents controlling the "ARNOLD
SYSTEM" of. power station construction.

Reduction in lirst cost, economy and greater
reliability in operation. Write for information

Incandescent Lamp Supporters, pu

Instant placement and fixture of lamp in any
desired position, with no attention to fastenings.

Adapted to every requirement from library tc

workshop. Send for catalogue C.

THE 0. C WHITE CO.. WORCESTER MASS

CEDAR
Lindsley Bros.,

MENOMINEE. MICH.,

WHOLESALE PRODUCERS. POLES
FOR PRICES

CEDAR POSTS, POLES AND PILING
Write H. A. TAGATZ. Beaver, "Wisconsin.

WHOLESALE PRODUCER OF ALL KINDS OF CEDAR PRODUCTS.

TROLLEY TIES and POLES
J. C. McNaughton Co., 303 Bourse Bldg., Philadelphia, Pa.

DcWfffrBrown Gdarls

MENOMINEE, MICH., for prices on WHITE CEDAR POLES.

tye have just issued a NEW eata-
ogneoi electrical books containing 100
iages. listing every work on electric-
Iv. A copy w LI 1 be cheerfully mailed
m receipt ol" a two-cent stamp.
ELECTRICIAN PUBLISHING CO.,

510 Marquette Bldg., Chicago.

NEW EDITION.X -RAYS
FOR EVERYBODY.
By Sd>ward Trevert.

Just off the Press. 93 Pages. 47 Illustrations.

Fully describes in plain terms how to perform experiments with the X-Ray Outfit.

Tells what electrical apparatus is needed and how to manipulate it. Illustrations show
clearly how to connect up the Crookes Tube, the Ruhmkorff Coil, and how to run
them, either by batteries or electric light currents. How to make an X-Ray Outfit

very cheaply, including a Fluoroscope.
Write us at once, enclosing 25 Cents in stamps, postal note, express money or-

der, and get one of these valuable books.

ELECTRICIAN PUBLISHING CO.,
5,° 5WS2uette Bldg.,

Style F.

B ELL S
PUSH BUTTONS.
Exclusive Features.

Send for Xew Catalogue.

Huebel & Manger,
MANUFACTURERS,

290 Graham Si., Brooklyn, N. Y.

EVERY-DAY EXCURSIONS

To all parts of the world can be arrang-
ed for any day in the year, for one or
more persons, upon application to aDy
principal ticket agent of the Chicago,
Milwaukee & St. Paul Railway. Itiner-
aries carefully prepared for excursions
to California, Mexico, China, Japan,
and to any part of Europe. Estimates
furnished, including all expenses.
Tickets furnished for the complete
journey. It is not necessary to wait for
any so-called "Personally Conducted
Excursions." In these days of progress-
ive enlightenment, wilh the English
language spoken in every land under the
sun, one does not need to depend upon
the services of guides for sight-seeing,
but can go it alone or in small family
parties, with great comfort and security
and at one's own convenience. Write to
C N. Souther, City Ticket Agent, 95
Adams St., Chicago.

The
Brady Mast Arms.

T.H.Brady, New Britain,, Conn., U.S. A.,

Manufacturer of Mast Arms.Pole and
Swinging Hoods, House Brackets and
other Specialties for Construction
Work.— Catalogues and Prices fur-
nished on application.
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Victor Turbine Water Wheel.
Cylinder or Register Gate— Close Regulation and High Efficiency

at Full and Partial Gate-
The attention of ELECTRIC COMPANIES is called to this CELF. BRATEn WATERWHtFL as particularly adapted to their use, on account of its remarkably steady motion.

Iiiiili speed and grent efficiency and lame capacity for its diameter, being double
the power of most wheels ot the same diameter. It is used by a number of the leading electric com-
panies with great satisfaction. In the economical use ot water it is without an equal, producing the
highest per cent of usetul effect guaranteed.

SEND FOR CATALOGUE AND PARTICULARS.
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 38 feet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts,
and where the situation admits of their use we recommend them.

THE SXILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works, San Francisco, Cal., Pacific Coast Agents.

Most Durabl
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Manufactured by The Butler Hard Rubber Co. 33 Mercer St., N.Y.

THE BEST BOOK
On dynamo electric machines is S. P. Thompsons'
"Dynamo Electric Machinery." Contains 1,000

pages, profusely illustrated.

THE STANDARD WORK.
PRICE NOW, 90.00.

ELECTRICIAN PUBLISHING COMPANY, • Suite 510 Marquette Bldg., CHICAGO.

^P©[^lf1

&^$? ©sis m&8.

The Standard Open Circuit Batteries

of the World.

SEND FOK CIRCULAR AND PEICE 1.

THE LECLANCHE BATTERY CO.,

111 to 117 East 131st St., N. Y.

FIVE
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

Electrician Publishing Co.,
Suite 510 Marquette Building,

CHICAGO. ILL.

ONE
DOLLAR
EACH.

TELEPHONES, TRANSMITTERS, RECEIVERS.
The New. York,". New. Haven. and' Hartford Railroad Company.

Heir Haven, Ct., Oct. 16, 1896

>

The Conn. Telephone & Electric Corr
Meriden, ct.

Dear Slrs:-
Regarding the #3 telephones which we have In use, and

which we bought of you, am glad to aay they are giving the beet of
satisfaction. When the necessity arises, jBe_j3hall oertalnly increase
the number.

Yours' truly

WE FURNISH EVERYTHING

IN THIS LINE.

OUR SELF-CONTAINED GRAVITY SWITCH,

This switch is, without question, the most simple ofany yet

devised. It is complete in itself and requires but two i n a

screws to hold it in place. It will he found very convenient
or replacing unsatisfactory switches of other makes.

SEND FOR NEW CATALOCUE JUST ISSUED.

The Connecticut Telephone & Electric Co.,

MERIDEN, CONN.
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THE 0VERSHINER VIADUCT MFG. COMPANY
Switchboard! Telephone.

-A. S*v\ri"tcl"i.t>0£ii?cl

Tti£ii: Does Xot

At last we have perfected a switchboard
that is perfect—100 drops, occupies 15 inches
square, all hard rubber front. Each drop
is a switchboard in itself. Can be removed
and replaced without disturbing any other
drop or any of its connections without un-
soldering or soldering a single wire. The
line wire is not even disturbed Everydrop.
drop coil, ringing connection, drop restorer
is all in one encased in a hard rubber shell.
The act of answering call mechanically re-
stores drop at same time. The act of mak-
ing connection rings party up called for.

Operator cannot get mixed up. A drop
down is positive evidence that call has not
been answered. Any operator can take
out and replace drop and all its connections
in 20 seconds and it is ready for use. Kound
plugs and spring contacts make perfect
C'-nnections. The cut shows board com-
plete with one dron and all its connections
taken out.*-'* Willi this outfit it is an impos-
sibility to answer a call without restoring
drop. An impossibility to place plug in
number called for without ringiDgsameup.
Only two movementstoanswercall. restore
drop and ring up party called for. No ring-
ing back in operator's or subscriber's ear.
Don't fail to inquire further into the merits
of this board before buying.

METALLIC OR RETURN WIRE SYSTEM.

YVe make telephones, too. Not "tilings,"
but telephones that will give service. Guar-
anteed first class in every particular. Our
transmitter is "'light." Automatic ringing
attachment No push button, or pushing
in on crank. Complete, oak or walnut—
single or double cell—$12 each. Cash to
accompany order. Your money b*ck if

not satisfa tory in every respect. Eridgin
bells furnished, $3 extra.

Elwood Telephone

& Switchboard Co.,
elwood, i:vr>.

References:—First National Bank and
Citizens"" Exchange Bank, Elwood, Ind.

THE STANDARD TELEPHONE
AND ELECTRIC CO.,

MADISON, WIS.
P. L. Spooser, President.
H. C. Dodge, General Superintendent.

E. "\V. Batchelder. Secretary.
H. A. Taylor. Treasurer.

Manufacturers of reliable, time tried and tested Telephone
Apparatus. Irrespective of price the best. Trial proves it.

We have received thousands of unsolicited testimonials

and have equipped over 150 dividend=paying exchanges.

A TIMELY HINT: Buy Telephones and Appli-

ances from manufacturers whose guarantee of protection

is a practical certification that your interests will be ably

taken care of. "A Word to the Wise," etc.

Up-to date instruments furnished to meet all require-

ments of service.

Standard Telephones and Switchboards are leaders. Why? Because

efficiency of operation, best materials, finest workmanship and careful

attention to details recommend their adoption by experts. Correspondence

solicited.

Is the oldest concern
of the kind in this
country, with one ex-
ception, manufactur-
ing

Magneto Bells,

Telephones,

District Telegraph

Messenger Boxes

and other appliances.

It has had 18 years'
experience; 5 years as
licensed manufacturer
of the American Bell
Telephone Company.
It has made more
Magneto Bells than all

the other manufactur-
ers in the country. Its

standard work is

known by all experi.
enced telephone men

i

The works are lo-

cated at the Relay
Station, Baltimore &
Ohio Railroad, and run
by water power.

It manufactures all of its own woodwork, as
well as brass, iron, steel and everything connected
with its output.

Send for new catalogue and mention this paper.

VIADUCT MFG. CO.,

2 S. HOWARD,

l-ti IN/td.

DflRCEW~^.
Kg^S I " t rf? few

WESTERN TELEPHONE

—^CONSTRUCTION CO.,
260 S. Clinton Street, CHICAGO,

. . LARGEST MANUFACTURERS OF . .

Telephones and Appliances,
EXCLUSIVELY, IN THE UNITED STATES.

THE TELEPHONE HAND-BOOK
BY HERBERT LAWS WEBB.

-.of the American Institute of Electrical Engineers, and of Ike Institution of Electrical Engineers, London. Author of "A Pra tical Guide to the Testing of
Insulated Wires and Cables." Joint Author of

'*'
Electricity in Daily Life."

!.*.€> >agros, 138 Illustrations, Cloth, Hand-I
EXTRACT FROM PREFACE.

»rice $i.OO.
"This little book has no pretensioD to be considered a complete treatise on telephoDV as it exists in America. The time for such a work Is not yet come. But it Is felt that there is a demand

for a practical book on telephone working and management, and the TELEPHONE HAND BOOK is an attempt at meeting that demand. With the exception of a few chapters dealing with
certain forms of transmitters and receivers used in Europe, which are given for the information of those who may wish to engage in the manufacture of telephones, the book is thised entirely on
standard American practice; and most of the material, apparatus and methods described are peculiar to or have originated in this country."

No pains have been spared to make it the best book of its kind. It is right up to date, intensely practical, and so plain and clear in its language that anyone can understand and learn from It

everything regarding telephone work and management. II conforms in size and style to our other Hand-Books wliicn have been so favorably received by the entire electrical fraternity.
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Directory of Principal Electrical and Mechanical Engineers.

Foree Bain,
Electrical^

Consulting, Mechanical Engineer.
Designing,
Supervising, Plans, Specifications and
Constructing, General Engineering.
Testing. Expert in Patent Causes.

Suite 1G57. 1658 and 1659
ttonarihock Bids.. CHICAGO.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers

Consultations, Reports, Estimates; Plans
Specifications, Superintendence, Tests, Vus-

chasing. Designs of Central Stations a Spe-
cialty. Turner Building. St. Louis.

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-
aminations, Reports, Tests.

306 Oriel Bldg., ST. LOUIS, MO.

Charles A. Pratt,

Consulting Electrical Engineer.

Power transmission and subdivision for
factories. Electric coal mining plants.
Peslgns for special machinery.
Plans, specifications, tests, supervision.

1 423-84 Monadiiock BIdg.. Chicago.

A. M. Patitz, M.A.S.M.E/;

Consulting Mechanical and
Electrical Engineer.

Consultations, Examinations, Reports, Plans,
Specifications, Estimates, Superintendence
and Purchasing. Heating and Ventilating

i

Plants. Power.' Electric Light and Poller
Plants. Room 1101 Pabst Bldg.. Milwaukee. Wis.
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ARTICLES ON X-RAY

EXPERIMENTS PUBLISHED IN THE WESTERN ELECTRICIAN.

ELECTRICIAN PUBLISHING COMPANY,
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MARQUETTE 8LDG. CHICAGO.

Moonlight Schedule
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FOR 1897
IS NOW READY.

'rice IO cents.
'ELECTRICIAN PUREISHIJrGCO.,510 Marquette Bldg., Chicago.

STUDENTS
Will find that the Western
Electrician can help them
wonderfully in the study of

electricity. Subscribe now.
$3.00 per year, in advance.

Electrician Publishing Co.,

CHICAGOSuite 510 Marquette Bldg.,

We Manufacture

^TELEPHONES.
Complete Exchanges Installed.

Northwest Engineering Co.,
ST. PAUL, MINN.

*A NOVEL
TELEPHONE

SYSTEM.'
]>on't believe you've seen it. Before

Itnying write us—it'll pay.

DUNE ELm,C CONST&U CO,

9th Floor Owings Building. CHICAGO.

GUARANTEE: To give entire satisfaction.

T
ELEPHONE
Send for our prices before you

place your orders. S

TELEPHONE MEN
will catch on to a good
thing if you give them
enough time. .

They've been coming pretty lively last week, but we can ac-
commodate a few more. Let us hear from you at once if you
want to save future expense by getting a good telephone to start
with. If you have already bought unsatisfactory goods, see if

we can't help you with our transmitter heads.
WHITE FOR CATAT.OCHJE AND PRICES.

THE D.A. KUSELTELEPHONE MFG. CO.,
1 lOo Pine St., ST. EOIIS, MO.

BUY
Your Electrical Books of the Electrician

Publishing Co., Suite 510 flarquette

Bldg., Chicago. You will save TIME and

MONEY by doing so

DEVEAU &CO.,
32 AND 34 FRANKFORT ST., NEW YORK.

AGENTS WANTED
In every town and city in the United
States to sell private line and exchange
telephones. We manufacture the largest

line and best, telephone in the world.

Write for particulars.

ELECTRICAL MFG. & SUPPLY CO.,
MANISTEE, - - MICHIGAN.

...N=-ONR.„

TELEPHONES
..GO TO THE..

VIADUCT CO., Baltimore.

The American Electric Telephone Co.,
KOKOMO, IND., U. S. A.,

The Largest Manufacturers
OF

Telephones and
Switchboards

IN THE UNITED STATES.

ALL GOODS STRICTLY HIGH GRADE.

325 exchanges, aggregating 60,000 telephones, in

use. Three years' service. Write for our 1897 cata-

logue showing new types and prices.

The American Electric Telephone Co.,
KOKOMO, rj«i>., XJ. S. A.

c^an* ". ^ssSgggSl

! Standard/ *ARiTH^ritr

„on««i'"-M>N,:t'"'"'

624 pages, $3.00. 150 pages, $1.00.

5L0ANE

150 pages, $1.00.

-<i.\:- success*
1

"'

£L£CTWeM

158 pages, $1.00. 135 pages, $1.00.

An Excellent Series of Electrical Books.
BY T. O'CONNOR SLOKN6,

for the BEGINNER as well as the STUDENT.
Profusely Illustrated. Practical. Necessary Adjuncts to every Library. Send in your Orders.

ELECTRICIAN PUBLISHING COMPANY, - Suite 510 Marquette Building, Chicago.
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PROGRESS THE ORDER OF THE AGE.
The New American Leads.

Recent improvements made in the New American Turbine have increased the power as per their
diameter^ and produced greater efficiency from whole to half water than any other turbine, as
evidenc d by the following, copied from certified tests m ide at Holyoke, Mass., on the dates named,
and signed by A. F. Sickman, engineer in charge of experiments, and E. S. Waters, hydraulic
engineer.

The ori finals of these certificates and tests of other sized wheels can be seen at our office.

Test of a 45-inch Wheel—July 9, 1894. Test of a 42 -inch Wheel-luly 14. 1894.

Head.
Rev.per
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Cu. Ft.
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H. P.
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Cent.

Whole Gate
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*'

% *'
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104.85

92.76
70.80
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k

1K.06

16.42

16.78
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16.88

119.17

122.U0
117.33
111.83
118.67

141.58
127.18

112.60
98.12
82.07

205 27

195.19
175.74
'49.99

118.40

79.76

S2.58
82.18
79.31

75.52

16.33
16.56
16.59

17.13
17.48

199.56
188.14
162 89

142.40
98.85

80.50
83.09

82 77

79.21

70.60

For information and catalogue write

Racine Automatic

HIGH SPEED

ENGINES
From 1 to 12-> H . P.

Especially Adapted for

ELECTRIC
LIGHTING,

And all places where
highspeed in connection

tconomy ia desired

Over2.500 in use.

Porcupine & Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for catalogue
describingour new
ltnfiH. P. Auto-
matic Engine and
Boiler outflt,

Racine Hardware Co.
RACINE, WIS.

I
JJJ.UMUI

oElectFiciansi
Correspondence '

Solicited. READING, PA.
Per loo

'97 3-in. Wood box bell, extra finish $29.00
1 Point bell switches 7.00
2 " " " 9.25
Medical battery, 3 currents $3.25 each.
Reversible battery motor 3.00 "
Lot 3-in. skeleton Dells 22 "

The Electrician Publishing

Co., Suite 510 Marquette

Building, Chicago. Headquar-

ters for all latest Electrical

Books. Write for Catalogue.

Given
Away

Our new catalogue of Elec-

trical Books. Contains 100

pages, listing all electrical

books to date of publication.

Send for a copy, mailed free

to any address. Electrician

Publishing Co., Suite 510
Marquette Bldg., Chicago.

the Mccormick
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electrical Work.
Gives more power per diameter With a

higher percentage of useful effect than any other
water-wheel heretofore made. All sizes, right and left

hand, are built from patterns perfected under systematic tests in
the Holyoke Testing Flume.

Parties having power plants which are unsatisfactory, and
those contemplating the improvement of powers, will find it to
their interest to confer with me, as I am willing to guar-
antee results where others have failed, no mat-
ter what make ofturbine hasbeen in use. STATU
i:i:«l IRFMKXTS AAD SEND FOB CATA-
LOGUE.

S. MORGAN SMITH, York, Pa.
Estimates furnished for complete power plants and

results guaranteed

TO THOSE INTERESTED IN ELECTRIC
LIGHTING.

If you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copy at once. It is the only work of its kind in print

and will prove an inseparable companion. It is ;'ust the book

thousands of men have been waiting for; it will be what you

want. 275 pages. Illustrated. Cloth, $2.00. Paper cover,

$1.00. Postage free.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Bldg., Chicago.

THE DAYTON GLOBE IRON WORKS CO., Dayton, 0., D. S. A.

Gasoline Engines.
The Best and
Cheapest Pow-
er for driving

Dynamos. Steady Light Guaranteed. Send
for Catalogue, Etc.

THE VAN DUZEN GASOLINE ENGINE C0. f CINCINNATI, OHIO.

DYNAMO BUILDING,
With detail drawings and instructions for winding.
Giving correct sizes of wire, dimensions of iron, etc.
Also diagram for house wiring

BY l_. C. AT\A/OOD.
Profusely illustrated. Size of page, 10x8 inches. Price, S3.

"This work is gotten up especially for amateur builders and non-professional

men. All measurements and instructions for winding are taken from machines
in actual service. Particular attention has been given to every detail of construc-

tion, that they may be thoroughly understood. This work will be of great value,

not only to those who wish to build dynamos, but to superintendents, engineers

and workmen who have the care of established systems."

—

From Preface.

Pronounced to be a practical aivp complete work.
Sent postpaid on reeeipt of price.

ELECTRICIAN PUBLISHING CO.,
SUITE 5IO MARQUETTE BUILDING. CHICAGO.

New Dynamo Tenders' Hand-Book.
By F. B. BADT.

226 Pases, HO Illustrations. Flexible Cloth Binding. Size of Type Page
5 1-2x3 inches. Price $1.00.

This is, as the name indicates, a NEW BOOK, much more complete than the
old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners
and operators of all kinds of Electric Plants. It Is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders"
Hand-Book sold, and over 5,000 of the new.

Electrician Publishing Co.,
Suite 510 Marquette Building, CHICAdO.

WATEI WHEEL
150 Styles aDd Sizes. Upright and Horizontal.

33 -STEA-TISS' BXJSI3NT33SS
affords everv facility for adapting them to

MILLING, MINING, ELECTRIC,
and manufacturing purposes. Easy working balanced pate, and fine regu-

lation. "We guarantee highest power, with smallest quantity of water, at
full and part pates. Successfully operating under heads of 2 to 300 feet.

Write us for fine pamphlet and state your wants.

THEJAMES LEFFEL&, CO.
SPRINGFIELD, OHIO. II. V A.

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY VOLTAGE. CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICH., U. S. A.

THE OTTO
Gas,

Gasoline

and....

Natural Gas

OVER 45,000 SOLD

ENGINES
FOB....

Electric Lighting.
SIZES t TO 250 H.P.

Electric Light Plants in Operation

from 2 to 250 H. P.

The Otto Gas Engine Worts, Inc.,

PHILADELPHIA.
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PARTRICK^SdWS -'

carter co phi1adelphia

SSSESl" ANNUNCLVfORS
ELECTRIC BtlROIAH &fIRE ALARMS
SUPPLIES SIGNAL GONGSBELLS etc

^PATENTED

EVERYSOXOr

GARLOCK

mIgpyfll

of^v J^Years^dHoldttIe Record for

TrlEGARLOCK PACKING CO.

CATALOGUE & PRICES,
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NEWYOnk,
' CHICAGO.

PHILADELPHIA.
DENVER. ST. LOUIS.

PITTSBURGH .

FACTORIES.
PALMYRA. NY
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Bound Volumes

Western Electrician

FOB SALE,

From Vol. I. to Vol. XV.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Building. CHICAGO

DOte'T THINK
That you can keep posted as to

what is going on in the western
electrical field without reading the
Western Electrician. It is the
electrical newspaper, and if you
are not a subscriber you will find it

to your advantage to become one
at once.

$3.00 per year ;

91.50 for six months.

ELECTRICIAN PUBLISHING CO.,

Suite 510 IHiraie'la n'd-|.. CHICAGO

MECHANICAL
Engineers interested in electricity should] send for our 100-page

Catalogue (mailed free to any address). Any electrical book pub-

lished sent prepaid on receipt of price.
I

ELECTRICIAN PUBLISHING CO., Me 510 Marpette Bids, CHICAGO.

reg.trade marks The PHOSPHOR BRONZE SMELTINGCO.liMITED,

»2200 WASHINGTON AVE..PHILADELPKIA.

\ "ELEPHANT BRAND PHOSPHOR-BRONZE"
INGOTS,CASTINGS,WIRE,RODS,SHEETS,etc.

-J^fcfo.iW*" — DELTA METAL
/^. CASTINGS, STAMPINGSand FORGINGS

*V ORIGINAL and Sole: Makers in the U.S.

J. C. BRILL COMPANY, - - PHILADELPHIA,
BUILDERS OF RAILWAY AND TRAMWAY CARS OF ALL CLASSES,

WRITE TO US.
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inf/ie country. /

pygBSFt Company,
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s Aluminum
§ Nickel Alloy. §

Manufactured by The National Obe o
& Reduction Co., under Letters Patent *
dated Sept. 18, 1891, No. 459,494. O

TbiB alloy Is especially and now unlver- °
sally used lor armor plates, gun metal, pro- *
jectlles, acid pans, propeller wheels, car 2
wheels, steel castings of any description and q
general foundry castings In either gray *
iron, malleable iron, braes, bronze and cop-
per castings. It is used very expensively in *
puddling furnaces, open hearths, reverter- q
atory furnaces arid steel converters. Its *
fluidity and cleansing properties to metals, o
aside from its strengthening qualities, are *
attested by indisputable authorities. O

Aluminum Nickel Alloy Is reduced from °
twenty cents to FOUR CENtSper pound *
in ton or 6oo-lb. barrel lots. Sold under °
strict guaranty

.

*

National Ore & Reduction Co.,
*

ST. LOUIS, MO. o
Branch Agencies and Supply Offices: Q

RTchaed Baibd & Son, Ironmongers, *
Hamilton, England, and Glasgow, Scotland. O
w m Clendinneno St Sons, Montreal, *

Can. - O
D. C. Caboll & Co., Pittsburg, Pa. *
The J ctjnson Mfg. Co,, San Francisco, 2

Gal •
*
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DOMESTIC
Electrical Work.
Concise and Practical Rxplanatlons for Plumb-
ers, Tinners and hardware Dealers on How

to Wire Buildings for Bells, Alarms,
Annunciators and for Gas

Lighting from Batteries.

Illustrated with Twenty-two TDiagrams.

By William A. Witteecker.

Price in Paper, 25 Cents.
Price in (loth. 50 Cents.

THE growing demand for simple electrical ap-
paratus in dwelling houses, offices and work

shops and the need of plain instructions whereby
any person without a previous knowledge of elec-
tricity may be enabled to undertake their suc-
cessful installation, has prompted the publication
of this little book. It Is not intended for the
amateur who seeks for nothing hut experimental
work, neither is It expected to enlighten the ex-
pert electrician ; but to the person who is seeking
tor information that will assist htm in increasing
his dailv earnings this little volume is addressed.
The information given is above all else practi-

cal, and with a close observance of the directions
laid down anyone without the slightest knowl-
edge of electricity should be able to do the work
described.

Electrician Publishing Co.,

Suite 5 1 Marquette Bldg.,

CHICAGO.

ALL
Live men read the

WESTERN ELECTRICIAN

Each Week. Do You ?

<^T%,

Special attention given to the building of Electric Motor and Trail Cars

I&yiQers of Rrtl] No 21 Truck- with solid fcrppd frame, and "Eureka" Maximum Traction Pivotal ImiCK,

BROOKLYN, N. Y.
Manufacturers of the

J

Morriii "Climax" and "Componnd" Safety Water

Tube Boilers.

BUILT IN UNITS OF 50 TO 1,000 H. P.

P AIITIflN Beware of infringers, they will

UAU I lUrl be rigidly prosecuted.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and
All Classes of Iron Work.

IsinecinVal inii^ l>ravt'ing* and Prices furnished
on application.

Send for Catalogue of Climax and Compound Boilers.

CTPPOS.
^J any m,

———————————

I

PPOSE there was a Steam. Heating System that, while supplying 2
umber of Radiators from the same main, permitted of each g

one of those Radiators being independently regulated to suit the caloric 3

notions of the man- in whose room it -was located f Suppose, furthermore,
j

that this was but one desirablefeature of that system, which was also un-
J

approachably effective in its operation and of notably small first cost?

117 Mebster System of Steam Tbeatf iiq <

actually is precisely such an one, and the details of it are plainly set forth if

in a neat little booklet, which we shall be pleased to mail you. Will you

afford us that pleasure ?

Marren Mebster 8, Co.,
Chicago. 2

15(H /llionacmecfc 3SIC>g. m
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INFORMATION, GAUTIOMiNOTIGE.
The courts of last resort in patent causes have repeatedly and recently sustained BRUSH PAT-

ENTS FOR STORACE BATTERIES, Nos. 266,090 and 337,299, dated October 17, 1882, and

March 2, 1886, covering broadly every practical type of storage battery plate, including not only pasted

plates, but also the so-called Plante plates, in the words of Judge Shipman (52dFed. 130): "A sec-
ondary battery plate ribbed, honeycombed, studded or equivalently prepared ....
in which the Plante process of electrical disintegration or some kindred process
of forming was used."

In the interest of the development of the storage battery business these fundamental or basic patents

have been acquired at great expense by The Electric Storage Battery Company, and users,

vendors and makers of storag.; batteries and storage battery plates are cautioned against their infringement.

To guard users, vendors and purchasers against inadvertent and unadvised infringement, notice is

hereby given that the types of batteries and plates advertised by the following:

The Electro-Chemical Storage Battery Company,
The Willard Electric & Battery Company,
The Ohio Storage Battery Company,
JJorwalk Electric & Battery Company,
The Warwick Electric II an iifacturing Company,
Electric Xoyelty Works,
llomence Electric Ball Storage Battery Company,
Silvey Storage Battery Company (Dayton Mfg. Co.),

Xew York Accnmnlator & Electric Co.,

The H ascli ke Storage Battery Company,
Woodward Electrical Company,
Devere Electric Company,
D. J. flanss,
Eclipse Electric Company,
The American Battery Company,
Samnels Dynamic Accnmnlator Company,
National Electric Car Lighting Company,

lie considered flagrant infringements; and further, that vendors, purchasers and users thereof will be pros-

ecuted by injunction and otherwise according to law.

THE ELECTRIC STORAGE RATTERY CO.,
Dn iuilding, PHILADELPHIA, PA.

Rranph flffirpc ' «« bkcadway, mw tokk.
DlflllUII UlllbGO I ««« JtARKET ST., SAX FBAX'CISCO, CAL.

1543 MARO.UETTE BITII.OIXG. CHICAGO. Ililu

93 STATE ST., ISO*TO V MASS.
315 Si. I'ALVEBT ST.. BALTIMORE, MD.

ELECTRICITY FOR ENGINEERS.
Latest Edition, Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I. CONTENTS.—CHAPTER I: Electricity; Positive and Negative: Conductors,
Npn-Conductors and Insulators; Electro-Motive Force; Volts; Resistance; Ohms; Current; Am-
peres.—CHAPTER II: Dynamos'; Magnets; Field Coils: Electro Magnets; Permanent Magnets.—
CHAPTER III: Armatures, Construction of. Different Kinds of; Commutators, How Made and Con-
nected; HeatingSf Armatures; Eddy Currents—CHAPTER IV: The Current; How Produced;
Induction; Series"-*"Wound Dynamos; Shunt "Wound 'Dvnamos; Exciting the Fields; Constant Cur-
rent and Constant Potential Dynamos; Series and Parallel; Parallel or Multiple Arc System.—
CHAPTER V: Incandescent Lamps; Filaments; Connections; "Flashing; Exhausting; resting;
Candle Power; Operated in Series; Automatic Cut-Out ; In Multiple Arc or Parallel; Multiple Series;
Multiple Series Cut-Out; Three Wire System.—CHAPTER VI: The Arc Light; How Formed;
Causes of Unsteadiness; Remedy; Effect of shades or Globes; Shape of Carbons "Under Different
Conditions of Burning; Arc Lamps; Regulating and Out-Out Mechanism; Action of Current; Clutch
Lamps; Clockwork Lamps: Double Lamps; Troubles in Lamps.—CHAPTER VII: Commutators
and Brushes; The Brush Commutators; Brushes; Different Styles" of Brushes; Double Brushes;
Single Brushes; Troubles with Commutators and Brushes; Correct Position of Brushes; Sparking
at Brushes; Care of Brushes and Commutators: Flashing.—CHAPTER VIII: Current Regulation;
Hand Regulation; By Position of Brushes; Resistance Box; Resistance Coils.—CHAPTER IX:
American system of Automatic Current Regulation; The Dynamo; Regulator; Action of Regulator.
OHAPTERX: Brush System of Automatic Current Regulation; Brush Armature; Diagram of Cir-
cuits through Dynamo, Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial;
Dial Controller; Circuits and Connections of No. s Brush Dynamo"; Circuits of Compound Wound
Constant Potential Brush Dynamo—CHAPTER XI: The Edison System; Automatic Regulator;
Circuits of Regulator: Circuits of Dynamo; Action of Regulator; Howell Pressure Indicator; Dia-
gram of Circuits: Description of Parts and Operation.—CHAPTER XII ; Excelsior System of Auto-
matic Current Regulation; Dynamo; Armature; Diagram of Circuits; The Regulator and Motor;
Action of Regulator.—CHAPTER XIII: Schuyler System of Automatic- Current Regulation;
Dynamo; Armature, Commutator and Brushes; Diagram of Circuits in Armature and Field; Regu-
lator; Circuits in Regulator.—CHAPTER XIV: Thomson-Houston System of Automatic Current
Regulation; Dynamo: Armature; Commutator ;md RnMicv Controlling Magnet: Wall Controller;
Diagram of Circuits; Air Blast-CHAPTER XV: Waterhouse Svstem of Three-Brush Automatic
Current Regulation; Dynamo; Extra Brush; Resistance Coils and Regulator. CHAPTER XVI:
Ampere Meters: Tangential Scale: Solenoid Meters.—CHAPTER XVII: Voltmeters: Pressure
and Potential Indicators.—CHAPTER XV1H: Testing; Galvanometers; Astatic. Needle; Differ-
ential Apparatus.—CHAPTER XIX: Wheatstone Bridge or Electrical Balance; Diagram of Cir-
cuits and Methods of use; Bridge and Rheostat; Round Form; Square Form.—CHAPTER XX:
The

1
Magneto as a Testing Instrument; Armature: Field; Bell; Diagram of Circuits.-CHAPTER

I Compound Wound Ma-
_. J"lug and Socket; Change

-v. .2 Motors: General Principles the
Same as in Dynamos; Types; Shunt and Series Motors Suitable for all General Purposes; Regula-
tion of Shunt Motors; Of Series Motors; Counter E. M. F.; Direction of Rotation and Direction of
Current; Starting Motors; Diagram of Connection.

PART II. CONTENTS.—CHAPTER I: Alternate Current Dynamos; Principles of the
Field- Field Current Armature; Winding; Connections; Lamination; Different Types of Alterna-
tors; Regulation; Leading Systems ; The Brush Generators; Magnets; Armature: Principles of In-
duction.—CHAPTER II: D'yjnamos, Continued; The Mordev Alternator; Stationary Armatures;
Field Magnets; Ferranti Armature; Field Magnets; Winding; Collectors.—CHAPTER III: Dyna-
mos Concluded: Siemens Dynamo; Best Magnetic Circuits; Stanley Constant Current Dynamo;
The Armature; Self Induction: Regulation.—CHAPTER IV: Induction Coils; Converters; Trans-
formers; Economy of Distribution; An Electrical H. P.; Losses in Conductor; Induction Coils; Ef-
fect of Induction; Transformers.—CHAPTER V: Transformers Continued: Induction Coils; Con-
verters: Transforming Up and Down; Design of Transformers; The Static Charge: Protection
Against; Grounding the Secondary; Other Devices; The Foil Protector; Different Types of Trans-
formers.—CHAPTER VI: Transformers, Concluded; Fuses; Regulation; Winding of Transformers;
Connecting to Circuit; Regulation; Safety Fuses.—CHAPTER VII: Parallel System; Series Arc
Light System; Diagram of Circuits: Parallel System; Primary Circuit; Secondary Circuit; Placing
of Transformers; Fuses; Diagram of Series Arc Light Circuit.—CHAPTER A'lII: Lines of Force;
Hysteresis; Magnetic Penetration; The Circuit of Lines of Force; Experiments with Magnet;
Rapidity of Reversals and Hysteresis.—CHAPTER IX: Arc Lamps; In Series; The Westinghouse
Arc Lamp; Diagram of Circuits in Lamp; Action of the Mechanism: Flat Carbons.—CHAPTER X

;

Arc Lamps, in Multiple; Slattery Differential Lamp: Mechanism of Lamp; Its Operation.—CHAP-

"

TERXI: Measuring and Indicating Apparatus; Instruments for Use with Alternating Currents
Differ from those iised with Continuous Currents; Ammeters; Voltmeters; Description of Several
Forms of Instruments.—CHAPTER XII: Measuring Instruments. Continued; Hot Wire Instru-
ments; TheCardew Voltmeter; Details of the Instrument; Low Potential Voltmeter.—CHAPTER
Xni: Voltmeters; Double Coil Voltmeter: Two Types.—CHAPTER XIV: Spring Meters; Curled
Spring Meter.—CHAPTER.-XV: Twisted Strip Instruments; Diagram of Connections and Opera-
tion of Instrument.—CHAPTER XVI: Recording Meters: Stanley Meter; Construction and Prin-
ciples of Operation; Diagrams of Parts; Slattery Induction Meter: Description of Parts and Prin-
ciples of Operation; Watt Meter; Thomson Meter.—CHAPTER XVII: Generators in Parallel;
Difficulties in ( iperating; Alternate Current Generators in Parallel; Arrangements of Circuits and
Machines for Operating in Parallel; Diagram of Common Arrangement of Machines and Circuits.—
CHAPTER XVIII: Ohm's Law; Strength of Current: Formulas and Examples; Power and Heat-
ing Effects of Currents.—CHAPTER XIX: Ground Alarms and Leak Detectors.

PRICE, $2.50.

Orders for above book, or any electrical work published promptly sent on receipt of price, postage prepaid.

ELECTRICIAN PUBLISHING CO., 51 Marquette Bldg., CHICAGO
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THE BLACK SPOTS
Which mark the difficulties met with in prac-
tice by Electricians, Engineers, Dynamo Tend-
ers, Linemen, Students and everyone interested
in Electricity, can be blotted out by securing
a copy of

ELECTRICITY
MAGNETISM

LESSONS.
AND

A series of thirty-four lessons covering the Science of Electricity from its Fundamental Principles to its

Everyday Practical Application. Comprises 325 pages, over 300 diagrams
and illustrations. Price $2.00. By

PROF. D. C. JACKSON, University of Wisconsin.
PROF. H. S. CAKHART, University of Michigan.
PROF. B. F. THOMAS, University of Ohio.
PROF. 1V3I. A. ANTHONY, of New York.

I PROF. BROWN AYKES, Tulane University.
I
PROF. A. C. PERRINE.I.ekind Stanford Uiiiversitv.Cal.

I PROF. GEO. D. SHEPARDSON, University of Minn.
And others.

A Comprehensive Treatise in Simple Language, free from Algebraic Equations and Easily Understood.
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TABLE OF
The nature and properties of electricity.

Machines for generating electricity by fric-

tion and by electric induction.
Electric batteries or appliances for generat-
ing electricity by chemical action.

Electric batteries or appliances for generat-
ing electricity by chemical action (con-
cluded).

The magnetic effects of electric currents,
magnetic fields.

The magnetic effects of electric currents,
and magnetic circuits.

Ohm's law of the flow of electricity.

Heating 'effects of electric currents. Mis-
cellaneous effects of electric currents.

Galvanometers and voltameters..
Measurement of electrical resistance.
Every-dsy measurements of electric currents
and pressures.

Every-day measurements of electric power.
Condensers and the measurement of their
capacity.

Electrolytic disposition of metals.
The electric telegraph.
Multiple telegraphy.
The telephone.
The construction of telegraph and telephone
lines and instruments.

CONTENTS:
IS. Testing1 lines for insulation and conductiv-

ity and the location of leaks and breaks.
19. Principles of continuous current dynamos

and motors.
20. Principles of continuous current dynamos.

and motors, their construction, care and
attendance.

2t. Arc lighting and arc light machinery.
22. Incandescent lighting and power transmis-

sion, two, three and five wire systems of
distribution for electric lights and motors.

23. Construction of electric light and power cir-
cuits and their testing.

24. Testiug electric light circuits, and the dis-
tribution and measurement vt light.

25. Electromagnetic Induction.
26: Alternating currents.
27. Alternating currents and alternating cur-

rent machinery (concluded).
28. Miscellaneous applications of electric motors.
29. Electric railways.
30. Methods of handling and controlling railway

motors and generators.
31. Model electric plants.
32. Underwriters' rules, etc.

33. Electric welding, forging, etc. ; electricity
applied to the kitchen.

34. Electro-therapeutics.

FOUR PRIME FEATUR
"Electricity and Magnetism" differs materially

from any other book that was ever published on
the subject. Its characteristic features are:

1. Its Authority.—It was written by a corps
of men eminent in the Electrical profession,

whose life work is the study of the science and
the imparting of their knowledge to others. No
other electrical book ever puDlislied has had such
an array of talent on its electrical staff.

2. Its scope.—It treats the subject from its

primary and fundamental principles to its prac-
tical application, covering the Nature and Prop-
erties of Electricity, the Methods of Generation,
its Principles of Action, and the laws which
govern it. •

3. Simplicity of Language.— Out of every hun-
dred people who are interested in Electricity,

there are ninety-nine who have not had the ad-
vantages of more than an average education.

ES OF SUPERIORITY:
The other one perhaps may be a college-bred
man who understands the higher mathematics
and can read technical works on electricity and
comprehend them. But this book is intended for
the ninety and nine, and hence has been writteu
in language that the man of average education
can understand. All superfluous technicalities
and Intricate mathematical equations have been
eliminated and the whole subject Is made plain
and practical.

4. It is a Catechism.—At the beginning of each
chapter or lesson throughout the book, is a series
of questions, bearing upon the previous chapter
or lesson, and intended to bring out every point
of importance in it. The reader can thus cate-
chise himself and determine whether in his read-
ing he has extracted all the Information that it

was Intended he should have.
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Sent postage prepaid to any address in the World on
receipt of price, $2.00.

Electrician Publishing Co.,
510 Marquette Building,

CHICAGO.
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HE.

WILLARD

STORAGE

BATTERY
JOINTS
SOLDER
PASTE
PELLETS

PERFECTMLATION

vv£l>ih> fLEcrmcnlU - BATTERY C°.-

CLEVELAND OHIO
We Guarantee No Infringements.

Purchasers Protected.

I ROLL-DROP I
C07yT7yV\JTKXOR BHRS.

FOREST CITY ELECTRIC WORKS, - • = CLEVELAND, OHIO.

Western Office: 1439 IWonadncck Blk., CHICACO.

GENt^E. RAWHIDE

jSIe'leather.

gflULTZ'S PATENT

TOLLEY COVER,

IBEHr DRESSING
mJt -AND

WOVEN LEATHER LWK BELTJNirt\^fmc3KlILT CEMEfJT-

1)y.NAMO ",,„.„_'„ ",*i
%grfffor.(jrculars

tRELTING^ »t. IiOuib,Mo., U. S. A. """a^—j \^

BBAA'OHES: 164 Summer St., Boston; 113 Liberty St., New Tort; 129 North. 3d St., Philadelphia..

FOR GRINDING f IAT-JURFACEJ
WILL DO FROM TWO TO TEN TIMES

AS MUCH WORK AS A SOLID WHEEL—— — ._._ ^ a in in >r r nwM.5'- . ./
/A3 nw%n HKHii'w"'"-

VULCANIZED FIBRE CO.

ESTABLISHED 1873-
SOLE MANUFACTURERS OF

HARD VULCANIZED FIDRE
factory:

wilmington, del.

In Sheets,- Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

The Standard Electrical Insulating Material of the World. \

office:
4. dev st., new york.

REWIRED WfTH RAVEN WHITE CORE WIRE

OFFICE
The Ferris Wheel Co.

1131 The Rookery.

Chicago, April 30, 189C.

NEW YORK INSULATED WIRE CO.,

320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to
use your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test
will no doubt be a most severe one.

Yours verv truly
THE FERRIS WHEEL CO.

By L. V. Rice. Her.

Used exclusively for all Incandescent Light-
ing at World's Columbian Exposition.

Used in some of the largest buildings in the United
States.

GRIMSHAW WHITE CORE.

RAVEN WHITE CORE

COMPETITION LINE WIRE

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING C0MP0UN1

Used by some of the largest Central Stations
and Fire and Police Departments in the U.S.

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortlandt St., New York.
BRANCHES:

; 32
™

â
» :

s,_

BOSTON:
134 Congress St,

SAN FRANCISCO.
115 New Montgomery St.

Black Diamond File Works.
Est. 1863

Twelve

Medals

Awarded at

International

Expositions.

no. 1895.

Special Prize

Gold Medal

at Atlanta,

1895.

Onr goods are on sale in every leading Hardware Store

in the United States and Canada.

Q. & H. BARNETT COMPANY,
PHILADELPHIA, PA.

N. B. BUBB, Manager. J. M. CHESNUT, Supt.

WILLIAMSPORT WOODEN PIPE CO.,
MANUFACTURERS OF

WOODEN CONDOIT,
UNDER CHESNUT PATENT.

Write for Information and Save Money.

WILLIAMSPORT, PA.

AN EXTENSIVE AND IMPROVED CREOSOTING WORKS ATTACHED TO THE PLANT.

For underground electrical purposes the conduit produced under

this process is the most practical, the most durable and the most
economical of any conduit on the market.

This conduit is now being used in the leading cities, and the best

of references furnished on application.

Electric Lighting and
.Power Apparatus.

THE

Boston. Mass., No. ISO Summer St.

New York, N. Y., No. 44 Bioad St.

Philadelphia, Pa.. No. 509 Arch St.

Atlanta, Ga., Equitable Bldg.
Chicago, 111., Monadnock Bldg.
St. Louis, Mo., WainwrightBldg.
San Francisco, Cal.. No. 16 First St.

Pittsburg. Pa., John E. Eidall. Carnegie I

Denver, Colo., Russell & Co.

ELECTRIC CO.,

^o. 10 Arc Bvyaruo 100 lights 2,000 candle power.

Office and Works, Cor. Belden and 31ayon Sts., CLEVEl AM), OHIO,
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.
WES

H.
R

R.
S

HixsoNr' Simplex Electrical Company,
*17 Monadnock Block. CHICAGO. 75-81 Cornhill BOSTON , MASS.

ALFRED F\ MOO »
MANUFACTURER OF

INSULATED ELECTRIC WIRE,
FLEXIBLE CORDS AND CABCEvS.

20O AS I> 302 NORTH THIRD STREET.* - PHIL,ADRT,PI¥TA. FA.

WLLLARD L. CAKTiEE, I R,,,in„™ Manai.Br* GEO. T. MANSON, W. H. HODGINS,
H. DUBAHT. CHEEVEK, f

™B18SS J^anagers, Genl Supt_ Secretary.

THE OKONITE COMPANY, LIMITED,

253 Broadway, New York.
INSULATED

WIRESand CABLES,
For Aerial, Submarine and Underground Use.

1
Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Tape.

BRANCHES: Chicago, Boston. Philadelphia, Pittsburgh, Minneapolis, Cincinnati, Kansas City.

Omaha, Louisville, St. Louis. San Francisco, London and So. America.

^N'*

WIRES AND CABLES

PARANITE
INSULATED WIRES# CABLES

For Aerial, Submarine and Underground Use.

Whitt Core Lamp Cord
Telephone and Telegraph Gables a Specialty.

Indiana Rubber & Insulated Wire Co., ^d^nS '

HAVE YOU SEEN
A SAMPLE OP OUR SEW

Standard Iron Armored Insulating Conduit?

The NORTHERN ELECTRICAL MFG. CO.,
Madison, WIS.,

Manufacturers of MOTORS AND DYNAMOS.
Our machines will operate SUSPENDED Irom CEILING OVERHEAD or BOLTED DIRECT to

SIDE WALL as readily as when occupying floor space in the ordinary manner. All bearings

self-oiling. See our new patented device for CONNECTING nOTORS DIRECT TO LINE SHAFT
SAYING BELTS, PULLEYS AND FLOOR SPACE

HIGHE!
PARIS 1867. CHICAGO 1893. PHILADELPHIA 1876.

WIRES and GABLES.
AERIAL, UNDERGROUND,

SUBMARINE.
k:e>:rit:e> tape.

W. R. BR1XEY, Mfr. J. E. HAM, Agt.

203 Broadway, New York.

S. F. B. MORSE, Western Agent.

CALIFORNIA ELEC. WORKS. M. DUPEROW. NEW ORLEANS ELEC. CO.,

SAN FRANCISCO, CAL. WASHINGTON. D. C. NEW ORLEANS. LA.

CARPENTER
ENAMEL RHEOSTATS.

Automatic Motor Starters.
All sizea. List price of 1 H. P. size, $13.00.

Reliable. Fully guaranteed. Highly finished. Cheap.

Ward Leonard Electric Co., Hoboken, N.J.

|!

!L "CAHALL"
[w VERTICAL WATER TUBE BOILER.

p* BEST IN THE WORLD.
Manufactured hy

I THE AULTMAN «. TAYLOR MACHlflEflY CO.
Send for Catalogue.

Canal! Sales Department,
ji Sole Agents for the U. S.

ir^fiuiAl Bank of Commerce Bldg., Pitts-
HHHUH nine-: The Ttuokevv. Chicairo; 54iiQueen & Co.,

ill I!'!

1

IlllJiiL '14 Drexel Bide-, Philadelphia; 1U1&
T=i=i=yQ=*=t4 TremontBldtr-. Boston; 145 Taylor

1012 Chestnut St., PHILADELPHIA. _,5fc=»-^^ '—* JiniriL I'.nihliriL'. i It vi_- land, O.

THEATRE DIMMERS,
IRON CLAD RHEOSTAT CO,Iestfield, N. J.

Acme Testing Sets, Queen-Wirt
Switchboard Instruments, X-Ray

Focus Tubes, Induction Coils.

SAMPLES IIPOX APPLKATIOS.

INTERIOR CONDUIT & INSULATION CO,,

General Offices and Works: 527 W. 34th St., New York, N. Y.

N. 1. R
NATIONAL INUIA
RUBBER CO.'S

Wires # Cables.
Factory and OflQces:

BRISTOL, - R. I.Frederick S. Minott, Genl Mgr.
BHASCHES

:

New York OHlee. 4S7 Broadwav. H. L. Bnrdick, Mgr.
Sau Franoisco 577-570 Market St

Chicago, Metropolitan Electric Co., 186-1SS Fifth Aire.

WESTON Electrical Ing^ument Co.,
** —-"^ 114-120 William St., NEWARK, N. J., U. S. A.

THE WESTON STANDARD PORTABLE

DIRECT READINC

Voltmeters and Wattmeters
FOE

Alternating ani Direct Cnrrent Circnits

Are the only standard portable instruments of

the type deserving this name.

Write for Circular and Price List 8 and 0.

OFFICE AND FACTORY, SANDUSKY, 0.

/v^

Meyer & England, Betz Bldg., Phila.. Pa.
Smith & Wallace, Hamilton St. , Boston,Mass.
Ed. P. Sharp, 44 Niagara St., Buffalo, N. Y.
Arthur S. Partridge, Bank ot Com

Bldg., St. Louis, rto.

J. M. Atkinson & Co., ^oflonadnock Bldg.,

Chicago, HI.
Reger& Atwater, 214 Pii

l cisco, Cal.
Central' Electric Co., 17s Adams St. , Cti icnKp

.

Harry n. Shaw 126 Liberty St., N

MURRAY IRON WORKS, bur
10'&a!

on '

Economical
Power Plants

Complete.
H.S.Walker, Mgr. Chicago office, 150a JionadnoeK Bldg. The W. M.Thompson Co., Sioux City, la.

—ffypltWdntanV Wehdve furnished Rope-for

- ,•_ J [ someofttiefargestDrives

in/fie country

fori

7
H-PHAfilNON

ForTransmmioiJ^ UOMPANY,
'
24-26MM5f.. Chicago.

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plants.
Estimates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATIVES:
JULIAN SCHOLL k CO., - 126 Liberty St., N- Y. City.

THE REYNOLDS-LABOR &. CO., 41 No. 7tn St., PMia.
SCRANTON SUPPLY Szj1.\CWY CO., - Scranton, Pa.
TOOQ E- niDTVMinrtii rn ')fiT,tohfSK RnlHrnm-BAM.
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OUR HIGH FREQUENCY

X-RAY COIL
Can be Relied Upon to Work at All Times.

Undisputed Supremacy

.

WHAT OTHERS SAY MAY INTEREST YOU.

Messrs. L. E. KNOTT APPARATUS CO. Urbana, Ohio., August 8, 1896.

Gentlemen:—Your high frequency coil for alternating: circuit is giving very satisfactory results in the Roent-

gen experiments. Our nedical Association has expressed its highest appreciation of the working and results of the

Coil. 1 am safe in saying that my experiments have verified your high claims of its efficiency.

Very truly, I. N. KEYSER, Prin. Urbana High School.

Manufacturers of
High-Crade X-Ray
Apparatus, me-
dian ical ly and
scientifically per-
fect.

L E, Knott Apparatus Co.,
N

Microscopic, Chemical and Physical Apparatus,

14 ASHBURTON PLACE, BOSTON, MASS.

ew X-Ray
. Paper,

Superior to Plates. Knott Direct Current High Frequency Coil for X-Ray Work.

THE K. A. K.
Simple in Construction.

Successfully Stood the Se-
vere Tests of Last Win-

• ter's Snowstorms.

CONDUIT SYSTEM.
Practical in Operation.

SEND FOR FULL PARTICULARS.

KROTZ, ALLEN & KELLY,™™,
kVI Best Switch for the. Least Money.

Single, Double and Triple Pole. Single and Double Throw, with or without Fuse Extension.

Handsomely Finished. Absolutely Reliable.

. . . MEDBERY INSULATION AND OVERHEAD TROLLEY EQUIPMENT. .

THE STANDARD RAILWAY MATERIAL OF THE WORLD.
THE FIBER1TE CO., riechanlcville, N. Y. JOSHUA HENDY nACHINE WORKS, San Francisco, Cat

S. F. B. nORSE. narquette Building, Chicago. FLEMING & POILLON, 30 Cortlandt Street, New York.

Alcatraz Electrical Compound,
Manufactured by

THE CALIFORNIA ASPHALT CO., £Sf.S£2f
ABSOLUTELY UNEQUALED FOR

ELECTRICAL AND WIRE INSULATION, Insulating Connections, Dynamos and Motor Bases, Battery and Accumulator
Shelving, Circuit and Switch-Boards.

WATER-PROOFING Cut-Out Boxes, coating wires when subjected to acid or alkaline fumes, and when laid under
cement, etc. •

PAINTING Poles, Brackets, Cross-Arms, Benches, Floors, etc.
COATINC CABLES, Lead-Covered Pipes, and all underground work.

ALCATRAZ ELECTRICAL COMPOUND is manufactured of the celebrated brand of Alcatraz Asphalt, and possesses many well-known points of superiority.
It has been tried under severe and exacting conditions, and has given perfect satisfaction. It will not Scale, Crack or Burn. Presents a Smooth Surface.
Adheres Tenaciously. Not affected by Thermal or Climatic Conditions. Resists the action of the Elements, Acids, Alkalies, Sewer Gases, and possesses
great strength and elasticity. Being the producers of the raw product, we are enabled to save the. middleman's profit, and offer consumers a superior article at a
very low price.

SAM pLE upfJN ApPL |CATI0N. C. P. WILLIAMS, TUT 3941 Cortlaiidf St., New York City.

KEYSTONE ELECTRICAL
INSTRUMENT COMPANY.

Switchboard Voltmeters, Ammeters, Ground Detectors and

Differential Voltmeters.

Type K Illuminated Dial.

We meet all the requirements of modern Central Stations or Isolated Plants, whether
usingdirect or alternating current circuits.

Our instruments are constant and durable, sensitive and accurate, pleasing in
appearance and always correct.

We can interest you in prices and other details if you will write to

Ninth St. and Montgomery Ave., Philadelphia.
New York, 36 Dey Street.

Chicago, 1223 Monadnock Building.
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Has Hit

Perfection.

*<*

The best light.

Softest, steadiest and whitest.

The mechanism simplest.

The operation safest and most

economical.

The ELECTRIC ARC LIGHT CO.
LOUIS B. MARKS, M.M.E.

CHIEF ELECTRICIAN.

687 & 689 Broadway,

NEW YORK. i5o ezotxirs.

A PERFECT CLUTCH.
No chance for the rods to jam. No parts to be continually re-

newed. Has a finer adjustment than any other clutch and conse-
quently a saving of current is the result. Can be applied to Brush as

well as T.-H. lamps. We also manufacture

i mutators, Segments, Blocks, Brush Arc Cut-Ou's
and all Arc flighting- Supplies.

SATISFACTORY GOODS AT SATISFACTORY PRICES.

The Philadelphia Elec'l & Mfg. Co.,

20TH A JONES STS., PHIJOAOECPHIA, PA,

SALES AGENTS: W. F. Richardson, 1223 Monaduock Bldg.. Chicago;
m Electrical Supply Co., St. Louis; Brooks-Follis Electric Co.,Western ]

San Francisco.

SOME PEOPLE KNOW A GOOD THING.
Chicago, Nov. •>, is%.

J. B. McKeague, Agt.
Dear Sir:—Please deliver to us ten more Wirt

Brushes same as last, and oblige,
Masonic Xehple.

Robert Knickerbocker, Chief Eng.

Chicago, Nov. 2, 1896.
J. B. McKeague, 360 Wabash Ave., City.
Dear Sir:-- Please deliver to us twenty moreW7
irt Brushes, i

s x7bXS, and oblige,
Auditojritjm Hotel.

Geo. M. Cowan, Chief Eng.

J. B. McKeague, Western Agent, Charles Wirt. Patentee and Sole Maker.
369 Wabash Ave.. Chicago. Write for Circular. Factory, Philadelphia.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
American Battery Co ..... .

American Elec. Fuse Co. xxii

American El. Heat. Corp...

American El. Meter Co.... vii

Amer. El. Telephone Co. xvi

American Elec. Works — xiii

American Engine Co xx
Andrae, .7. & Sons Co iv

Armorite Int. Con. Co.. . . iv

Arnold, B. J xvii

Arnold El. Pr. Station Co.

Auto. Cir. Breaker Co xviii

Bain, Foree xvii

Baker & Co xvii

Ball Engine Co xix

BarnettCo., G. A H xxii

Besly A Co.,Chas. H xxii

Brady, T. H...: xiv

Brill Co., .7. G xix

Brixey, W. R I

Brown, 73., Cedar Co xiv

Brush Electric Co xxii

Bryan & Humphrey xvii

Buckeye Electric Co x
Butler Hard Rubber Co

Cahall Sales Dept i

California Asphalt Co ii

Card Electric Co iv

Central Electri c Co v
Channon Co., H i

C. B. AQ. R. R xiv

Chicago Edison Co. iv

Chicago Fuse Wire A Mfg.
Co

Chic. Genl. Fixture Co... x

C.,M. A St. P. R. R xviii

Clon brock Steam B. Co.. xix

Clymer A Heilman xxii

Colburn ElectricMfg. Co...

Commercial El. Sup. Co.. xi

Conn. Tel. A El. Co., The.

Cutter El. A Mfg. Co x

DaytonGlobelronWks.Co.xviii
Detroit Elec. Heat'g Co..

DeVeau A Co xvii

Diamond Electric Co
Diehl Mfg. Co vii

Directory, Principal Elec.
and Mech. Engineers... xvii

Dixon Crucible Co. , Jos ... x

Eastern Elec. Cable Co.... xiii

Eddy Elec. Mfg. Co ix

Edison Dec. AM. Lp. Dept. xii

Electrical Mfg. A Snp. Co. xvii

Electric Appliance Co xii

Electric Arc Light Co ili

Electric Storage Batt. Co.

Electrician Pub. Co
xiv, xviii, xix, xxi

ElwoodTel.ASwcb.bd. Co. xvi

EmpireChina Works xvi

FarrTel. ACon.Sp. Co.... xvii

FiberiteCo., The Ii

Forest City El. Works
For Sale Advertisemts xiv
Fort Wayne El. Corp x
Fuel Economizer Co

Garlock Packing Co
Garvin Machine Co., The . vi

General Electric Co ix

GilmoreEl. & Mfg. Co.... vii

Ginsburg, R. L. A Sons.. . xiv

Globe Elec. Heating Co... iv

Goodyear Vulcanite Co xiii

GuildALord

Hart.C.S.... xiv

Hart AHegemanMfg. Co.. ix

Hemingray Glass Co xiii

Hine A Co., L. A xiv

Hine A Robertson xiii

Hodge, Walsh A Loring. .. xiv

Holmes Fibre-Graphite Co.

Huebel A Manger xiv

Illinois Engraving Co— xiv
Imperial Porcelain Works vi

Ind. Rub. A Ins. Wire Co. I

Interior ConduitAIns. Co.i,viii

InternatT Cor. Schools.. x

International Elec. Co xiv

Iron-Clad Rheostat Co. . . i

Jenney Elec. Motor Co x
Jewell Belting Co x

Johns Mfg. Co., H. W Ix

Kartavert Mfg. Co xxii

Keystone Elec. Inst. Co.. il

Klipstein A Co., A xiii

Knott, L. E., Apparatus Co. ii

Krotz, Allen A Kelly ii

Kusel. The D.A.Tel. Mg. Co. xvi

Leclanche Battery Co xv
Leffel A Co., James xviii

Leonard, Ward, Elec. Co.. i

Lever C. H. Mfg. Co xiv
Lindsley Bros xiv
Locke, Fred. M xii

Lombard Water Wh. G. Co. —
Main Belting Co xix
Manhattan Gen'l Cons. Co. xii

Mansfield Temp. Cop. Co. xxii

McKeague, J. B,... iii

McLennan A Co., K xii

McNaughton Co., J. C xiv
McRae, A. L xvii

Metropolitan Elec. Co xx
Midland Electric Co xii

Moore, Alfred F i

Morrison Southern El. Co. xx
Murray A Co., Jas. J x
Murray Iron Works 1

National India Rubber Co. i

National Ore A Red. Co.. xix

New York Ins. Wire Co . . . xxii

Northern Elec. Mfg. Co.... i

Northern Supply Co xiv

NorthwestEngineer'g Co. xvii

Ohio Electric Works xiv

Okonite Co., The i

Orne Elec. Const. Co xvii

Otto Gas Engine Wks....

Pacific Electric Co xiii

Partrick A Carter Co xii

Partridge Carbon Co i

Patttz, A. M xvii

Pearson, F. J. Mfg. Co
Peerless Rubber Mfg. Co.. . xii

Perkins El. Switch Mfg. Co. xi

Peru Elec. Mfg. Co xiii

Phila. El. A Mfg. Co iii

Philadelphia Eng.Works, xix

Phillips Ins'd. Wire Co. . xiii

Phosphor-BronzeS.Co.Ld. xix

Pratt, Cbas. A xvii

Puritan Electric Co v

Queen A Co 1

Racine Hardware Co xviii

Reisinger, Hugo
Rockwood Mfg. Co., The . xi

Ruprecht Electric Co ..... . x

Samson Cordage Wks xii

Sawyer-Man Electric Co ..

Shultz Belting Co xxii

Siemens A Halske E. Co..

Simplex Electrical Co., The, i

Sioux City Brass Works...
Smith, S. Morgan xviii

Standard Paint Co xii

Standard Tel. A El. Co . . . xvi
StandardTJnderg.CableCo.

Stanley Electric Mfg. Co..

Stilw ell-Bierce A Smith-
Vaile Co xiv, xv

Storey Motor A Tool Co.

Tagatz, H.A xiv
Triumph ElectrlcCo

Van Duzen Gas A Gasoline
Engine Co xviii

Van Nuls, C. S xii

Viaduct Mfg. Co xvii

Vulcanized Fibre Co xxii

Want Advertisements ... xiv
Washburn A Moen Mfg. Co.xiii

Webster, Warren A Co
Wertheim, Ed
Western Electric Co iv

Western Tel. Cons.Co xvi

WestinghouseEl.&Mf.Co.. vii

Weston Electrical Lnst. Co. i

Weaton Engine Co. ........ 1

White Co., TheO. C xiv
Whitney Elec. Inst. Co xii

Willard EL A Battery Co . . it
Williams, C. P ii

Williamsp. Wd. Pipe Co...

Wirt, Chas iii

R"or Classified Index of Ad vei-tiserr-*ei-»-ts See ^age VI.
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HARDTMUTH GORED CARBONS for Direct and Alternating Current

AFRO l-AIVI r
L

HABIRSHAW AND Q. E. CO.'S

WIRES AND CABLES.

AMERICAN CARBON CO.'S Plain and Coated
CARBONS FOR SERIES ARC LIGHTING.

Chicago Edison Co.,
DEALERS IN ELECTRIC LIGHTING SUPPLIES,

139 Adams Street, CHICAGO.

GENERAL WESTERN AGENTS

HABIRSHAW AND Q. E. CO.'S
WIRES AND CABLES

RMORIT
INTERIOR CONDUIT

(CUivirviirsio-s patents.)

Note how the Wood-Lining does not crack

ARMORITE INTERIOR CONDUIT CO.,
OPTIC! AMD WORKS.

478481 Fin STREET. WEST.

DETROIT, MICH.

ELECTRIC 4PPLI.WCE CO . Chit-ago. General Western Agents

f We mannfac-
ture a high
grade Knife
Switch for
ewltchb o a r d
work. We call

It the E Switch.

A quick break switch, made in sizes from 50
amperes capacity to 800
will be listed ia oar Dew ca1

We manufacture arc and im
namos and direct current motors. Also arc
1 amna.

We have in stock in our Chicago Store

WAITING FOR
YOUR ORDERS

> Sockets, Switches, Cut=0uts,

;
Tubes and Insulators,

; Shawmut Fuse Wire and

Knife Switches,

: Bells, Annunciators,

'Batteries, Push Buttons,

| Fan Motors, Electric Supplies

I of all Kinds.

ssr They
Western Electric Company.

Qcanilescent dy- * *

Chicago. New York.

Has been knowuto the electrical trade since many years. The business was
established 1*00 in the city of

MILWAUKEE.
We famish complete electric light plants for factories, mills, office build-
ings, steamboats. Kxperien?ert men sent to all parts of the country to do con-
struction work. etc. He also

All tirst-class articles used in electric light and power stations. A complete
line of

House goods, hells, batteries, push buttons, etc. A large stock of

Carried constantly on hand and all orders filled promptly. Our telephones
can't be beat. Give us a trial.

Julius Andrae & Sons Co., Milwaukee, Wis.

ELECTRIC HEATERS AVAILABL
w?i?iiSuivl expense.

Portable Heater for residences and offices, size 23 inches long, ius inches
high, 5 inches wide. Weight 30 pounds.

Highest Efficiency, Simplicity, Durability, Production Guaranteed.
Our Street Car Heaters lead all competitors.

Send for new illustrated circular.

Heating coils renewed like incandescent lamps. Constructed for any voltage. Work on direct
or alternating current. Consumes 6. 8 amperes on no volt current, i. 5 on 500 volt current.

THE GLOBE ELECTRIC HEATING CO.,
'47&%:°th

ia, Pa.

READ THE ELECTRICAL PAPER.

THE CARD ELECTRIC COMPANY,
eld, Ohio.IVIsn

Generators for Power
Transmission and Iso-

lated Lighting.

Generators are all Mul-

tipolar and Slow Speed.

Agents Wanted in Unoccupied Territory

Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges, Traveling
Cranes and Elevators,

Write for Estimates.
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W7e are General Agents for

ms/ WAGNER
TRANSFORMERS,

And carry a full assortment of

sizes in Chicago stock ready for

prompt delivery. Correspond-
ence solicited.

Central Electric Company,
ST. LOUIS: f J 1 NEW ORLEANS:

Southern Electrical Supply Co. 404 Carondelet St.

ELECTRICAL SUPPLIES,
KANSAS CITV: BUFFALO:

Gate City Electric Co. 173=173 Adams St., CHICAGO. 742 Guaranty Building.

UR
r:

Alternating Arc Lamp.

f
IT IS SHORT AND ORNAMENTAL. .

.

1 IMMEDIATE SHIPMENTS CAN BE MADE,

I BURNS IOO HOURS.
WRITE FOR PARTICULARS AND DESCRIPTIVE PAMPHLET.

NOI5ELE5S.
-•— —-•—*—•—•—•—•—•—•—•—

Puritan Electric Co.,
152 Nassau St., New York, N. Y.

35 Federal St., Boston, Mass.
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The GARVIN MACHINE CO., THE
51 N. 7th Street, PHILADELPHIA.

am.
-j. If

SPRING AND VARICK STREETS,

NEW YORK.
We build () sizes of

Screw Machines
RANGING IN CAPACITY

From 1-4 inch to 2 1-8 inches.

WITH OR WITHOUT

Wire Feed, Back Gears,

Geared Friction Head,
Automatic Feed and

Chasing Bar,

As the Size and Style of Work Require.

Capacity with Wire Feed 7.8 inch.
WRITE FOR CATALOGUE AND PRICES.

ilACHINERY and riACHINE TOOLS
OF ALL KINDS KEPT IN STOCK.

LEADS THEM ALL.

When ordering see that you get
theBCGGAW.

Made in one wire No, 4, 5 and 6.

Two wire No. 2 and 3.

Three wire No. 1.

They are eorrugated and V-
shaped groove.
They grip like a vise.
Xo sagging wire when once

stretched.
They are made of the finest

glazed porcelain. Ten of them
used to one ofany other make.

No. 1, 3 and 4 holda wire 16 to 8.

No. 2 and 5 holds wire 6 to 00.

No. 6 hold: wire 000 and larger.

Patented November 14, 1

Imperial Porcelain forks,

369 Wabash Ave.. Chicago, III.

Factory, Trenton, ST. J.
Porcelain Specialties of all k'nds.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Accumulators.
American Battery Co.
Electric Storage Battery Co.

Willard Elec. & Battery-Co:

Annunciators.
Central Electric Co.

Chicago Geni Fixture Co.

Commercial El.' Supply Co.

Electrio Appliance Co.
Partrick A Carter Co.

Arc Lamps.
Central Electric Co.
Chicago Gen'l Fixture Co.

Commercial El. Supply Co.

Diehl Mfg Co.
Electric Arc Light Co.

Ft. Wayne Elec. Corporation.
Manhattan Gen'l Cons. Co.

Perkins Elec Switch Mfg. Co.

Puritan Electric Co.
Van Nuls. C S.

Westinghouse El. & Mfg. Co.

Arc Light Cord.
Samson Cordage Wks.

Assayers. -_,.-
Nat'l. Ore A Reduction Co.

Batteries and Jars.
Anclrae, J- A Sons Co.

Butler Hard Rubber Co.

Central Electric Co.

Chicago Edison Co.

Chicago Gen"l Fixture Co.

Commercial El. Supply Co.

Electric Appliance Co.

Electric Storage Battery Co.

Leclanche Battery Co.. The.
Metropolitan Electric Co.

Midland Electric Co.

Northwest Engineering Co.

Ohio Electric Works.
Pearson, F. J. Mfg. Co.
Western Electrio Co.

Willard Elec. & Battery Co.

Bells.
, „

Central Electric Co.
Commercial El, Supply Co.

Electric Appliance Co.

Huebel & Manger.
Ohio Electrio Works.
Partrick & Carter Co.

Western Electric Co.

Belting.
Ohannon Co., H.
Jewell Belting Co.
Main Belting Co.
Shultz Belting Co.

Boilers.
Cahall Sales Department.
Clonbrock Steam Boiler Co.

Murray Iron Works.
Raolne" Hardware Co.
Weston Engine Co.

Books, Electrical.
Eleotrlcian Publishing Co.

Bronze.
Besly & Co. , Chas. H.
Phosphor BronzeSm.Co.,Ltd.

Brushes.
Commercial El. Supply Co.

Holmes Fibre-Graphite Co.

McKeague, J- B.
Partridge Carbon Co.

Phila. El. A Mfg. Co.
Wirt, Chas.

Burglar Alarms.
Commercial El. Supply Co.

Eleotrlc Appliance Co.
Huebel & Manger.
Partrick & Carter Co.
Western Eleotrlc Co.

Cables (See Insulated Wires.)
Cables, Electric (See Insu-
lated Wires), Copper,
Sheet and Bar.
Amerioan Eleo. Worka.
Brixey. W. R.
Central Electric Co.
Commercial El. Supply Co.
Eastern Electric Cable Co.

Ind. Rubber & Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Inn. Wire Co.
Simplex Electrical Co.
Standard Underground C Co.
Washburn & Moen Mfg. Co.
Western Eleotrio Co.

Carbons.PointsA Plates.
Central Electric Co.
Chioago Ediaon Co.
Chicago General Fixture Co.
Commercial El. Supply Co.
Electric Appliance Co.
General Electrio Co.
Partridge Carbon Co.
Relslnger, Hugo.
Standard Paint Co,
Werthelm. Ed.
Weftern Electric Co.

Compound.
California Asphalt Co.
Commercial El. Supply Co.
Electric Appliance Co.
Johns Mfg. Co., H. W.
McLennan & Co., K.
Okonite Co.
Standard Paint Co.

Conduits.
Armorite Interior Cond Co.
Commercial El. Supply Co.
Electric Appliance Co.
Interior Conduit A Ins. Co.
Williamsp't Wood'nPipe Co.

Construction & Repairs.
Andrae, J. & Sons Co.
Ft. Wayne Elec. Corporation.
Hodge, Walsh A Lorlng.

Contractors and Electric
Light Plants.
Andrae, J. & Sons Co.
Arnold. B. J.

Arnold El. Pr. Station Co.
Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
Card Electric Co.
Clymer A Heilman.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hodge, Walsh A Loring.
Jenney Elec Motor Co.
Northern Electl. Mfg. Co.
Patitz.A. M.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westinghouse Elec & MfgCo.
Western Electrio Co.

Copper.
Besly & Co., Chap. H.
Mansfield Temp. Copper Co.

Copper Wires.
American Electrical Works-
Besly & Co., ChasH.
Brixey, W. R.
Central Electric Co.
Chicago Edison Co.
Cummerclal El. Supply Co.
Electric Appliance Uo.
FiberiteCo.,The.
General Electric Co.
Ind. Rubber & Ins Wire Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.
Western Electric Co.

Cordage.
Samson Cordage Wks.

Crookes' Tubes.
Central Electric Co.
Commercial El. Supply Co.
Edison Dec & M. L. Dept.
Perkins Elec Switch Mfg.Co.

Cross-Arms, Pins and
Brackets.
Brady, T. H.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Farr Tel. & Const. Supply Co.
FiberiteCo., The.
Locke. Fred. M.

Cut-Outs and Switches.
Automatic Cir. Breaker Co.
Central Electric Co.
Chicago Ediaon Co.
Chicago Gen'l Fixture Co.
Clymer A Heilman.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Eddy Elec. Mfg. Co.
Electric Appliance Co.
Farr Tel. & Const. Supply Co.
FiberiteCo., The.
ForeBt City Elec Wks.
Ft. Wayne Elec. Corporation.
General Elec. Co.
Gilmore El. & Mfg. Co.
Hart & Hegeman Mfg. Co.
Imperial Porcelain Works.
Morrison Southern El. Co.
Pacific Electric Co.
Perkins Eleo. Switch Mfg. Co.
Phila. El. A Mfg. Co.
Westinghouse El. & Mfg. Co.

I>esk Lights.
Pacific Electric Co.

Dynamos,
American Engine Co.
Brush Electrio Co.
Card Electrio Co.
Central Electric Co.
Clymer A Heilman.
Colburn EL Mfg. Co.

Commercial El. Supply Co.
Died Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Ginsburg, R. L. A Sons.
Hine & Co., L. A.
Jenney Elec. Motor Co.
Northern Electl. Mfg. Co.
Ruprecht Electric Co.
Siemens & Halske Elec Co.
Triumph Electric Co.
Westinghouse El. & Mfg. Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
American El. Heating Corp.
Detroit Elec. Heating Co.
Globe Elec. Heating Co.
Johns. H. W.,Mfg. Co.

Electric Meters.
American El. Meter Co.

Electric Railways.
Brush Electric Co.
Card Electric Co.
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg. Co.

Electrical and mechani-
cal Engineers.
Arnold, B. J.

Bain, Foree.
Bryan & Humphrey.
Eddy Elec Mfg. Co.
McRae, A. L.
Patitz, A. M.
Pratt. Chas. A.

Electrical Instruments.
Automatic Cir. Breaker Co.
Chicago Edison Co.
Clymer A Heilman.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Diamond Electric Co.
Electric Appliance Co.
Gilmore El. & Mfg Co.
Keystone El. Instrument Co.
McKeague, J. B.
Queen A Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical Specialties.
American Elec. Fuse Co.
American El. Heating Corp.
Andrae, J. A Sons Co.
Automatic Cir. Breaker Co.
Central Electric Co.
Clymer & Heilman.
Commercial El. Supply Co.
Electrical Mfg. A Sup. Co.
Imperial Porcelain Works.
Lever, C. H. Mfg. Co.
Metropolitan Electric Co.
Pacific Electric Co.
Partrick A Carter Co.
Pearson, F. J. Mfg. Co,
Phila. El & Mfg. Co.
White Co.. The O. C

Electrical Woodwork.
Lever, C H. Mfg. Co.

Electro- Plating Mach'y.
Besly & Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.
Jenney Elec. Motor Co.

Engines, Gas
Otto Gas Engine Wks.
Van Duzen Gas AGso.Eo.Co.

Engines, Steam.
American Engine Co.
Ball Engine Co.
Murray Iron Works.
Philadelphia Eng. Works.
Racine Hardware Co.
Weston Engine Co.

Engravers.
Illinois Engraving Co.

Fan Outfits.
Central Electric Co.
Commercial El. Supply Co.
Interior Conduit & Ins. Co.
Westinghouse El. A Mfg. Co.

Fibre.
Butler Hard Rubber Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co.,G. AH.

Fire Alarms.
Western Electric Co.

Fixtures, El. & Comb'n.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.

Fuse Wire.
Brixey, W. R
Chicago Fuse Wire A Mfg.Co.
Commercial El. Supply Co.
Electric Appliance Co.
FiberiteCo., The.
General Electric Co.

baskets.
Jonns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Besly*A Co., Chas. H.
General Elec. Supplies
Andrae, J. A Sons Co.
Besly A Co., Chas. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman.
Commercial El. Supply Co.
Cutter El. A Mfg. Co.
Electric Appliance Co.
Farr Tel. & const. Supply Co.
Forest City Elec. Wks.
General Electric Co.
Gilmore El. A Mfg. Co.
Hodge, Walsh A Loring.
Huebel A Manger.
Interior Conduit & Ins. Co.
International Elec. Co.
Johns, H. W-, Mfg. Co.
Metropolitan Electric Co
Midland Electric Co.
Morrison Southern El. Co.
Northwest Engineering Co.
Ohio Electric Works.
Pacific Electric Co.
Partrick & Carter Co.
Pearson, F. J. Mfg. Co.
Peru Elec Mfg. Co.
Phila. El. & Mfg. Co.
Sioux City Brass Works.
Westinghouse El. & Mfg. Co.

Globes and Electrical
Glassware.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Hemingray Glass Co.
Locke. Fred. M.
Murray A Co., Jas. J.

Govnors. Water Wheel.
LombardWaterWheel Gv.Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hard Rubber Goods.
Butler Hard Rubber Co.
FiberiteCo., The.
Goodyear Vulcanite Co.

Induction Coils.
International Elec. Co.
Queen & Co.

Insulators and Insulat-
ing Materials.
Andrae, J. & Sons Co.
Brixey, W. R
California Asphalt Co.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
Empire China Works.
Farr Tel. & Const. Supply Co.
FiberiteCo., The.
Gilmore El. A Mfg. Co.
Hart & Hegeman Mfg. Co.
Hemingray Glass Co.
Hodge, Walsh & Loring.
Ind. Rubber & Ins. Wire Co.
Interior Conduit & Ins. Co.
Johns Mfg. Co.,H. W.
Kartavert Mfg. Co.
Locke, Fred. M.
McKeague, J. B.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co.. The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated Wires and
Cables—Magnet Wires.
American Electrical Works.
Brixey, W. R.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
EaBtern Electric Cable Co.
Electric Appliance Co.
Farr Tel. A Const. Supply Co.
General Electric Co.
India. Rub. & Ins. Wire Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.

Lamps. Alternating.
Puritan Electric Co.

Lamps, Incandescent.
Buckeye Electric Co.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Edison Dec A M. Lamp Dept.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co..
Metropolitan Electric Co.
Ohio Electric Works.
Pacific Electric Co.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Westinghouse El. A Mfg. Co.

Lightning Arresters.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Van Nuis, C S.

Westinghouse El. A Mfg. Co.

Magnet Wire.
(See Insulated Wires.)

Mechanical Machinery,
Besly A Co., Chas. H.
Garvin Machine Co,, The.
Hine & Robertson.
Stiiwell-BIerce Smith-Vaile.

Mica.
Commercial El. Supply Co.
Johns Mfg. Co., H. W,

Mining Apparatus, Elec.
General Electric Co.
Westinghouse El. A Mfg. Co.

Motors.
American Engine Co.
Brush Electric Co.
Card Electric Co.
Central Electric Co.
Colburn El. Mfg. Co.
Commercial El. Supply Co.
Diehl Mrg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hine & Co., L. A.
Interior Conduit & Ins. Co.
Jenney Elec. Motor Co.
Metropolitan Electric Co.
Northern Electl. Mfg. Co.
Ohio Electric Works.
nuprecht Electric Co.
Sioux City Brass Works.
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Triumph Electric Co.
Westinghouse El. A Mfg. Co.

Oil Filters.
Metropolitan Electrio Co.

Packing.
Besly A Co. Chas. H.
Garlock Packing Co.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
Central Electric Co.
California Asphalt Co.
Commercial El. Supply Co.
Johns, H. W. Mfg. Co.
Standard Paint Co.

Phosphor Bronze.
Phosphor Bronze Sm. Co.Ltd.

Platinum.
Baker A Co.

Poles.
Brown, DeWItt, Cedar Co.
Hart, C. S.
Lindsley Bros.
McNaughton Co., J. C.
Northern Supply Co.
Tagatz, H. A.

Porcelain.
Central Electric Co.
Commercial El. Supply Co.
Empire China Works.
General Electric Co.
Imperial Porcelain Works.
Locke, Fred. M.
McKeague, J. B.
Peru Elec Mfg. Co.

Publishers, Electrical.
Electrician Publishing Co.

Pulleys.
Rockwood Mfg. Co., The.

Push Buttons.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Northwest Engineering Co.
Partrick & Carter Co.

Reflectors.
Murray & Co., Jas. J.

Rheostats.
General Electric Co.

Iron Clad Rheostat Co.
Leonard, Ward, Elec. Co.
Westinghouse El. A Mlg. Co.

Sal Ammoniac.
Klipstein A Co., A.

Speaking Tubes.
Central Electric Co.
Electric Appliance Co.
Partrick A Carter Co.

Speed Indicators.
Besly A Co., Chas. H.
Keystone El. Instrument Co.
Queen & Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Steam Heating.
Webster A Co.. Warren.

Storage Batteries.
American Battery Co.
Electric Storage Battery Co.
Willard Elec. & Battery Co,

Street Cars.
Brill Co., J. G.

Supporters, Inc. Lamp.
White Co., The O. C.

Tapes. Insulating.
American Electrical Works.
Brixey, W. R.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Ind Rubber A Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Insulated Wire Co.
Okonite Co., The.
Simplex Electrical Co.
Standard Paint Co.
Washburn A Moen Mfg. Co.

Telegraph Apparatus.
Electric Appliance Co.
Western Electric Co.

Telephones. Telephone
Material and Switch-
boards.
American El. Telephone Co.
Andrae, J A Sons Co.
Central Electric Co.
Commercial El, Supply Co.
Conn. Tel. A El. Co., The.
DeVeau & Co.
Electrical Mfg. A Sup. Co.
Elwood Tel & Swltchbd. Co.
Farr Tel. & Const. Supply Co.
Goodyear Vulcanite Co.
International Elec Co.
Kusel, D. A. Tel. Mfg. Co.
Metropolitan Electric Co.
Northwest Engineering Co.
Orne Elec. Cons. Co.
Standard Tel. A El. Co.
Viaduct Mfg. Co.
Western Electric Co.
Western Tel. Cons. Co.

Transformers.
Chicago Gen'l Fixture Co.
Central Electric Co.
Commercial El. Supply Co.
Diamond Electric Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
General Electric Co.
Westinghouse El. A Mfg. Co

Turbine Wheels.
Dayton Globe Iron Works Co.
Leflel & Co., Jas.
Smith. S. Morgan.
Stilwell-Bierce Smith-Vaile.

Universities.
Int. Corr. Schools.

Water Wheels.
Dayton Globe Iron Works Co
Leffel A Co., Jas.
Smith. S. Morgan.
Stilwell-Bierce Smith-Vaile.

Wire, Bare.
Besly & Co., Chas. H.
Brixey, W. R.
Commercial El. Supply Co.
Electrio Appliance Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Standard Underground C Co.
Washburn & Moen Mfg^Co.

Wire Joints.
American Elec. Fuse Co.

X Ray Outfits.
Central Electric Co.
Commercial El. Supply Co.
Edison Dec A M. Lamp Dept.
Knott, L. E., Apparatus Co.
Queen & Co.

Por ^VlDPtabe-fcBcat Indt >f Advertisements So-s* Pai III.
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ENCLOSED ARC LAMPS
FOR -

Constant Potential Circuits

Simple,

Durable,

Economical

BURN 100 TO 150 HOURS WITH ONE TRIMMING.

Diehl Manufacturing Company, - Elizabethport, N. J,
SHOWROOMS: 561 Broadway, New York City. 128 Essex Street, Boston.

'96 LEADS
WHY?

BECAUSE:
1st—Has perfect contact

without marring softest

wire.

2nd—Line wire is held by
clamp instead of screw
points.

3rd—It is easy to take

apart; no screw driver,

only a quarter turn.

4th—Can use long fuse.

5th—All that use them say

so.

Write for Prices on Fuse Blocks, Etc.

GILMORE ELEC. & MFG. CO., North Easton, Mass.

THE AMERICAN ELECTRIC METER.

Designed

for all

Forms

of

Service.

Send tor cir-

cnlars and
price lists. 3*Wlre22-Llght Meter. Case Open, Showing Mechanism

The . . .

American

Electric

Meter

Co.,

10UBetzBldg.,

PHILADELPHIA,

PA.

Westinghouse Electric and Manufacturing Company,
ittsburg, I

MANUFACTURERS OF

Standard Systems for Electric Light and Power Distribution in Cities, Factories, Mills and Mines.

The Tesla Polyphase Alternating System of Electrical Transmission by which
Power, Incandescent and Arc Lighting may be operated from the same circuits.

The Westinghouse Electric Railway System, which is the most Durable, Economical and Efficient on the Market.

NEW YORK, 120 Broadway. CHICAGO, New York Life Building. SAN FRANCISCO, mils Building.
BOSTON, Exchange Building. PHILADELPHIA. Olrard Building. SYRACUSE, N. Y., Bastable Building.
BUFFALO, N. Y., No. 8 Erie Co.BankBldg. PITTSBURO, Westinghouse Building. TACOrtA, WASH.. 103 S. 10th Street.
CHARLOTTE, N. C, 36-38 College St. ST. LOUIS, American Central Bldg. For Canada address Ahearn & Soper, Ottawa, Ont.

Wsstlnnhnuse Else Cn Lt'cl i 32 Victoria S*.. London, S. W.. Eng.westingnouse Elec. Co., Lt a.
-j 32 Aye d|J r0pera Pari , prance.
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I

Interior Conduit

and Insulation Co.,
NEW YORK,

IS THE ONLY STANDARD.
We Offer the Only Complete System of Electric Wiring,

Our New Standard Iron Armored Insulating Conduit

Is far superior to any ever placed upon the market, possessing advan-
tages in that it is extremely light, has a smaller outside diameter for a
given inside diameter, and moreover, has greatly increased insulating

properties. Like all other standards, this material will probably be im-

itated. However, the broad, fundamental patents covering the process

of manufacture prevent even a near approach to the features wherein
lie the strength and integrity of insulation possessed by our NEW
STANDARD IRON ARMORED INSULATING CONDUIT.

CATALOGUES, SAMPLES AND ALL INFORMATION UPON APPLICATION.

Interior Conduits Insulation Co
GENERAL OFFICES AND WORKS:

S27 West 34th St., New York, IM. Y.
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EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

^ n Eddy Motors—Slow, Medium or High Speed.

I We build all necessary apparatus for the transmission of Electrical
Power through factory or other buildings.

The Eddy Electric Mfg. Co.,

WINDSOR, CONN.
NEW YORK, H. B. Coho & Co., Mail and Express Building.
PHILADELPHIA, Walter C. Hclntire & Co., 506 Commerce St-

BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIRA, S. N. Blake.
ST. LOUIS, Western Electrical Supply Co.
KANSAS CITY, W. T. Osborn.
CINCINNATI, 0., Nevada Bids., John A. Stewart.
CHICAGO, 305 Dearborn St., Wallace & Hine, Managers.

If. 1'Mk Cat Heater.
(PATENTED.!

Simplicity—Effectiveness— Durability—Economy.
No coils to short-circuit or break, no oxidation, perfect air

circulation, easily controlled and regulated by patented knife
switch. Adjustable to three different degrees of heat. Prices,

etc., on application. ....»••
H. W. JOHNS MANUFACTURING CO.,*

240-S42 Kamlolph Street,
. . . CHICAGO, Ilil/

Sew York. Philadelphia.

HART FLUSH

SWITCHES
For single switches or gangs. Time saved in installing the

switch more than pays for the hox. Prices low.

THE HART & HEGEMAN MFG. GO.,
HARTFORD, CONN.

The Monocyclic System
OF-

ALTERNATING CURRENT GENERATION

AND DISTRIBUTION.

150 K. W. Honocyclic Generator.

INCANDESCENT LAMPS, ARC
LAMPS AND MOTORS,

t Itoll THE SAME CIBtCITS.

The lamps operate as in a single-phase system,

the motors as in a multiphase system. There is

no unbalancing. The regulation is perfect. It

is an ideal system and the most economical for

Central Station operation.

The use of the Monocyclic System solves the

day load question.

WRITE FOR OUR

PAMPHLETS.

GENERAL ELECTRIC COMPANY,
Main Office: SCHENECTADY, N. Y.

Sales Offices in all large Cities in the United States.

For Canada, address Canadian General Electric Co., Ltd., Toronto.
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/wyURR&Y FLWT GLASS GLOBSS ANP SHAPSS,

We manufacture Arc and Incandescent Globes and Shades
of all Shapes in Opal, Clear, Roughed and Colored.

Large Capacity. Prompt Shipment.

JAMES J. MURRAY & CO..

Trenton Avenue, Onlvert and Waterloo Streets, PHILADELPHIA, PA.

GRAPHITE SPECIALTIES
FOR ELECTRICAX. USES:

Graphite Rods of Various Lengths, from 1-5 Ohm to 1.00 Ohms Resistance
to the Inch. Graphite Boxes and Crucibles, Resisting Heats

of4,000 Degrees. Inquiries Gladly Answered.

JOS. DIXON CRUCIBLE CO., Jersey City, N .J.

CHICAGO AGENTS FOR ST

CLIFTON IRON ARMORED

CONDUIT,

Arc Lamps, Carbons,

Electrical Supplies and Fixtures.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Arc, C

ir»g

Apparatus for

ect Current and Alte
sandescent Uighting

Transmission.

'nat-
ind

Given
Away

Our new catalogue of Elec-

trical Books. Contains 100
pages, listing all electrical

books to date of publication.

Send for a copy, mailed free

to any address. Electrician

Publishing Co., Suite 5 JO
Marquette Bldg., Chicago.

A

THOROUGH

EDUCATION

'•)

169 Adams St., CHICAGO, ILL.

STEEL MOTORS
«» DYNAMOS
1-2 to 10 H. P.

PRICES TO

SUIT

THE TIMES.

Room 41,

236 Superior St.

HIGH GRADE and

EFFICIENCY.
LOW
SPEED.

Agents Wanted.

Write for Terms.

RDPRECHT

ELECTRIC

COMPANY,

Cleveland, Ohio

In the theory of the Operation and Installation of Electric Light
Power and Railway Plants, Including flathematics, Mechanics and
Mechanical Drawing for $25.

The Electrical Power and Lighting Scholarship is intended for In-
stallation Engineers, Managers of Electric Plants, Dynamo Tenders,
Linemen, Wire-men, Motormen. Steam Engineers and workers in elec-
trical industries who desire to qualify themselves to install and operate
electrical machinery.

Studies are carried on at home. Xo time lost from work. Specially
prepared Instruction and Question Papers, superior to text boolts, fur-
nished free to students. Mechanical Drawing is taught by a new and
successful method.

We also teach Steam Engineering, Stationary, Locomotive or Marine;
Mechanics; Civil Engineering in all its branches; English Branches;
Book Keeping and Business Forms.

Mention the subject in which you are interested and send for our
free circular. Address

THE INTERNATIONAL CORRESPONDENCE SCHOOLS,

Box 1002, Scranton. Pa. 1

Jewell Belting Co.,

TANNERS OF

OAK BELTING LEATHER,
Manufacturers of ... .

High Grade Oak Belting,

HARTFORD, CONN.

INCANDI
Monadnock Building, Chicago.

QUALITY
UNEQUALED

FACTORY
PRODUCTION
TRIPLED.

NT L.AIVIL»S.
THE BUCKEYE ELECTRIC CO., Cleveland, Ohio.

JENNEY, JENNEY. JENNEY. JENNEY.

GENERATORS AND MOTORS,
ELECTRO=PLATING DYNAMOS.

Jenney Electric Motor Co.,
300 La Salle Street, Indianapolis, Ind.
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Euueke F. Phillips, Prest. F. N. Phillips, Treas. W. H. Sawyer, Secy.

AMERICAN ELECTRICAL WORKS,
PBOYTDEXCE, H. I.

'

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Store, P. C. Ackerman, 10 Cortlaudt St.
Chicago Store, F. E. Donohoe, 241 Madison St.
Montreal Branch, Eugene F. Phillips' Electrical "Works.

THE "CLARK WIRE,
FOR

SWITCHBOARD,

RAILWAY

and MOTOR USE.

CLARK WIRE'

All sizes of

Stranded and Flex-

ible Wire and
Cables with

Clark's Insulation.

Inspector Boston Fire Underwriters' Union says:

"A thoroughly reliable and desirable wire In every respect."

The Clark wire has been before the public and in use for the past ten years,

and has met with universal favor. "We guarantee our insulation wherever used.

Aerial, Underground or Submarine, and our net prices are as low, if not lower,

than any other first-class insulated wire. "We shall be pleased to mail Catalogues,

with terms and discounts for quantities.

EASTERN ELECTRIC CABLE COMPANY,
HEXRY A. CLARK. Treas. and Gen'l Manager. 6 I -63 Hampshire Street,
HERBERT H. EUSTIS. Tres. and Electrician. BOSTON, IVI

~

&VLL\ INTERESTS YOU.
BUY A

Robertson-Thompson Indicator
For $40 and be able at all times to know that your
ENGINE is 'developing correct power for amount of
COAL consumed.

Our other Coal Savers:

Feed Water Heaters. Damper Regulators. Steam Sepa-
rators, Eureka Packing. Oil Extractors, Oil Filters.

SEND FOR CATALOGUE.

76 Cortlandt Street.

NEW YORK.HINE & ROBERTSON CO.,

Patented.

MDOUBLE GROOVE POMINSDLATOR
HIGH INSULATION.

The most perfect Glass Insulator made is the
Teat Insulator.

'The Teats on the lower rim of the petticoat
attract the water on the outer and inner surfaces
of the Insulator into drops. The water drops
from these points onto the cross arm, thereby
preventing the moisture from creeping to

the pin."

HEMINGRAY GLASS CO.,
CoTy

sto"'

FACTORIES, MUNCIE, IND.

HARD RUBBER GOODS
F"oi- Electrical

Telephone Receivers,
Battery Cells, g?
Switch Handles,
Sheet, Rod and Tubing.

Estimates tor special work. Write tor prices.

The Goodyear Vulcanite Go,
3S3 BROADWAY, NEW YORK.
FACTORY : MorrlSTlUe, Pa.

M. DITTENHOEFER, GenT Mgr.
GEO. PELLINGER, Mgr. Elect. Dept.

Jurposes.

f\

SAL AMMONIAC.
(ELECTRIC BRAND.)

For Electrical Purposes.
Guaranteed 98/99 per cent, and free of lead and iron.

If you want the best quality ask your dealer

for this brand. Imported by

A. KLIPSTEIN & COMPANY. 122 Pearl St., New York.

i

!

!

!

>

v-
;r .--'- -,% t?^i

npp}

EnL~
W*'

.

Sensible Shade Lamps.
The most sensible Shade Lamps in £
the world for Physicians, Students, Z

Xo. 7.—The above cut shows our No. 7, "Espersen

Revolving Shade Lamp." which is a great favorite with

office men. students and writers.

Dentists and all classes of business men. Our lamps are manufactured in ten A
different styles to suit all kinds of work. AVrite to us for catalogue and price A
list. Agents wanted in every city. When you write please mention this paper.

Pacific Electric Company,
l_A CROSSE, 'NASI!

H. M. UNDERWOOD, Marquette Building. Agent for Chicago and Cook County.

\j. s.

IHercDlesBatTeries
JAXlepe Batteries^

W&
I, P0R.CE1AIN INSUIATION 01 all Kinds 1 fi

We Solicit the maKlns ot

SpecAl Designs of Porcelain.

EVERYTH
BARE AND INSULATED.

ALSO MANUFACTURERS OF THE "CHICAGO" RAIL BOND.

WASHBURN * MOEN MFC. CO.,
>A/ORCESTER, IVIASS.

BRANCH OFFICES AND WAREHOUSES: New York, Chicago, San Francisco, Houston, Philadelphia,

Pittsburg, Scranton.

WEATHERPROOF WIRE.
AGENCIES:

Western Electric Co., New Yort

Electric Appliance Co., Chicago,

Pettingell Andrews Co,, Boston.

Electrical Engineering Co,, Minneapolis,

St. Lonis Electrical Supply Co., St, Lonis.

The Bradford Belting Co., Cincinnati.

Phillips Insulated Wire Co,
Office and Factory: PAWTUCKET, R. I.
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FOR SALE.
The Canadian patent for the ''Esp'ersen Adji's

1

;

able Shade Lamp" is for sale. Parties interested
inquire of the PACIFIC EI/ECTKIC <_0.,

La Crosse. Wis.

FOR SALE CHEAP.
Four Electrical Generators in First-

class Condition.
Constant potential, 150 K. W., Type A 23-1

Volts, 500; amperes, 300. Detroit Electrical
Works' Standard. Apply to

R. L GINSBURG & SONS,
DETROIT, .... MICH.

FOR SALE.
One 1,000 light incand^sceot dynamo and one

100 light incandescent. Both direct current, com-

pound wound.

I A. 9-1 1 IV EC & CO.,
234 E. Lake Street,

CHICACO.

WANTED.
ARMATURES TO REWIND.
Winders direct from T.-H. and AVestinghouse
shops. "Work guaranteed. Ten years' experience.
Light plants Installed complete. Send for pi ices

HODCE, WALSH & LORINC,
531 Delaware. Kansas City, Mo,

WANTED.
To huy an electric light plant in some good,

live town of 2,000 or 3,000 inhabitants. Address
"H-30," care Westers Electrician. 510
Marquette Building.

WANTED.
An electrical and steam engineer having many

years practical experience desires position, pre-
ferably in small town. Is responsible and can
furnish the very best of references. Address
•EMJIXKEbV care Western Electrician,
510 Marquette Building.

Agents Wanted.

A few good live agents

to take subscriptions for

the WESTERS ELEC-
TRICIAN and handle our

book publications. Liberal

commissions paid.

Address, stating expe-

rience and references,

Electrician Publishing Co.,

5 I O MARQUETTE BLDC,

CHICACO.

WE UNDERSELL ALL!
Bicycle Electric Lights 83.00
Necktie Electric Lights 1.60
Edison Electric Motors 1.00
Battery Fan Motors &.00
88 Medical Batteries 3.95
Induction Coils 1.75
Electric Bells ilnest, .25
Dry Batteries Best, .25

Discountto Dealers.

happened. Catalogue free.

OHIO ELECTRIC WORKS, Cleveland, Ohio.

Engravers for Western Electrician,

ILLINOIS ENG. CO,
ENGRAVERS BY ALL PROCESS.

346-350 DEARBORN ST.,

CHICACO.

THETELEPHONE HAND-BOOK
BY

HERBERT LAWS WEBB.
Price 81.00.

The only complete and practical work
of its kind on the market.

PUBLISHED BY

THE ELECTRICIAN PUBLISHING CO.,
Suite 510 Marquette Building, Chicago.

Anchor or Toggle Bolt.

Electrical and Small Woodwork a Specialty.
Send for catalogue.

C. H. LEVER MFG. CO., CHICAGO.

Book Orders
GIVEN PROMPT ATTENTION.

Electrician Publishing Co.,

-Suite 510 Marinette Bide. CHICAGO.

Incandescent Lamp Supporters,

iDStant placement and fixture of lamp in aDy
desired position, with no attention to fastenings.
Adapted to every requirement from library to

workshop. Send for catalogue C.

THE 0. C. WHITE CO., WORCESTER. MASS.

The Electrician Publishing

Co., Suite 510 Marquette

Building, Chicago. Headquar-

ters for all latest Electrical

Books. Write for Catalogue.

Stil well's Patents™ Wafer Purifier.
Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS, Catalogue on Application.

Tie Stilwell-Bierce & SmitMaile Co.,

DAYTON, OHIO.
Risdon Iron A Locomotive Works, San Francisco, < at.. Pacific Coast Agent.

NORTHERN VJI=»F»I_Y CO.,
CEDAR POLES and RAILWAY TIES.

Office : Oid Colony Bldg.. CHICAGO, ILL. Yards : Peshtigo, Wis., Fisher & Nathan. Mich.

Write for

Prices on LIVE CEDAR POLES% S. Hart,

OCONTO, WIS.

Map of the United States.
A large handsome Map of the United

States, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S Eustis, Gen'l Pass. Agent, C, B.

& Q. R. R., Chicago, 111.

INTERNATIONAL ELECTRIC CO.,
76 Beekman Street,

New York.
Ruhmkorff

Induction Coils,

Telephone Colls, Expert*

mental Work, Small Ma-
chinery, Binding Posts.

CEDAR
Lindsley Bros.,

MENOMINEE. M.CH..

WHOLESALE PRODUCERS. POLES
FOR PRICES

CEDAR POSTS, POLES AND PILING
Write H. A. TAGATZ. Beaver. Wisconsin.

WHOLESALE PRODUCER OF ALL KINDS OF CEDAR PRODUCTS.

TROLLEY TIES and POLES
J. C. McNaughton Co., 303 Bourse Bldg., ia, Pa.

fflh 1 Brown KSfe

MENOMINEE, MICH., for prices on WHITE CEDAR POLES

We have just Issued a NEW cata-
logue of electrical books containing 100
pages, listing every work on electric-

ity. A copy -will be cheerfully mailed
On receipt of a two-cent stamp.
ELECTRICIAN PUBLISHING CO.,

610 Marquette Bide-, Chicago.

NEW EDITION.X -RAYS
FOR EVERYBODY.

ly Edward "Trever-t.

Just off the Press. 93 Pages. 47 Illustrations.

Fully describes in plain terms how to perform experiments with the X-Ray Outfit.

Tells what electrical apparatus is needed and how to manipulate it. Illustrations show
clearly how to connect up the Crookes Tube, the Ruhmkorff Coil, and how to run
them, either by batteries or electric light currents. How to make an X-Ray Outfit

very cheaply, including a Fluoroscope.
Write us at once, enclosing 25 Cents in stamps, postal note, express money or-

der, and get one of these valuable books.

ELECTRICIAN PUBLISHING CO.,
5,° SWS2ette Bldg.,

Style F.

BELLS
PUSH BUTTONS.
Exclusive Features.

Send for New Catalogue.

Huebel & Manger,
MANUFACTURERS,

290 Graham St., Brooklyn, N.Y.

CLEVERY-DAY EXCURSIONS

To all parts of the world can be arrang-
ed for any day in the year, for one or
more persons, upon application to any
principal ticket agent of the Chicago,
Milwaukee & St. Paul Railway. Itiner-

aries carefully prepared for excursions
to California, Mexico, China, Japan,
and to any part of Europe. Estimates
furnished, including all expenses.
Tickets furnished for the complete
journey. It is not necessary to wait for

any so-called "Personally Conducted
Excursions." In these days of progress-
ive enlightenment, with the English
language spoken in every land under the
sun, one does not need to depend upon
the services of guides for sight-seeing,

but can go it aione or in small family
parties, with great comfort and security
and at one's own convenience. Write to

C. N. Souther, City Ticket Agent, 95
Adams St., Chicago.

Brady Mast Arms.

T. H.Brady, New Britain,, Conn., U. S.A.,

Manufacturer of Mast Arms.Pole and
Swinging Hoods, House Brackets and
other Specialties for Construction
Work.— Catalogues and Prices fur-
nished on application.
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Victor Turbine Water Wheel.
Cylinder or Register Gate- Close Regulation and High Efficiency

at Full and Partial Gate.

TOJt?^tenlion of ELECTRIC COMPANIES is called to this CELEBRATEn WATERWHfcEL as particularly adapted to their use, on account of its remarkably steady motion,
lilgll speed and great efficiency and large rapacity tor its diameter, being double
the power of most wheels ot the same diameter. It is used by a number of the leading electric com-
panies with great satisfaction. In the economical use of water it is without an equal, producing the
highest per cent 01 uselul effect guaranteed.

SEND FOR CATALOGUE AND PARTICULARS.
j The „

a
o
C
5?

n9>any]ng engraving represents a single 10-inch Victor Turbine on horizontal shaft to
develop 36 H. P. under 38 feet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts,
and where the situation admits of their use we recommend them.

THE SXILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works, San Francisco, Cal., Pacific Coast Agents.

"Cirr showing .

PLtfESft '

WILLARD

STORAGE:

BATTERY

Hn
JOINTS
SOLDER
PASTE

U PELLETS

PERFECT INSULATION

WlLUARDELECTRicM,L"~ BATTERY C°-
CLEVELAND OHIO

We Guarantee No Infringements.
Purchasers Protected.

J

JUST PUBLISHED.

DYNAMOS
A practical explanation of the Designing,

Construction, Operation, Main-
tenance and the

CARE AND MANAGEMENT
...OF...

DYINAIVIOS,
BY F. S. HUNTING,

Chief Eiigrineer Fort Wayne Electric Cor-
poration.

20 Pages, Size 7 by 10 inches, 26 Illustrations,
Pamphlet Form.

PRICE, 25 GEINTS.

ELECTRICIAN PUBLISHING COMPANY,
Suite 51© Marquette Bldg., Chicago.

Did You Ever
See a copy of our

latest catalogue
of Electrical

Books? ioo pages,
mailed free.

ELECTRICIAN PUBLISHING CO,

Suite 510 Marquette Bldg . CHICAGO

....BINDERS....
FOR THE

Western Electrician
SI.00 EACH.

ELECTRICIAN PUB. CO.,
CHICKGO.

THE BEST BOOK
On dynamo electric machines is S. P. Thompsons'
"Dynamo Electric Machinery." Contains 1,000
pages, profusely illustrated.

THE STANDARD WORK.

ELECTRICIAN PUBLISHING COMPANY, - Suite 510 Marq7ettel^g7

<

CHICAGLl'

SC> "

The Standard Open Circuit Batteries
of the World.

SEHD FOE CIRCULAR AND PKICE3.

THE LECLANCHE BATTERY CO.,
111 to 117 East 131st St., N. Y.

JUST WH7TT YOU ARE LOOKING FOR!
-= A New and Valuable Book -=*

Electric Lighting Plants,
THEIR COST AND OPERATION.

By W. J. Buckley. With numerous illustrations, diagrams, plans, tables, etc. 275 pages. Cloth. Price, #2.00, postage free. This work
gives all necessary data for the erection of an electric light plant of any size. The cost of Arc Lighting. The cost of Incandescent Lighting.

READ THE TABLE OF CONTENTS:
Alternating Arc Lamps, Arc Plants, Belting, Boilers, Boiler Settings, Boiler Efficiencies, Books, Building, Cost of Arc Dynamos and Lamps,

Cost of Arc Plants Erected, Cost of Alternating Dynamos, Cost of Alternating Plants Erected, Cost of Belts, Cost of Boilers, Cost of Brick

Chimneys, Cost of Copper for Alternating Circuit, Cost of Corliss Engines, Cost of Compound Corliss Engines, Cost of Compound High

Speed Engines, Cost of Condensers, Cost of Friction Clutch Pulleys, Cost of Heaters, Cost of High Speed Engines, Cost of Incandescent

Dynamos, Cost of Idlers, Cost of Injectors, Cost of Meters, Cost of Motors, Cost of Operating Lamps per hour, Cost of Power Generators.

Cost of Poles, Cost of Plain Pulleys, Cost of Pillow Blocks, Cost of Pumps, Cost of Shafting, Cost of Shaft Couplings, Cost of Stacks

—

iron, Cost of Stacks—brick, Cost of Steam, Cost of Transformers, Cost of Wire, Chimneys, Circuit Loss, Contract Blanks, Current Distri-

bution, Circuits—overhead, Circular Mils of Wire, Depreciation, Direct Connected Apparatus, Dynamos, Dynamo Data, Economy of Con-

densing, Economy of Covering Steam Pipes, Economy of Heater, Efficiency of Engines, Engines, Equivalent of Current in Horse Power,

Equivalent Rates of Lighting, Fuel, Horse Power of Belting, Horse Power of Motors, Horse Power of Shafting, Incandescent Arc Lamps,

Instruments, Instructions for Employes, Insulation, Labor, Load Chart, Meter Connections, Municipal Ownership, Natural Gas, N.E.L.A.

Standard Rules, Oil, Outcome of Practical Management, Pole Line, Pulleys, Rope Transmission, Resistance of Wire, Rules—Fire Under-

writers, Report Com. on Data N. E. L. A., Reports of Cities Owning Plant, Reports of Cities Contracting, Stock Room, Shafting, Trans-

formers, Transformer Curves, Wiring Tables—Primary Wiring, Wiring Tables—Secondary Wiring, Wiring Tables, Motor Wiring, Wire,

Wire Formula, Water Power, Wood as Fuel. The only book of its kind in the English Language. Price, S2.00.

ELECTRICIAN PUBLISHING COMPANY,
Suite 51 Marquette Building, Chicago.
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THE OVERSHINER

Switchboard! Telephone.
A. S"w^itolal3oa.r»cl
That Does Xot

At last we have perfected a switchboard
that is perfect—lOOdrops. occupies 15 inches
square, all hard rubber front. Each drop
is a switchboard in itself. Can be removed
and replaced without disturbing any other
drop or any of its connections without un-
soldering or soldering a single wire. The
line wire is not even disturbed Every drop,
drop coil, ringing connection, drop restorer
is all in one encased in a hard rubber shell.
The act of answering call mechanically re-
stores drop at same time. The act of mak-
ing connection rings party up called for.
operator cannot get mixed up. A drop
down is positive evidence that call has not
been answered. Any operator can take
out and replace drop and all its connections
in *_*(i seconds and it is ready for use. Hound
plugs and spring contacts make perfect
connections. The cut shows hoard com-
plete with one dron and all its connections
taken out. "With this outfit it is an impos-
sibility to answer a call without restoring
drop. An impossibility to place plug in
number called for without ringing same up.
Only two movements to answer call, restore
drop and ring up party called for. No ring-
ing back in operator's or subscriber's ear.
Don't fail to inquire further into the merits
of this board before buying.

METALLIC OR RETURN WIRE SYSTEM.
We make telephones, too. Nof'thines "

but telephones that will give service. Guar-
anteed first class in every particular. Our
transmitter is "right." Automatic ringing
attachment. No push button, or pushing
in on crank. Complete, oak or walnut-
single or double cell—$12 each. Cash to
accompany order. Your money back if
not satisfactory in everv respect. Bridgin
bells furnished, S3 extra.

Elwood Telephone

& Switchboard Co.,
BIWVOCMO, I2VI>.

REFERENCF.S:-First National Bank and
Citizens' Exchange Bank, Elwood, Ind.

THE STANDARD TELEPHONE
AND ELECTRIC CO.,

MADISON, NAZIS.
P. L. Spooner, President.
H. C. Dodge, General Superintendent.

E. "W. Batchet-der, Secretary.
H. A. Taylor, Treasurer.

Manufacturers of reliable, time tried and tested Telephone

Apparatus. Irrespective of price the best. Trial proves it.

We have received thousands of unsolicited testimonials

and have equipped over 150 dividend-paying exchanges.

A TIMELY HINT: Buy Telephones and Appli-

ances from manufacturers whose guarantee of protection

is a practical certification that your interests will be ably

taken care of. "A Word to the Wise," etc.

Up-to-date instruments furnished to meet all require-

ments of service.

Standard Telephones and Switchboards are leaders. Why? Because

efficiency of operation, best materials, finest workmanship and careful

attention to details recommend their adoption by experts. Correspondence

solicited.

The American Electric

Telephone Co.,

KOKOMO, IND., U. S. A.,

The Largest Manufacturers

Telephones #
Switchboards

IX THE IXITED STATES.

ALL GOODS STRICTLY HIGH GRADE.

325 exchanges, aggregating 60,000 telephones, in

use. Three years service. Write for our 1897

catalogue showing new types and prices.

The American Electric Telephone Co.,
KOKOIIO.
Ind.. I.S.A.

SATISFACTION GUARANTEED.
Send us references and order samples of our telephones,

which can be returned if not perfectly satisfactory. We
are the only manufacturers in the world who make
small switchboards which are complete in every respect.

It will pay you to investigate our small switchboards

and our big ones too.

Write for Catalogue.

THE D. A. KUSEL TELEPHONE MFG. CO.,

1105 PIXE ST.. ST. I.OIIS, MO.

ALL
Live men read the

WESTERN ELECTRICIAN

Each Week. Do You ?

flpwwjwW
5S55gg&P9"*»

WESTERN TELEPHONE

—^CONSTRUCTION CO.,
250 S. Clinton Street, CHICACO,

. . LARGEST MANUFACTURERS OF . .

Telephones and Appliances,
EXCLUSIVELY, IN THE UNITED STATES.

THE TELEPHONE HAND-BOOK
'rice ^l-OO.

BY HERBERT LAWS WEBB.

Member of the American Institute of Electrical Engineers, and of the Institution of Electrical Engineers, London, Author of "A Pra tical Guide to the Testing of
Insulated Wires and Cables." Joint Author of

'"
Electricity in Daily Life."

i^i.€> Pages, 138 Illustrations, Cloth, Hand-Book Size
EXTRACT FROM PREFACE.

"This little book has do pretension to be considered a complete treatise on telephony as it exists in America. The time for such a work is not yet come. But it is felt that there is a demand
for a practical book on telephone working and management, and the TELEPHONE HAND BOOK Is an attempt at meeting that demand. With the exception of a few chapters dealing with

certain forms of transmitters and receivers used in Europe, which are given for the information of those who may wish to engage in the manufacture of telephones, the book is based entirely on
standard American practice; and most of the material, apparatus and methods described are peculiar to or have originated in this country."

No pains have been spared to make it the best book of its kind. It is right up to date, intensely practical, and so plain and clear in its language that anyone can understand and learn from it

everything regarding telephone work and management. It conforms in size and style to our other Hand-Books which have been so favorably received by the entire electrical fraternity.

CHAPTER 1. The Invention of the Telephone.
2. Sound Waves. Articulate Speech.
3. Electric Telephony. The Bell Telephone.
4. The Microphone.
6. Current Induction. Electromagnetic In-

duction.
6. The Induction Coil: Its Use in the Tele-

phone Transmitter.
7. The Complete Telephone Circuit.
8. Magnet Telephones.
9. The Bell Telephone Receiver.

~10. Other forms of Magnet Telephones.
11. The Gower, Ader and D'Arsonval Receiv-

ers, Mercadier's Bl-Teleonone.
12. The Siemens, Kotyra, Is eumaver and

Bottcher Receivers.

CHAPTER 13.

14.

-CONTENTS.
Carbon Transmitters.
The Blake Transmitter.
The Long Distance Transmitter.
The Solid-back Transmitter.
The Berliner Transmitter.
The Cuttriss Transmitter. -

Various European Transmitters.
The Efficiency of Carbon Transmitters.
Batteries for Telephone Work.
Open Circuit Batteries.
Closed Circuit Batteries.
The Practical Management of Batteries.
Magneto Bell.
Automatic Switches.
Telephone Line Construction.

CHAPTER 28. Metallic Circuit,
29. Underground Wires.
30. Lightning Arresters.
31. Inside "Wiring.
32. Installation of Telephone Instruments.
33. Inspection and Maintenance.
34. The Condenser; Its Use in Telephony.
35. Electromagnetic Retardation.

Exchange Working.36.
37. Small Exchanges.
38. Party Lines: The Bridging Bell.

39. Long Distance Telephony.
Duplex Telephony.40.

41. Simultaneous Telegraphy and Telephony
Appendix.

Published and for sale by ELECTRICIAN PUBLISHING CO.; Suite 6 IO Marquette Building, CHICACO.
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Directory of Principal Electrical and Mechanical Engineers.

Foree Bain,
Electrical aDd
Mechanical Engineer.Consulting,

Designing,
Supervising.
Constructing

Plans, Specifications and
General Engineering.

Testing. ~ Expert in ratenc Causes.

Suite 1657, 1G5S ami 1G59
Honadnook Rid: . CHICAGO.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical "Engineers.

Consultations, Reports, Estimates, Plans.
Specifications, Supertuteno'encb Tests, Pur-
chasing, Designs oi Central ibtdons a Spo-
clalty. Turner Building, fit. liouiw-

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

30G Oriel Bids., ST. LOUIS, MO.

Charles A. Pratt,

Consulting Electrical Engineer.

Power transmission and subdivision for
factories. Electric coal mining plants.

designs for. special machinery.
Plans, specifications, tebts, supervision.

1423-24 Monadnoek Bldg.. -Chicago.

A. M. Patitz, M. A. s. m. e., _

Consulting Mechanical and
Electrical Engineer.

Consultations, Examinations, Reports, Plans,
Specifications, Estimates, Superintendence
and Purchasing. Heating and Ventilating
Plants, Power. Electric Eight and Roller
Plants. Room 1101 Pabst Bldg., Milwaukee, Wis.

1

B. J. Arnold, Mem. a. i e. e.

Consulting Electrical Engineer.

HPEOTiLTT;
Eleotrlo Railways and Power Stations

1541 Jlarqnette Bldg., Chieago.

Telephone Men!
Read Webb's "Telephone Hand-
Book." Price, $1.00.- . . .

Electrician Publishing Company,
Suitt'SlO Marquette Itlilj*.. Chicago.

Moonlight Schedule
FOR 1897

IS NOW READY.

STUDENTS
Will find that the W estern
Electrician can help them
wonderfully in the study of

electricity. Subscribe now.

$3.00 per year, in advance.

Electrician Publishing Co.,

CHICAGOSuite 510 Marquette Bldg.

'rice IO cents.
EL.ECTRICIAX PUBIilSHIXG CO.. 51Q Marquette Bldg., Chicago.

PLATINUM
For all Purposes.

Scrap and Native Platinum Pnrohased.
BAKER & CO., 408-414 New Jersey

Railroad Ave.. Newark, N. J.

We ICanufactnre

^TELEPHONES.
Complete Exchanges Installed.

Northwest Engineering Co.,
ST. PAUL. MINN.

*A NOVEL
TELEPHONE

SYSTEM/
Don't believe you've seen it. Before

buying write ns—it'll pay.

Orne Electric Construction Co.,

9th Floor Owings Building. CHICAGO.

GUARANTEE: To give entire satisfaction.

T
ELEPHONE
Send for our prices before you

place your orders. SDEVEAU&CO.,
32 AND 34 FRANKFORT ST., NEW YORK

AGENTS WANTED
In every town and city in 1he United
States to sell private line and exchange
telephones. We manufacture the largest

line and best telephone in. the world.
Write for particulars.

ELECTRICAL MFG. & SUPPLY CO.,

MANISTEE, llllllli.n

TELEPHONES
„.GO TO THE..

VIADUCT CO., Baltimore.

THE

MOTORMArS GUIDE,
A PRACTICAL TREATISE

—OIV

—

Street Railway Motors;
01*

How to Become a Practical Motorman.
By J. W. CAYETTY.

Price, *i.oo
CONTENTS.

1. Introduction. 2. Car wiring. 3. How to locate trouble in your car while
on the road. 4. How to cut out a motor. 5. Information on "K" controllers.
6. How to locate trouble in a reversing switch and how to overcome it. 7. How
to reverse a car in order to obtain best effects. 8. Points about motors that should
be looked after closely. 9. Short circuits. What a short circuit means and how
to locate it. 10. Information on incandescent light circuits. 11. Electric motor
force, or how armature rotation is obtained. 12. How to increase the speed of a
motor by changing two connections. 13. General information on Westinghouse
motors. 14. Westinghouse fuse block. 15. Westinghouse lightning arresters.
16. Westinghouse lamp circuit. 17. Information on open circuits and sparking
brushes. 18. Some questions you may be called upon to answer. 19. Points of
interest to all. 20. Conclusion. 21. Diagram of car.

EXTRACT FROM INTRODUCTION.
"Recognizing the fact that not one motorman in twenty thoroughly under-

stands his motors, I feel that I am giving them great value for their money, and
at the same time furnishing them with the means of holding a position on any
line they may be employed on. While serving as foreman in different car
houses, the author has been able to gain a great many painters that will come up on
the examination of motormen and conductors, and having possessed these, together
with my knowledge of electricity, I feel perfectly safe in stating that they can-
not, ask you any question that I have not honestly and correctly answered in this

little book. If you wish to learn the value of this book, go to your electrician, or
man in charge of your motors, and ask him for information, and then, and not
until then, will you learn the true value of this book. It has always been under-
stood by all electricians or foremen of car houses, that no information of any
importance be given to any one outside of their class, and consequently most men
running cars to-day are ignorant of their motors.''

Sertd -Tor Ooj=>y

ELECTRICIAN PUBLISHING CO.,
510 MARQUETTE BLOC, CHICAGO.

DiGr#ARY'

624 pages, $3.00. 150 pages, $1.00. 150 pages, $1.00.

j

ELECTRICIAN

j

^!loanEv

I5S pages, $1.00. 135 pages, $1.00.

An Excellent Series of Electrical Books.
BY T. O'CONNOR SLOHN9.

for the BEGINNER as well as the STUDENT.
Profusely Illustrated. Practical. Necessary Adjuncts to every Library. Send in your Orders.

ELECTRICIAN PUBLISHING COMPANY. . Suite 510 Marquette Building. Chicago.-
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PROGRESS THE ORDER OF THE AGE.
The New American Leads.

Recent improvements made in the New American Turbine have increased the power as per their
diameter, and produced greater efficiency from whole to half water than any other turbine, as
evidenctd by the following, copied from certified tests mide at Holyoke, Mass., on the dates named,
and signed by A. F. Sickman, engineer in charge of experiments, and E. S. Waters, hydraulic
engineer.

The originals of these certificates and tests of other sized wheels can be seen at our office.

Test of a 45-inch Wheel—July 9. 1894. Test of a 42-inch Wheel—July 14, 1894.

Head.
Rev.per
Min.

Cu. Ft.
perSec.

H. P.
Per
Cent.

Whole Gate

%

Head. Rev.per
Min.

128.00

134.80
129.33
125.25

121.00

Cu. Ft."

perSec.

134.18
120.85
104.85

92.76

70.80

H. P.
Per
Cent.

Whole Gate

X "

%
Vi

16.06
16.42

16.78
17.03
16.88

119.17

122.00

117.33
111.83

118.67

141.58
127.18

112.60
98.12
82.07

205 27

195.19
175.74
149.99

118.40

79.76

32.58
82.18
79.31

75.52

16.33

16.56
16.59
17.13

17.48

199.56

188.14
162.89

142.40

98.85

80.50
83.09

82 77
79.21

70.60

For information and catalogue writes- THE DAYTON GLOBE IRON WORKS CO, Dayton, 0., D.S.A.

Racine Automatic THE ONLY ONE.
HIGH SPEED

ENGINES
From 1 to 125 H. P.

Especially Adapted for

ELECTRIC
LIGHTING,

And ali places where
high speed in connection

th economy is desired.

0ver2,500 in use.

Porcupine & Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for catalogue
describing onr new
1 to 6 H. P. Auto-
matic Engine and
Boiler outfit.

The Chicago, Milwaukee & St. Paul Railway
is the ooly line running: solid Vestltmled, Electric
Ughted and steam Heated Trains between
Chicago, Milwaukee. St. Paul and Minneapolis.
TheChicaeo. Milwaukee & St. Paul Hallway

is the only line running solid Vestltmled. Electric
Lighted and Steam Heaied Trains between
Chicago, Council Bluffs and Omaha.
The Chicago. Milwaukee & St. Paul Railway

Company now operates over sixty-one hundred
miles of thoroughly equipped mad in Illinois.

Wisconsin, Northern Michigan, Minnesota, Iowa,
Missouri. South and North Dakota.
nn all its thrnngh lines of travel the Chicago.

Milwaukee S: St. Paul Railway runs the most
perfectly equipped trains of Sleeping, Parlor
and Dining Cars and Coaches. The through
trains on all its lines are systematically heated
by steam. No effort is spared to furnish the
best accommodations fur the least money, and,
in addition, patrons of the road are sure of
courteous treatment from its employes.

City Ticket Office. 95 Adams St.

Telephone Main 2190.

Racine Hardware Co. Jr""*"?
RACINE, WIS.

Adams. Canal and Madison Sts . Chicago. Ill

Preserve Your Copies

Western Electrician.
OF TTIE

BINDERS $1.00 EACH.
ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Building, .... CHICAGO

01

the Mccormick
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electrical Work.
Gives more power per diameter with a

higher percentage ofuseful effect than any other
water-wheel heretofore made. All sizes, right and left
hand, are built from patterns perfected under systematic tests in
the Holyoke Testing Flume.

Parlies bating power plants which are unsatisfactory, and
those contemplating the improvement of powers, will find it to
their interest to confer with me, as I am willing to guar-
antee results where others have failed, no mat-
ter what make ofturbine has been in use. STATERE«IIRF.ME\TS AXD SE.VD FOR CAT \-
tOGHE.

S. MORGAN SMITH, York, Pa.
Estimates furnished for complete power plants and

results guaranteed.

NOTICE.

TO THOSE INTERESTED IN ELECTRIC
LIGHTING.

If you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copy at once. It is the only work of its kind in print

and will prove an inseparable companion. It is ;ust the book
thousands of men have been waiting for; it will be what you
want. 275 pages. Illustrated. Cloth, $2.00. Paper eover,

$1.00. Postage free. -^ -

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Bldg., Chicago.

Gasoline Engines.
Dynamos.

The Best and
Cheapest Pow-
er for driving

Steady Idght Guaranteed. Send
for Catalogue, Etc.

THE VAN DUZEN GASOLINE ENGINE CO., CINCINNATI, OHIO.

DYNAMO BUILDING,
With detail drawings and instructions for winding.
Giving correct sizes of wire, dimensions of iron, etc.
Also diagram for honse wiring. .

BY l_. C. ATWOOD.
Profusely illustrated. Size of page, IOx8 inches. Price, S3.

"This work is gotten up especially for amateur builders and non-professional

men. All measurements and instructions for winding are taken from machines
in actual service. Particular attention has been given to every detail of construc-

tion, that they may be thoroughly understood. This work will be of great value,

not only to those who wish to build dynamos, but to superintendents, engineers

and workmen who have the care of established systems."

—

From Preface.

Pronounced to be a practical am> complete work.
Sent postpaid on receipt of price.

ELECTRICIAN PUBLISHING CO.,
SUITE 510 MARQUETTE BUILDING. CHICACO.

OF INSULATED WIRES AND CADLES.
By Herbert Laws Webb.

A New Book—Just What You Need.

A Practical Guide to the Testing of Electric Light, Electric

Railway, Telephone and Telegraph Wires.

PRICE, POSTAGE PREPAID, 81.00.

SEND IN YOUR ORDER NOW.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Building, CHICAGO.

WATER WHEEL
150 Styles and Sizes. Upright and Horizontal.

33 "yi3-A»nS' BTTSSIX^ESS
affords every facility for adaptiug them to

MILLING, MINING, ELECTRIC,
and manufacturing purposes. Easy working balanced gate, and fine regu-
lation. We guarantee highest power, with smallest quantity of water, at
full and part gates. Successfully operating under heads of 2 to 300 feet.

Write us for fine pamphlet and state your wants.

th,JAMES LEFFEL & CO.
SPKIXSFIELD. OHIO. IT. S. A.

NON-ARCING -AUTOMATIC- CIRCUIT BREAKERS
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY VOLTAGE. CATALOGUE FREE

.

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICH., U< S. A.
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THE BALL
ENGINECO.,

BUILDERS OF

BALL
AUTOMATIC ENGINES,

New Dynamo Tenders' Hand-Book.
By F. E. BADT.

ttb Pages. 140 Illustrations. Flexible Cloth Binding. Size of Type Page
5 1-2x3 inches. Price $1.00.

This is, as the name indicates, a NEW BOOK, much more complete than th-
o.d one, with all the information, instructions and rules which are required b>
practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owner'
and operators of all kinds of Electric Plants. It Is the only book of the kinr
published in the English language. 9,000 copies of the old Dynamo Tende??
Uaod-Rnok sold, and over 5,000 of the new.

Electrician Publishing Co.,
Suite 510 Marquette Building, CHICAGO

Bound Volumes
OP THE

Western Electrician

FOE 3ALI,

From Vol. I. to Vol. XV.

ADDRESS

ELECTRICIAN PUBLISHING CO..

Snlrosw iMarnuette TliitMioe. CHICAGO

DOfi'T THINK
That you can keep posted as to

what is going on in the western
electrical field without reading the
Western Electrician. It is the
electrical newspaper, and if you
are not a subscriber you will find it

to your advantage to become one
at once.

$3.00 per year;

$1.50 for six months.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marn:iette Rldi.. CHICAGO

MECHANICAL
Engineers interested in electricity should" send for our 100-page

Catalogue (mailed free to any address). Any electrical 'book pub-

lished sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING CO., Me 510 Marinette Bldg, CHICAGO.

REG.TRADE MARKS

*£eLt^

The Phosphor Bronze SmeltingCo.Iimited,
2200 Washington ave.,philadelphia.

'ELEPHANT BRAND PHOSPHOR-BRONZE'
ING:0fSjCASTfNGS,WIRE,R0DS,SHEETS,ETC,
'.'>"'

-V— DELfA' METAL—
CASTINGS,.STAMPINGS and FORGINGS
ORIGINAL and Sole Makers in the U.S.

J. C. BRILL COMPANY, - - - PHILADELPHIA,
BUILDERS OF RAILWAY AND TRAMWAY CARS OF ALL CLASSES,

Special attention given to the building of Electric Motor and Trail Cars.

Builders of Brill No. 21 Truck with solid forged frame, and "Eureka" Maximum Traction F.votal Truck.

o *o*o*o*o*o*o*o*o*o»o*o»o»

o

I Aluminum I

I
Nickel Alloy, s

O Manufactured by The National Obe o
* & Reduction Co. . under Letters Potent *" dated Set t. 18, 1891, No. 459,494. O
* *
^ This alloy is especially and now univer- °

salty used for armor plates, gun metal, pro- *
$ jectiles, acid pans, propeller wheels, car £
O wheels, steel castings of any description and A.

* general foundry castings In either gray *
O iron, malleable iron, braes, bronze and cop- n* per castings. It is used very exiensively in *O juddlingfuroai.es, opeu hearths, reverber-
* atory furnaces and steel converters. Its *O fluidity and cleansing properties to metals, o
* aside (mm its strengthening qualities, are *
2 attested by indisputable aulhoiilles. O

*
. Aluminum Nickel Alloy Is reduced from °
1 twenty cents to FOUR CENTS per pound *

* in ton or 600-Ib. barrel lots. Sold under °
O strict guaranty. *
*
o National Ore & Reduction Co., *

J
ST. LOUIS, mo.

*

j Branch Agencies and Supply Offices: q
* Richard Baibd At Son, Ironmongers, *
2 Hamilton, England, and Glasgow, Scotland. O
* Wm, Clendinnenq & Sons, Montreal, *
2 Can. O
- D. C. Caroll:fe Co., Pittsburg, Pa. *
* The Jcdnson Mfq. Co., San Francisco, °

o cm. »
* •
o »o*o*o#o*o #o#o#o#o*o «o»o#

o

LEVIATHAN
DYNAMO
BELTS

RUIN STRAIGHT,
Are Stronger, will run more steadily,

and transmit more power than any
belt made. Oil has no effect on them.
Cost less than leather. Every belt

guaranteed. Write for price and sample.

MAIN BELTING CO.,
Sole Manufacturers,

1221 -1235 Carpenter St.. Philadelphia.

120 Pearl Slreet. Boston.

248 Randolph Street. Chicago.

Main Driving Belts a Specialty.

SEND FOR LIST OF
ARTICLES ON X-RAY

EXPERIMENTS PUBLISHED IN THE WESTERN ELECTRICIAN.

ELECTRICIAN PUBLISHING COMPANY. M*„i^s£0G . CHICAGO.

•J

BROOKLYN, N. Y.
Manufacturers of the

Morriii "Climax" ani "Componnd" Safety Water

Tube Boilers,

3j BUILT IN UNITS OF 50 TO 1 ,000 H. P.

'
• :j PAIITIfllli Beware of infringers, they wil

be rigidly prosecuted.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and
All Classes of Iron Work.

Specifications, Drawing* and Prices famished
on application.

Send for Catalogue of Climax and Compound Boilers.

Vertical Philadelphia Corliss Engines,

Simple, Componnd and Triple Expansion—Any Power.

CONDENSERS, AIR PUMPS, BLOWING ENGINES,

COMPRESSORS, HEATERS, STEEL CHIMNEYS.

Prices can

Horizontal Philadelphia Corliss Engines,
.... Any Style

SELL.IX6 AGBJITS:
New York, Chas. A. Bennett, 126 Liberty St.; Boston, Kellogg& VVitherbee,

41 Federal St.; Chicago, Wm. F. Parish Mach. Co., flarquette Building, Chicago,

III.; VV. J. Creelman, 818 Granite Building; Charlotte, N. C, Mecklenburg Iron

Works; Detroit, Louis Scofield, Rooms 10 and 11 Peninsular Bank Building;

Johannesburg, Z. A. R., Sherriff Swingley & Co.; New Orleans, La., Consol-
idated Eng. Co., Ltd., 817 Union St.

Philadelphia Eng. Works, w., Philadelphia, pa.



WESTERN ELECTRICIAN January 16, 1897

The Paioter=Morrison Push Button Flush Switch.
PATENTED DECEMBER 22, 1891.

This Switch is absolutely the only Flush Switch on the market combining simplicity of

construction with perfection of mechanism.
They are entirely fire and damp proof, sides and base being porcelain.

They can be wired without taking apart, saving time and labor.

The finishing plate can be made to harmonize with other decorations of the room, and need

not be put on till all other work is done.

They are positively non-arcing.
They can be placed in groups and are easily accessible in all their parts.

The buttons indicate by the touch whether on or off.

They are finished with brass, nickel or copper face plates, and all parts are interchangeable.

The Switch is 10 ampere, Double Pole.

Price $2.00. A small extra charge for any special finish desired.

riORRISON SOUTHERN ELECTRIC CO.,
MANUFACTURERS,

loen Bulletins, iiva< :, ivi i

A VALUABLE BOOK FOR ENGINEERS AND FIREMEN NOW READY.

MODERN EXAMINATIONS OF STEAM ENGINEERS or PRACTICAL THEORY EXPLAINED and ILLUSTRATED.

BY W. H. WAKEMAN.
Cloth. 53 Chapters.272 pages.

Containing a complete list of 300 questions such as will be asked of any
Engineer when taking examination for U. S. Government or State License, all

of which are fully answered in the text.

PRICS, $2.00
By mail, postpaid, to any part of the world

This book while especially adapted for engineers' examinations, is also in-

tended as a practical guide to Engineers, Firemen, Boiler Makers, Machinists,
and others, in daily practice.

The author being a practical steam engineer himself, well knows the wants
of the working engineer, and has put into this work such knowledge and infor-

mation as is best adapted to their use, making it altogether the most complete
and comprehensive guide for the busy workers in the engine room, boiler works
and machine shops that has ever been published.

As one engineer who has read the book says: "I think there are few engi-

ELECTRICIAN PUBLISHING COMPANY, -

neers that it wouldn't do some good. It seems as if it was a review of all I

have ever read, and a lot more besides."
The author has treated of a very great variety of subjects which are of

vital importance to all who wish to improve and extend their knowledge of
steam engineering, and has explained the rules and formulas given, in the sim-
plest manner possible, and has worked out examples by them, so that all who
can read may understand them.

The 300 questions are an important feature of the book, they are entirely

separate from the 53 chapters of reading matter, and were written after many
years of practical experience and careful research by the author.

His connection with the Boardman Manual Training High School at New
Haven, Conn., as Instructor in Steam Engineering, his 12 years of active mem-
bership in the N. A. S. E., and his position as Instructor of No. 10 of Conn., a
sturdy branch of the National Organization, makes him especially competent
in this part of the work.

The many flattering commendations which this book has already received
from competent judges and high authorities, speak well for its value.

- Suite 510 Marquette Building, Chicago, III.

HAVE YOU SEEN IT?

A HOVEL OIL FILTER.
Write and ask questions- maybe it'll pay.

METROPOLITAN ELECTRIC CO.,
I 86 Fifth Ave.,

CHICAGO.

IF

you are anxious to

secure the latest

electrical books, YOU
should write to the

ElectricianPublishing

Co., Chicago. You CAN'T
procure too many

reliable, readable

books to READ.

AMERICAN-BALL ENGINES.
The latest and best work of Mr. Frank

II. Ball.
Some of the new features of this im-

proved engine are: LARGER tRAKK
SHAFTS. AUTOMATIC (IRCFLATIOIV
OF Olli and a MAR1ELOIS GOVEKXOR.
We also build ELECTRICAL, GENER-

ATORS and MOTORS of superior design
and liberal proportions.

AMERICAN ENGINE CO.
I30UIMC3 BROOK, RM. J,
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THE BLACK SPOTS
Which mark the difficulties met with in prac-
tice by Electricians, Engineers, Dynamo Tend-
ers, Linemen, Students and everyone interested
in Electricity, can be blotted out by securing
a copy of

ELECTRICITY
MAGNETISM

LESSONS.
AND

A series of thirty -four lessons covering the Science of Electricity from its Fundamental Principles to its

Everyday Practical Application. Comprises 325 pages, over 300 diagrams
and illustrations. Price $2.00. By

PROF. D, C. JACKSON, University of "Wisconsin.
PROF. H. S. CARHART, University of Michigan,
PROF. B. F. THOMAS, University of Ohio.
PROF. WM. A. ANTHONY, of New York,

I PROF. BROWN AYRES, Tulane University.
I
PROF. A. c. PERKINK.lj'lHiul Stanford University,Cal.

I PROF. GEO. D. SHEPARDSON, University of Minn.
And others.

A Comprehensive Treatise in Simple Language, free from Algebraic Equations and Easily Understood.

TABLE OF CONTENTS:
The nature and properties of electricity.
Machines for generating electricity by fric-

tion and by electric induction.
Electric batteries or appliances for generat-
ing electricity by chemical "action.

Electric batteries or appliances for generat-
ing- electricity by chemical action (con-
cluded).

The magnetic effects of electric currents,
magnetic fields.

The magnetic effects of electric currents,
and magnetic circuits.

Ohm's law of the flow of electricity.

Heatine effects of electric currents. Mis-
cellaneous effects ' of electric currents.

Galvanometers and voltameters.
Measurement of electrical resistance.
Every-day measurements of electric currents
and pressures.

Every-day measurements of electric power.
Condensers and the measurement of their
capacity.

Electrolytic disposition of metals.
The electric telegraph.
Multiple telegraphy.
The telephone.
The construction of telegraph and telephone
lines and instruments.

18. Testing- lines for insulation and conductiv-
ity and the location of leaks and breaks.

19. Principles of continuous current dynamos
and motors.

20. Principles of continuous current dynamos
and motors, their construction, care and
attendance.

'

21. Arc lighting and arc light machinery.
22. Incandescent lighting and power transmis-

sion, two, three and five wire systems of
distribution for electric lights and motors.

23. Construction of electric light and power cir-
cuits and their testing.

24. Testing electric light circuits, and the dis-
tribution and measurement of light.

25. Electromagnetic induction.
26. Alternating currents.
27. Alternating currents and alternating cur-

rent machinery (concluded).
28. Miscellaneous applications of electric motors.
29. Electric railways.
30. Methods of handling and controlling railway

motors and generators.
31. Model electric plants.
32. Underwriters' rules, etc.

33. Electric welding, forging, etc. ; electricity
applied to the kitchen.

34. Electro-therapeutics.

FOUR PRIME FEATURES OF SUPERIORITY:
"Electricity and Magnetism" differs materially

from any other book that was ever published on
the subject. Its characteristic features are:

1. Its Authority.—It was written by a corps
of men eminent in the Electrical profession,
whose life work is the study of the science and
the imparting of their knowledge to others. No
other electrical book ever pnolisoed has had such
an array of talent on its electrical staff.

2. Its scope.—-It treats the subject from its

primary and fundamental principles to its prac-
tical application, covering the Nature and Prop-
erties of Electricity, the Methods of Generation,
Its Principles of Action, and the laws which
govern it.

3. Simplicity of Language.— Out of every hun-
dred people who are interested in Electricity,
there are ninety-nine who have not had the ad-
vantages of more than an average education.

The other one perhaps may be a college-bred
man who understands the higher mathematics
and can read technical works on electricity and
comprehend them. But this book Is intended for
the ninety and nine, and hence has been written
in language that the man of average education
can understand. All superfluous technicalities
and intricate mathematical equations have been
eliminated and the whole subject Is made plain
and practical.

.4. It is a Catechism.—At the beginning of each
chapter or lessou throughout the book, is a series
of questions, bearing upon the previous chapter
or lesson, and intended to bring out every point
of importance in it. The reader can thus cate-
chise himself and determine whether In his read-
ing he has extracted all the information that It

was intended he should have.
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Sent postage prepaid to any address in the World on
receipt of price, $2.00.

Electrician Publishing Co.,
510 Marquette Building,

CHICAGO.
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Clymer&Heilman

Electricians
L0Rf?e5PONDENCB

Souc.ted. READING, PA.
Per 100

'97 3-in. "Wood box bell, extra finish $-29.00

1 Point bell switches 7.00
2 9.t>5

Medical battery. :s currents $3.i"i each.
Beversible battery motor :i.oi>

Lot 3-in. skeleton bells 22 "

mujne .rawhide

IMeather.
flB&ZS PATENT

jMCQVER.

lEfT* DRESSING

^Dynamo
j^ELTINGt*

WOVEN LEATHER LINK BELTING .- _Sfer*Bffl§S CEMENT -

tit. Louis, Mo., V. 8. A.

BKA.N'CHES: 164 Slimmer St., Boston; 113 Liberty St., Hew York; 129 North 3d 8t„ Philadelphia.

The Electrician Publishing Co., Suite 510 Marquette

Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

VULCANIZED FIBRE CO
ID 1873-

SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE
factory:

wilmington, del.

In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

The Standard Electrical Insulating Material of the World. ^devstTnIwyork.

REWIRED WfTH RAVEN WHITF CORF WIRF

OFFICE
The Ferris Wheel Go-

.1131 THE ROOKERY.

Chicago, April 30, 1896.

NEW YORK INSULATED WIRE CO.,

320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to
use your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test
will no doubt be a most severe one.

Yours very truly
THE FERRIS WHEEL CO.

Bv L. Y. Rice. Mer.

Used exclusively for all Incandescent Light-

ing at World's Columbian Exposition.

Used in some of the largest buildings in the United
States.

GRIMSHAW WHITE CORE

RAVEN WHITE CORE
PftMDrTITIAM I IMC 1IIIDC Used by some of the largest Central Stations

UUIYIrtl I I lUn Lint WlnC. and Fire and Police Departments in the U.S.

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortland! St., New York.
BRANCHES: J^S^s, BOSTON:

134 Congress St.

SAN FRANCISCO.
115 New Montgomery St.

Black Diamond File Works.
Est. 1863. Inc. 1895.

Twelve

f Medals

Awarded at

International

Expositions.

Special Prize

Gold Medal

at Atlanta,

1895.

Our goods are on sale in every leading Hardware Store

in the United States and Canada.

G. & H. BARNETT COMPANY,
PHILADELPHIA. PA.

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBING.

For Electrical and Mechanical Purposes, Railway Dust Guards, "Washers
and Packings. Patent Insulating Cleats.

MANUFACTURED BY

THE KARTAVERT MANUFACTURING CO.. Wilmington, Del.

PROTECT YOUR
Telephone, Telegraph and Fire- Alarm Instruments.

Send for our elaborate 1397 Catalogue, mailed free to any address.

AMERICAN ELECTRIC FUSE ti^i^SSS^
Kiectnc uhuuiik anu
Power Apparatus.

THE

Boston, Mass., No. 180 Summer St.
New York, N. Y., No. 44Bioad St.
Philadelphia, Pa., No. 509 Arch St.

Atlanta, Ga., Equitable Bldg.
Chicago, 111., Monadnock Bldg.
St. Louis, Mo., Wainwright Bldg.
San Francisco, Cal„ No. 15 First St.

Pittsburg. Pa., John E. Ridall, Carnegie Bldg.
Denver, Colo., Russell & Co. BRUSH

No. 10 Arc T'-namo 100 lights 2,000 candlepower.

ELECTRIC CO.,

Office and Works. Cor. Belden anil llason sts.. CLE vf.i.a.v i>. OHIO.
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVEREO, WEATHERPROOF, UNDERGROUND and SUBMARINE.
wtS

H.
R

R
S
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' Simplex Electrical Company,
frJ7 Monadnock Block. CHICAGO. 75-81 Cornhill, BOSTON, MASS.

i=". MOOR
MANUFACTURER OF

INSULATED ELECTRIC WIRE,
FLEXIBLE CORDS A IMO CABLES.

200 ANI» 24MS NORTH THIRD STRKET. - - PHIUDCT.PHI*.!-*.

Sl^H^EvII, ^usinoss Managers, GEO. T. MANSON, W. H. HODGINS,
Gen'l Supt. Secretary.

LIMITED,

±*l't

THE OKONITE COMPANY,
253 Broadway, New York.

INSULATED

WIRESandCABLES,
For Aerial, Submarine and Underground Use.

i
Gandee Aerial Wires.

Hanson Protecting Tape.

trademark. Okonite Waterproof Tape.

BRANCHES: Chicago, Boston, Philadelphia, Pittsburgh, Minneapolis, Cincinnati, Kansas City,

Omaha, Louisville, St. Louis, San Francisco, London and So. America.

PARANITE
INSULATED WIRES ,# CABLES

For Aerial, Submarine and Underground Use.

White Core Lamp Cord,
Telephone and Telegraph Cables a Specialty.

Indiana Rubber & Insulated Wire Co.,"K^a '

The NORTHERN ELECTRICAL MFG. CO.,
Madison, VM'IS-,

Manufacturers of MOTORS AND DYNAMOS.
Our machines will operate SUSPENDED from CEILINQ OVERHEAD or BOLTED DIRECT to

SIDE WALL as readily as when occupying floor space in the ordinary manner. All bearings

self-oiling. See our new patented device for CONNECTING nOTORS DIRECT TO LINE SHAFT
SAVING BELTS, PULLEYS AND FLOOR SPACE

WIRES AND CABLES

YOU
A SAMPLE OF OUR SHEW

Standard Iron Armored Insulating Conduit?

HAVE IT I I SE
A 8AHFIE OF OUR XEW

SAMPLES UPON APPLICATION

.

INTERIOR CONDUIT & INSULATION CO,
General Offices and Works: 527 W. 34th St., New York, N. Y.

Mm^£^
OFFICE AND FACTORY, SANDUSKY, 0.

ACiENTS
Mayer & England, Betz Bldfc- .

Phila.. Pa.
5mith& Wallace, Hamilton St., Boston, Mass.

\ Ed. P. Sharp, 44 Niagara St.. Buffalo. N. Y.
Arthur S. Partridge, Bank of Con

Bldg., St. Louis, Ho.
J. M. Atkinson & Co., i430]"lonadnock Bldg.,

\ Chicago. 111. •

er& Atwater. 214 P«nc St., San Fran-
cisco, Cal. ,

Central-Electric Co., 17* Adams St., Clixntf

Harrv fl. Shaw . 126 Liberty St., Ne^

WESTOH Electrical Ingtanenfc Co.M ——^W T.J-T20 William St.. NEWARK. N. I.. U. S. A,114-120 William St., NEWARK, N. J., U. S. A.

Illuminated Dial

Station Instruments.

These instruments are
'based upon the same cen-
tral principle and are just

as accurate as our regular
Standard Portable Direct
Current Voltmeters and
Ammeters, but are much
larger, and the working
parts are inclosed in a
neatly designed, dust-proof
cast-Iron case which effect-

ively shields the iuatru-
tments from disturbing In-

fluences of external mag-
netic fields.

STANDARD UNDERGROUND CABLE CO.,
THE ROOKERY, WESTINGHOUSE BUILDING, TIMES BUILDING,
CHICAGO. PITTSBURG. NEW YORK.

ELECTRIC CABLES, CONDUITS, WIRES AND ACCESSORIES.
Also high-grade rubber covered ^Afires &. OabSoa..

PARIS 1867. CHICAGO 1893. PHILADELPHIA 1876.

INSULyATBD
WIRES and CABLES.

AERIAL, UNDERGROUND,
SUBMARINE.

W. R. BRIXEY, Mfr. J. E. HAM, Agt.

203 Broadway, New York.

S. F. B. MORSE, Western Agent.

CALIFORNIA ELEC. WORKS. M. DUPEROW. NEW ORLEANS ELEC. CO..
' SAN FRANCISCO, CAL. . WASHINGTON. D. C. NEW ORLEANS. LA.

THEATRE DIMMERS.
IRON CLAD RHEOSTAT CO., Westfleld, N. J.

Queen & Co.,
1012 Chestnut St.. PHILADELPHIA.

Acme Testing Sets, Queen-WIrt
Switchboard Instruments, X-Ray

Focus Tubes, Induction Coils.

PLATINUM
For all Purposes*

Scrap and Native Platinum Purchased.
BAKER &. CO., 408-414 New Jersey

Railroad Ave.. Newark. N. -T.

IMPORTED

CARBONS
FOR ARC LIGHTS.

Soft Cored and
Solid.

Write fob Prices.

55 S. Canal St.,

ED. WERTHEIM, ..Chicago.

MURRAY IRON WORKS, BUR
lo

,^TON

Weston Standard Illuminated
Dial Station Voltmeter,

Style B.

Weston Standard

Portable Direct Reading
Voltmeters and Mlllivolt-
meterx. AmmftNrsand Mtl-
ani'vptere, Wattmeters
and Voltmeters, for Alter-
nating1 ana Direct Current
Circuits.

Our portable Instruments
are recognized as standards
throughout the

j
civilized

world.

Our Semi-Portable La-
boratory Standard Volt-

meters nnd Ammeters are
still better.

They are the most relia-

ble j absolute standards for
Laboratory use.

Economical
Power Plants

Complete.
H. S. Walker. Mgf. Clik-auu Ottlce, 1502 MoiiaduockBlds. Tlie W.M. Thompson Co., Sioux City, la

Fuel Economizer Co.,

WESTON ENGINES
High Pressure Boilers.

Complete Power Plants/
Estimates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATIVES:
JULIAN SCHOLL * CO., 123 Liberty St., K. .

THE REYNOLDS-LABOR £ CO., 41 No. 7tb St., Pi)
"

SCRANTON SUPPLY fc MAC'd'T CO., - Sor»Dtfm.
THOS.K CABEY&BBOS.CO.,2SIJgfctSt.,BaltiBlor.
ArtTf'.ttyjc-i / TiTVT.-
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WRITE FOR INFORMATION.

DYNAMOS,
1 5 to 1,000 Lights.

MOTORS,
h to 50 H. P.

ANY VOLTAGE.
Patented adjustable Dynamos

and Motors for floor, wall or ceiling.

The Ahlm-Edwards Electric Co.,ST

Roth Bros. ScCo.,

Dynamos

Electric Motors

Storage Batteries.

30=34 Market St.,

CHICAGO, ILL

:nd for catalogui

OUR HIGH FREQUENCY

X-RAY COIL
Can be Relied Upon to Work at All Times.

Undisputed Supremacy.
=WHAT OTHERS SAY MAY INTEREST Y0U.=

Messrs. L. E. KNOTT APPARATUS CO. Urbana, Ohio.. August 8, 1896.

Gentlemen:—Your high frequency coll for alternating circuit Is giving very satisfactory results in the Roent-

gen experiments. Our Hedical Association has expressed its highest appreciation of the working and results of the

Coil. I am safe in saying that my experiments have verified your high claims of its efficiency.

Very truly, 1. N. KEVSER. Prln. Urbana High School.

Manufacturers of
High- Grade X-Ray
Apparatus, me-
chanically and
scientifically per-
fect.

LE, Knott Apparatus Co.,
Microscopic, Chemical and "Physical Apparatus,

14 ASHBURTQN PLACE, BOSTON, MASS.

New X-Ray
. . Paper,

Superior to Plates. Knott Direct Current High Frequency Coil for X-Ray Work.

THE K. A. K.
Simple in Construction.

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM
Practical in. Operation.

SEND FOR FULL PARTICULARS.

KR0TZ, ALLEN & KELLY, s™,™'
Best Switch for the Least Money.

Single, Double and Triple Pole. Single and Double Throw, with or without Fuse Extension.

Handsomely Finished. Absolutely Reliable.

. . . MEDBERY INSULATION AND OVERHEAD TROLLEY EQUIPMENT- • •

THE STAXDARD RAILWAY MATERIAL OF THE WORLD.
THE FIBER1TE CO., Hechanlcvllle, N. V. JOSHUA HENDY riACHlNE WORKS, San Francisco, Cal.

S. F. B. nORSE. rtarquette Building, Chicago. FLEMING & POILLON, 30 Cortlandt Street, New York.

Alcatraz Electrical Compound,
Mannfaotnred by

THE CALIFORNIA ASPHALT CO., ".£*&?•
ABSOLUTELY UNEQUALED FOR

ELE
9.
TR

.

,CAL AND W,RE INSULATION, Insulating Connections, Dynamos and Motor Bases, Battery and Accumulator
Shelving, Circuit and Switch-Boards.

WATER-PROOFING Cut-Out Boxes, coating wires when subjected to acid or alkaline fumes, and when laid under
cement, etc.

PAINTING Poles, Brackets, Cross-Arms, Benches, Floors, etc.
COATING CABLES, Lead-Covered Pipes, and all underground work.
,

ALCATRAZ ELECTRICAL COMPOUND is manufactured of the celebrated brand of Alcatraz Asphalt, and possesses many well-known points of superiority.
it has been tried under severe and exacting conditions, and has given perfect satisfaction. It will not Scale, Crack or Burn. Presents a Smooth Surface.

SLlVSu "f y,' ,°h
affected by Thermal or Climatic Conditions. Resists the action of the Elements, Acids, Alkalies, Sewer Gases, and possesses

fTf? if_!!™ .
e
I
as5!_^' ..?

e
J
ng tne Producers of the raw product, we are enabled to save the middleman's profit, and offer consumers a superior article at a

very low price.
SAMPLE UPON APPLICATION. C.P.WILLIAMS, Sole Agent

u. s.V 3941 Cortlandt St., New York City.
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The "Pioneer"

Has Hit

Perfection.

***

The best light.

Softest, steadiest and whitest.

The mechanism simplest.

The operation safest and most

economical.

The ELECTRIC ARC LIGHT CO.
LOUIS -B. MARKS, M.M.E.

CHIEF ELECTRICIAN.

687 & 689 Broadway,

NEW YORK. 15Q HOtTBS.

Incandescent Lamps.
Why encourage trusts, when you can procure from its lamps made from

the highest grade stock,- Cellulose Filament, Hydro=Carbon Joints, with
Perfect Vacuum, for 10 per cent, less? Our mode of pumping, together with
specially prepared sealed joints, enables us to guarantee lamps not to blacken,
and to show the best maintenance of candle power and life.

High, Medium or Low Efficiency. We guarantee efficiency to be as or-

dered, and for one month will send with each barrel order our Current Testing
Apparatus free of charge, which will accurately show the consumption of cur-

JAMES C. WORMLEY * CO., Marquette Building, CHICAGO, ILL.

ALPHABETICAL INDEX OF ADVERTISEMENTS.

FOR 30 DAYS,
10% DISCOUNT.

rent on any make incandescent lamp (we are glad to show the economy of ours),
and solicit a trial order.

Double Coiled unanchored filaments, for car and factory work (3 to 4 watts
per C. P).

Cash Rebate of 2 cents each for burned out lamps of our manufacture.
Lamp Testing Apparatus, with which 300 lamps can be measured in one

hour on direct or alternating current, any voltage, for $1.50, cash with order.

Ahlm-Edwards Elec. Co . . ii

American Battery Co xxi

American Elec. Fuse Co. xxii

American El. Heat. Corp.. xxii

American El. Meter Co
Amer. EL Telephone Co. xix

American Elec. Works xv
American Endoscopic Co. vi

American Engine Co xxl i

Andrae, J. & Sons Co iv

Armorite Int. Con. Co.... ix

Arnold, B.J
Arnold El. Pr. Station Co. xvi

Auto. Cir. Breaker Co xxiv

Baln.Foree xxiii

Baker & Co i

Ball Engine Co xxv
BarnettCo., G. & H xxviii

Besly & Co., Chas. H.... xxviii

Brady, T. H xxlii

Brill Co., J. G xxv
Brixey, W. R 1

Brown, D., Cedar Co xvl

Bruah Electric Co xxviii

Bryan & Humphrey xxiii

Buckeye Electric Co
Butler Hard Rubber Co ... . xvil

California Asphalt Co ii

CampCo., H. B vii

Card Electric Co iv

Central Electric Co v
Chicago Armature Co xv

C. B. & Q. R. R xvi

Chicago Edison Co iv

Chicago Fuse Wire & Mfg.
Co xxiii

Chic. Genl. Fixture Co...

C, M. & St. P. R. R xxiii

Clonbrock Steam B. Co. . xxv
Clymer & Heilman...... xxviii

Colburn ElectricMfg. Co. .
.

Commercial El. Sup. Co.. x

Conn. Tel. & El. Co., The. xix

Cutter El. & Mfg. Co xxii

DaytonGlobelronWks. Co.xx iv

Detroit Elec. Heat'g Co..- xxii

DeVeau & Co xix

Diamond Electric Co xv
Diehl Mfg. Co vii

Directory, Principal Elec.
and Mech. Engineers. ..xxiii

Dixon Crucible Co., Jos. . . xiv

Eastern Elec. Cable Co—
Eddy Elec. Mfg. Co xiii

Edison Dec. & M. Lp. Dept.

Electrical Exchange, The. vii

Electric Appliance Co xiv

Electric Arc Light Co ili

Electric Storage Batt. Co. xx
Electrician Pub. Co

. . xiv, xvill, xxi, xxiii, xxvi

Elwood Tel.&Swchbd. Co.xviii

Empire China Works xix

Farr Tel. & Con.Sp. Co ... . xix

EiberiteCo., The ii

Forest City El. Works....
For Sale Advertlsemts xv]

Fort Wayne EL Corp xiv

Fuel Economizer Co i

Garlock Packing Co
Garvin Machine Co., The .

General Electric Co ix

Gilmore El. & Mfg. Co ... .

Ginsburg, R. L. & Sons.. . xvi

Globe Elec. Heating Co... ix

Goodyear Vulcanite Co xv

Guild & Lord
Hart.C.S xvi

Hart AHegemanMfg. Co.. xii

Hemingray Glass Co . xv
Hirte*fcCo.,L. A xvi

Hine & Robertson

Hodge, Walsh & Loring. .. xvi

Holmes Fibre-Graph. Co. xxiv

Housatonic Mfg. Co., The. v

Huebel &. Manger xvi

Imperial Porcelain Works
Ind. Rub. & Ins. Wire Co. i

Interior Conduit&Ins. Co.i.viii

Internat'l Cor. Schools.. xv
International Elec. Co xvr

Iron-Clad Rheostat Co. .

.

i

Jenney Elec. Motor Co— —

-

Jewell Belting Co xxii

Johns Mfg. Co., H. W xili

Kartavert Mfg. Co
Kent Elec. Mfg. Co vi

Keystone Elec. Inst. Co.. xvi

Klipsteln & Co., A
Knott, L. E., Apparatus Co. ii

Krotz, Allen & Kelly Ii

Kusel. The D.A.Tel. Mg.Co. xix

Leclanche Battery Co xvii

Leffel & Co., James— .. . xxiv
Leonard, Ward, Elec. Co..

Lever C. H. Mfg. Co xvi

Lindsley Bros xvi

Locke, Fred. M xiv

Lombard Water Wh. G. Co. xv

Main Belting Co
Manhattan Gen'l ConB. Co.

Mansfield Tern. Cop. Co. xxviii

McKeague, J. B
McLean, A. J xvi

McLennan & Co., K
McNaughton Co., J. C xvi

McRae, A. L xxiii

Metropolitan Elec. Co
Midland Electric Co
Minpls. EL &Cons. Co. .. xxii

Moore, Alfred F i

Morrison Southern El. Co.

Murray & Co., Jas. J
Murray Iron Works i

National India Rubber Co.

National Ore & Red. Co.. xxv
New York Ins. Wire Co. xxviii

>'. Y. Safety Steam Pr. Co.xxvi

Northern Elec. Mfg. Co ... . 1

Northern Supply Co xvi

NorthwestEngineer 'g Co. xix
Ohio Electric Works. xvi, xxvi
Okontte Co., The i

Orne Elec. Const. Co xix
Osborn & Co., W. T xvi

Otto Gas Engine Wks xxiv
Pacific Electric Co xiv

Partrlck & Carter Co xxii

Partridge Carbon Co i

Patitz, A. M iv, xxiii

Pearson, F. J. Mfg. Co
Peerless Rubber Mfg. Co.. . xiv

Perkins El.SwttchMfg.Co. xiii

Peru Elec. Mfg. Co xv
Phila. El. & Mfg. Co
Philadelphia Eng.Works .

Phillips Ins'd. Wire Co.. xv
Phosphor-BronzeS.Co.Ld. xxv
Pratt, Chas .A xxiii

Puritan Electric Co xi

Queen & Co i

Racine Hardware Co xxiv
Reisinger, Hugo ix

Rockwood Mfg. Co., The . xxii

Roth Bros. &Co ii

Ruprecht Electric Co xxii

Samson Cordage Wks xiv

Sawyer-Man Electric Co . . xii

Schoonmaker, A. O xiv
Shultz Belting Co xxviii
Siemens & Halske E. Co..
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Stilwell-Bierce & Smith-
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Storey Motor & Tool Co. iv
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HARDTMUTH GORED CARBONS for Direct and Alternating Current

#V 1^^^^^ ilOll IfHlf^l F~^ .^Hti '
HABIRSHAW AND G. E. CO.'S 1^^~ m "^i-i ^™^^%i^ir^ «*!*.

J
WIRES AND CABLES. I

AMERICAN CARBON CO.'S Plain and Coated
CARBONS FOR SERIES ARC LIGHTING.

GENERAL WESTERN AGENTS.

HABIRSHAW AND Q. E. CO.'S
WIRES AND CABLES

Chicago Edi
DEALERS IN ELECTRIC LIGHTING SUPPLIES,

.139 Adams Street, CHICAGO.

ANDRAE
Has been known to the electrical trade since many years. The business was
established 1860 in the city of

MILWAUKEE.
We furnish complete electric light plants for factories, mills, office build-
ings, steamboats. Experienced men sent to all parts of the country to do con-
struction work, etc. He also

All first-class articles used in electric light and power stations. A complete
line of

House goods, bells, batteries, push buttons, etc. A large stock of

Carried constantly 011 hand and all orders tilled promptly. Our telephones
can't be beat. Give us a trial.

Julius Andrae & Sons Co., - Milwaukee, Wis.

A. M. PATITZ
P

Mechanical and Electrical

Engineer, M. A. S. M. E.,

SUITE Nos. I 101 and I 102 Pabst Building,

MILWAUKEE, WIS.

Electric Light and Power Plants; Electric Railways; Engine and Boiler

Plants; Water Turbines; Pumping Plants; Heating and Ventilating

Plants; Electric Transmissions a specialty. Special Tools designed.

Consultations, Examinations, Reports, Plans, Specifications, Estimates,

Superintendence and Purchasing. j* J* - £ ' J* «£

THE .

Storey
Motors ^***^$!W
l-clad. Comnletelv Closed .

YMLjJ
,j
m (,£^_ ' 41 L«fiiife«5SIron-clad. Completely Closed

In. Dust and Moisture ^,
Proof. No External Mag-
netism. Hk

m*$m|5#

Specially Adapted for Direct
Connection to Machinery,

Special Direct Current Motors for All Classes of Work.

THE STOREY MOTOR & TOOL CO.,

aKS 212-226 Carter St., Philadelphia, Pa.

CHICAGO OFFICE: Metropolitan Elec. Co., 186-188 Fifth Ave.
NEW YOKE OFFICE: 136 Liberty Street.

IEIC l\< II FACTOBY: Hamilton. Canada

We manufac-
ture a high
grade Knife
Switch for
switchboard
work. We call

it the E Switch.

We have in stock in our Chicago Store

WAITING FOR
YOUR ORDERS

•Sockets, Switches, Cut=Outs,

;
Tubes and Insulators,

; Shawmut Fuse Wire and
Knife Switches,

! Bells, Annunciators,

> Batteries, Push Buttons,

;
Fan Motors, Electric Supplies

of all Kinds.

A quick break switch, made In Bizes from 50
amperes capacity to 800 amperes. They
will be listed lu our new catalog,
We manufacture arc and incandescent dy-
namos and direct currentmo Lors. Also arc
ln.ni ps.

Western Electric Company.
Chicago. New York.

READ THE ELECTRICAL PAPER.

THE CARD ELECTRIC COMPANY,
nsfielci, Ohio.IVI

Generators for Power
Transmission and Iso-

lated Lighting.

Generators are all Mul-

tipolar and Slow Speed.

Agents Wanted in Unoccupied Territory.

Multipolar Slow Speed
Stationary Motors.
Reversible Motors and
Controllers for Rolling
Mills, Bridges, Traveling
Cranes and Elevators,

Write for Estimates.
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"Sk DISAPP01NT3

'W'e are General Agents for*

~ WAGNER
TRANSFORMERS,

And carry a full assortment of

sizes in Chicago stock ready for

prompt delivery. Correspond-
ence solicited.

cxnic Central Electric Company,
ST. LOUIS: r J J NEW ORLEANS:

Southern Electrical Supply Co. 404 Carondelet St.

ELECTRICAL SUPPLIES,
KANSAS CITV: BUFFALO:

Gate City Electric Co. 173-175 Adams St., CHICAGO. 742 Guaranty Building.

What, a Perfect Shade Holder?
YES! THE ONLY ONE THAT FITS ALL SOCKETS,

Keeping Lamp in Center of Shade Ring.

IT IS NEW fctf^W^^^^^M PURCHASE
AND

pF~4. ^pr THIS, SAVE
- ALL WE J^^:;^^3^ TROUBLE
CLAIM ^^^^^^^0 AND PLEASE
FOR IT. ^^-^S^^ CUSTOMERS,

No Clamp Screw. Can be Detached by Half-turn of the Hand.
Is fastened on the wedge principle : cannot get loose. Can be attached to Edison socket without

removing the rnbber or porcelain screw on lower end.

The Housatonic Company.
WALLINGFORD, OOIMIM." # T

WRITE FOR PRICES,
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Sewing

Machine

% Motor.

KENT ALTERNATING
&&!*#. 1 1 STRANGE,

ISN'T IT?

BUT WE

HAVE IT.

May be applied to any sewing machine where alternating cur- ^^ rent can be obtained. Speed regulation absolutely
A perfect. Send for Catalogue H. A

t Kent Electric Manufacturing Co.,

No. 30 Hermon St., WORCESTER, MASS. J

CLASSIFIED INDEX OF ADVERTISEMENTS.
Accumulators.
American Battery Co.
Electric Storage Battery Co.

WiUard Elec. & Battery Co.

Annunciators.
Central Electric Co.

Chicago Gen'l Fixture Co.

Commercial El. Supply Co.

Electric Appliance Co.
Partrick & Carter Co.

Arc Lam ps.
Central Electric Co.
Chicago Gen'l Fixture Co.

Commercial El. Supply Co.

Diehl Mfg Co.
Electric Arc Light Co.

Ft.Wayne Elec. Corporation.
Manhattan Gen'l Cons. Co.

Perkins Elec. Switch Mfg. Co.

Puritan Electric Co.

Van Nuis, C S.

Westinghouse El. & Mfg. Co.

Arc Light Cord.
Samson Cordage Wks.

Naff. Ore*& Reduction Co.

Batteries and Jars.
Andrae, J- & Sons Co.

Butler Hard Rubber Co.

Central Electric Co.

Chicago Edison Co.

Chicago Gen'l Fixture Co.

Commercial El. Supply Co.

Electric Appliance Co.

Electrio Storage Battery Co.

Leclanche Battery Co., The.
Metropolitan Electric Co.

Midland Electric Co.
Northwest Engineering Co.

Ohio Electric Works.
Pearson, F. J- Mfg- Co.

"Western Electrio Co.

Wlllard Elec. & Battery Co.

Bells. .
•

Central Electric Co.
Commercial EL Supply Co.

Electric Appliance Co.
Huebel & Manger.
Ohio Electrio Works.
Partrick & Carter Co.

"Western Electric Co.

Belting.
Jewell Belting Co.
Main Belting Co.
Shultz Belting Co.

Boilers.
Clonbrock Steam Boiler Co.

Murray Iron Works.
N. Y. Safety Steam Pr. Co
Racine Hardware Co-
"Weston Engine Co.

Books, Electrical.
Electrician Publishing Co.

Bronze.
Besly & Co., Chas. H.
Phosphor BronzeSm.Co.,Ltd.

Brushes.
Commercial El. Supply Co.

Holmes Fibre-Graphite Co.

McKeague, J- B.
Partridge Carbon Co.

Phila. El. A Mfg. Co.

Wirt, Chas.

Burglar Alarms.
Commercial El. Supply Co.

Eleotric Appliance Co.

Huebel & Manger.
Partrick & Carter Co.

Western Electrio Co.

Cables (See Insulated Wires.)
Cables, Electric (See Insu-

lated Wires), Copper,
Sheet and Bar.
Amerioan Elec. Works.
Brixey. W. R.
Central Electric Co.
Commercial El. Supply Co.

Eastern Electrio C&Dle Co.

Ind. Rubber & Ins. Wire Co.
Metropolitan Eleotric Co.

Moore, Alfred F.

New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C Co.

Washburn & Moen Mfg. Co.
Western Eleotrio Co.

Carbons.Points& Plates.
Central Electric Co.
Cbioago Edison Co.
Chicago General Fixture Co.
Commercial El. Supply Co.
Eleotrio Appliance Co.
General Eleotrio Co.
Partridge Carbon Co.
RelBlnger, Hugo.
Standard Paint Co.
Wertheim. Ed.
Western Electric Co.

Coloring for Lamps.
Webster Chemical Co.

Compound.
California Asphalt Co.
Commercial El. Supply Co.
Electric Appliance Co.
Johns Mfg. Co., H. W.
McLennan & Co., K.
Okonite Co.
Standard Paint Co.

Conduits.
Armorite Interior Cond. Co.
Camp Co., H. B.
Commercial El. Supply Co.
Electric Appliance Co.
Interior Conduit & Ins. Co.
Williamsp't Wood'n Pipe Co

Construction A Repairs.
Andrae, J. & Sons Co.
Chicago Armature Co.
Ft. Wayne Elec. Corporation.
Hodge, Walsh & Loring,
Osborn&Co., W. T.

Contractors and Electric
Light Plants.
Ahlm-Edwards El. Co.
Andrae, J. & Sons Co.
Arnold. B. J.
Arnold El. Pr. Station Co.
Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
Card Electric Co.
Clymer & Heilman.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec Corporation.
General Electric Co.
Hodge, Walsh & Loring.
Jenney Elec. Motor Co.
Northern Electl. Mfg. Co.
Patitz, A. M.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westinghouse Elec & Mfg Co.
Western Electric Co.

Copper.
Besly & Co., Chas. H.
Mansileld Temp. Copper Co.

Copper Wires.
American Electrical Works.
Besly & Co., Chas H.
Brixey, W. R.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
FiberiteCo., The.
General Electric Co.
Ind. Rubber & Ins. Wire Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.
Western Electric Co.

Cordage.
Samson Cordage Wks.

Crookes' Tubes.
Central Electric Co. .

-

Commercial El. Supply Co.
Edison Dec. & M. L. Dept.
Perkans Elec. Switch Mfg.Co.

Cross-Arms, Pins and
Brackets.
Brady, T. H.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Farr Tel. & Const. Supply Co.
FiberiteCo., The.
Locke. Fred. M.

Cut-Outs and Switches.
Automatic Cir. Breaker Co.
Central Electric Co.
Chicago Edison Co

.

Chicago Gen'l Fixture Co.
Clymer & Heilman. .

Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Eddy Elec. Mfg. Co.
Electrio Appliance Co.
Farr Tel. & Const. Supply Co.
FiberiteCo., The.
Forest City Elec. Wks.
Ft. Wayne Elec Corporation.
General Elec. Co.
Gilmore El. & Mfg. Co.
Hart & Hegeman Mfg. Co.
Imperial Poroelain Works.
Morrison Southern El. Co.
Pacific Electric Co.
Perkins Eleo. Switch Mfg. Co.
Phila. El. & Mfg. Co.
Wagner Electric Mfg. Co.
Westinghouse El. & Mfg. Co.

Desk Lights.
Pacific Electric Co.

Dynamos.
Ahlm-Edwards El. Co.
American Engine Co.
Brush Electrio Co,
Card Electric Co.

Central Electric Co.
Clymer & Heilman.
Colburn EL Mfg. Co.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Ginsburg, R. L. & Sons.
Hine&Co., L. A.
Jenney Elec. Motor Co.
Northern Electl. Mfg. Co.
Roth Bros. &Co.
Ruprecht Electric Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westinghouse El. & Mfg. Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
American El. Heating Corp.
Detroit Elec. Heating Co.
Globe Elec. Heating Co.
Johns, H. W., Mfg. Co.

Electric Meters.
American El. Meter Co.

Electric Railways.
BruPh Electric Co.
Card Electric Co.
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halske Elec Co-
Westinghouse EL & Mfg. Co.

Electrical and Mechani-
cal Engineers.
Arnold, B. J.

Bain, Foree.
Bryan & Humphrey.
Eddy Elec. Mfg. Co.
McRae, A. L. -

Patitz, A. M.
Pratt, Chas. A.

Electrical Instruments.
Automatic Cir. Breaker Co.

Chicago Edison Co.
Clymer & Heilman.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Diamond Electric Co.
Electric Appliance Co.
Gilmore El. & Mfg Co.
Keystone El. Instrument Co
McKeague, J. B.
Queen & Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical Specialties.
American Elec. Fuse Co.
American El. Heating Corp.
Andrae, J. <fc Sons Co.
Automatic Cir. Breaker Co
Central Electric Co.
Clymer & Heilman.
Commercial El. Supply Co.

Imperial Porcelain Works.
Lever, C. H. Mfg. Co.
Metropolitan Electric Co.
Pacific 7Electric Co.
Partrick & Canter Co.
Pearson, F. J.Mfg. Co.
Phila. El & Mfg. Co.
White Co. . The O. C

Electrical Woodwork.
Lever, C. H. Mfg. Co.

Electro-Plating Mach'y.
Besly & Co., Chas. H.
Colburn EL Mfg. Co.
General Electric Co.
Jenney Elec. Motor Co.

Engines, Gas
Otto Gas Engine Wka.
Van Duzen Gas &Gso.En.Co.

Engines, Steam.
American Engine Co.
Ball Engine Co.
Murray Iron Works.
N. Y. Safety Steam Pr. Co.
Philadelphia Eng. Works.
Racine Hardware Co.
Weston Engine Co.

Fan Outfits.
Central Electric Co.
Commercial El. Supply Co.
Interior Conduit & Ins. Co.
Westinghouse El. & Mfg. Co.

Fibre.
Butler Hard Rubber Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co., G. A H.

Fire Alarms.
Western Electric Co.

Fixtures, El. & Comb'n.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.

Fuse Wire.
Brixey, W. R.
Chicago Fuse Wire & Mfg.Co.
Commercial El. Supply Co.
Electric Appliance Co.
Fiberite Co., The.
General Electric Co.

Gaskets.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Gears.
Besly & Co., Chas. H.

General Elec. Supplies
Andrae, J. & Soi s Co.
Besly & Co., Chas. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman.
Commercial El. Supply Co.
Cutter EL <fe Mfg. Co.
Electric Appliance Co.
Farr Tel. & Const. Supply Co.
Forest City Elec. Wks.
General Electric Co.
Gilmore El. & Mfg. Co.
Hodge, Walsh & Loring.
Huebel & Manger.
Interior Conduit & Ins. Co.
International Elec. Co.
Johns, H. W., Mfg. Co.
Metropolitan Electric Co
Midland Electric Co.
Minneapolis El. & Cons. C \

Morrison Southern EL Co.
Northwest Engineering Co-
Ohio Electric Works.
Pacific Electric Co.
Partrick & Carter Co.
Pearson, F. J. Mfg. Co.
Peru Elec. Mfg. Co.
Phila. EL & Mfg Co.
Sioux City Brass Works.
Westinghouse El. & Mfg. Co.

Globes and Electrical
Glassware.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial EL Supply Co.
Hemingray Glass Co.
Locke, Fred. M.
Murray & Co., Jas. J.

Go v'norw. Water Wheel.
LombardWaterWheel Gv.Co.

Graphite Specialties.
Besly & Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hard Rubber Goods.
Butler Hard Rubber Co.
Fiberite Co.. The.
Goodyear Vulcanite Co.

Induction Coils.
International Elec. Co.
Queen & Co.

Insulators and Insulat-
ing Materials.
Andrae, J. & Sons Co.
Brixey, W. R
California Asphalt Co.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
Empire China Works.
Farr Tel. & Const. Supply Co.
Fiberite Co., The.
Gilmore El. A Mfg. Co.

Hart & Hegeman Mfg. Co.
Hemingray Glass Co.
Hodge, Walsh & Loring.
Ind- Rubber & Ins. Wire Co.
Interior Conduit & Ins. Co.
Johns Mfg. Co., H. W.
Kartavert Mfg. Co.
Locke, Fred. M.
McKeague, J. B.
National India Rubber Co.

New YorkLnsulatedWire Co.
Okonite Co. . The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated Wires and
Cables—Magnet Wires.
American Electrical Works.
Brixey, W. R.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Eastern Electrio Cable Co.
Electric Appliance Co. •

Farr Tel. & Const. Supply Co.
General Electric Co.
India. Rub. & Ins. Wire Co.

Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.

Okonite Co., The.
PhlllipB Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.

Lamps, Alternating.
Puritan Electric Co.

Lamps, Incandescent.
American Endoscopic Co.

Buckeye Electric Co.

Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Edison Dec. & M. Lamp Dept.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co..
Metropolitan Electric Co.
Ohio Electric Works.
Pacific Electric Co.
Perkins Elec Switch Mfg. Co.
Sawyer-Man Elec. Co.
Westinghouse El. & Mfg. Co.
Wormley & Co., Jas. C

Lightning Arresters.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Van Nuis, C. S.

Westinghouse El. & Mfg. Co.
Magnet Wire.
(See Insulated Wires.)

Mechanical Machinery,
Besly & Co., Chas. H.
Garvin Machine Co., The.
Hine & Robertson.
Stilwell-BierceSmith-Vaile

Mica,
- Commercial El. Supply Co.
Johns Mfg. Co., H. W.
Sthoonmaker, A. O.

Mining Apparatus, Elec.
General Electric Co.
Westinghouse El. & Mfg. Co.

Motors.
Ablm-Edwards E'ec Co.
American Engine Co.
Brush Electric Co.
Card Electric Co.

. Central Electric Co.
Colburn El. Mfg. Co.
Commercial El. Supply Co.
Diehl Mrg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec Corporation.
General Electric Co.
Hine&Co., L. A.
Interior Conduit & Ins. Co.
Jenney Elec Motor Co.
Kent Elec. Mfg. Co.
Metropolitan Electric Co.
Northern Electl. Mfg. Co.
Ohio Electric Works.
Roth BroB- &Co.
Ruprecht Electric Co.
Sioux City Brass Works.
Stanley Elec. Mfg. Co.
Storey Motor & Tool Co.
Triumph Electric Co.
Westinghouse El. & Mfg. Co.

Oil Filters.
Metropolitan Electrio Co.

Packing.
Besly & Co. Chas. H.
Garlock Packing Co.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
' Central Electric Co.
California Asphalt Co.
Commercial El. Supply Co.
Johns, H. W. Mfg. Co.
Standard Paint Co.

Phosphor Bronze.
Phosphor Bronze Sm. Co.Ltd.

Platinum.
Baker *fc Co.

Poles.
Brown, DeWitt, Cedar Co.
Hart, C. S.
Dindsley Bros.
McLean, A. J.

McNaughton Co., J. C
Northern Supply Co.
Tagatz, H. A.

Porcelain.
Central Electric Co.
Commercial El. Supply Co.
Empire China Works.
General Electric Co.
Imperial Poroelain Worki.
Locke, Fred. M.
McKeague, J. B.
Peru Elec. Mfg. Co.

Publishers, Electrical.
Electrician Publishing Co.

Pulleys.
Rockwood Mfg. Co., The.

Push Buttons.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Northwest Engineering Co.
Partrick & Carter Co.

Reels. Wire.
Minneapolis El. & Cons Co.

Reflectors.
Murray & Co., Jas. J.

Rheostats.
General Electric Co.
Iron Clad Rheostat Co.
Leonard, Ward, Elec. Co.
Westinghouse EL & Mfg. Co

Re-Winding.
Chicago Armature Co.
Osborn&Co., W. T.

Sal Ammoniac.
Klipstein & Co., A.

Second-Hand Machin*y.
Eiectri al Exchange. Tne.

Shade Holders.
Housatonic Co.

Speaking Tubes.
Central Electric Co.
Electric Appliance Co.
Partrick & Carter Co.

Speed Indicators.
Besly & Co., Chas. H.
Keystone El. Instrument Co.
Queen & Co.
Weston Electrical Inst. Co.
Whiifney Elec. Inst, Co.

Steam Heating.
Webster & Co.. Warren.

Storage Batteries.
American Battery Co.
Electric Storage Battery Co.
Roth Bros. & Co.
Wlllard Elec. & Battery Co.

Street Cars.
Brill Co., J. G.

Supporters, Inc. Lamp.
White Co., The O. C.

Tapes. Insulating.
American Electrical Works.
Brixey. W. R.
Central Electric Co.
Commercial EL Supply Co.
Electric Appliance Co.
Ind Rubber & Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Insulated Wire Co.
Okonite Co., The.
Simplex Electrical Co.
Standard Paint Co.
Washburn &. Moen Mfg. Co.

Telegraph Apparatus.
Electric Appliance Co.
Western Electric Co.

Telephones. Telephone
Material and Switch-
boards.
American El. Telephone Co.
Andrae, J- & Sons Co.
Central Electric Co.
Commercial El. Supply Co.
Conn. Tel. & EL Co., The.
DeVeau & Co.
Elwood Tel. & Switchbd. Co.
Farr Tel. & Const. Supply Co.
Goodyear Vulcanite Co.
International Elec. Co.
Kusel, D. A. Tel. Mfg. Co.
Metropolitan Electric Co.
Northwest Engineering Co.
Orne Elec. Cons. Co.
Standard Tel. & El. Co.
Viaduct Mfg. Co.
Western Electric Co.
Western Tel. Cons. Co.

Transformers.
Chicago Gen'l Fixture Co.
Central Electric Co.
Commercial El. Supply Co.
Diamond Electric Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Stanley Electric Mfg. Co.
Wagner Electric Mfg. Co.
Westinghouse El. & Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
General Electric Co.
Westinghouse El. & Mfg. Co.

Turbine Wheels.
Dayton Globe Iron Works Co.
Leffel & Co., Jas.
Smith. S. Morgan.
Stilwell-Bierce Smith-Vaile.

Universities.
Int. Corr. Schools.

Water Wheels.
Darton Globe Iron Work* Co
Leffel & Co., Jas.
Smith. S. Morgan.
S ilwell-Bierce Smith-Vaile.

Wire, Bare.
Besly & Co., Chas. H.
Brixey, W. R.
Commercial El. Supply Co.
Electrio Appliance Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Standard Underground C Co,
Washburn & Moen Mfg. Co.

Wire Joints.
American Elec. Fuse Co.
X Ray Outfits.
Central Electric Co.
Commercial EL Supply Co.
Edison Deo. &M Lamp Dept.
Knott, L. E., Apparatus Co.
Queen & Co.

For Alphabetical Index of Aclver-bl0en-»en-be See t^aere III.
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ENCLOSED ARC LAMPS
FOR

Constant Potential Circuits

Simple,

Durable,

Economical

BURN 100 TO 150 HOURS WITH ONE TRIMMING.

"iW^-'s*

Dielil Manufacturing Company, - Elizabethport, N. J.
SHOWROOMS: 561 Broadway, New York City. 128 Essex Street, Boston.

Tlxc H. !$• Oaixxj} Company's
Vitrified Clay Conduit

FOR UNDERGROUND TELEPHONE, TELEGRAPH OR
ELECTRIC LIGHT WIRES.

This Conduit is made of vitrified clay, standard size three inches internal diameter. We can
make any size or multiple of ducts desired. Laid with our patent Mandrel, a perfect alignment is

insured. We claim for Strength, Economy, Durability, Simplicity, Cheapness and Perfect Insulation,

it is the best.

Over 5,000,000 Feet in Use. Estimates or any information cheerfully given.

Tlxe* H. B.Camp Company, Auiltixiarx, Olxio.

ELECTRICAL
BARGAINS!

NOTE THIS:
Electrical Machinery of

all kinds bought, sold

and exchanged or sold

on consignment. Re-
member, WE ARE POST-
ED; and if vye haven't

a machine In stock, WE
KNOW WHERE TO GET
IT, THE ELECTRICAL EXCHANGE, 166-174 S, Clinton St,, Chicago, 111,
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THE IRON ARMORED CONDUIT SYSTEM
OF THI

IMEAA/ YORK,

IS THE ONLY STANDARD.

>

We Offer the Only Complete System of Electric Wiring.

Our New Standard Iron Armored Insulating Conduit
Is far superior to any ever placed upon the market, possessing advan-
tages in that it is extremely light, has a smaller outside diameter for a
given inside diameter, and moreover, has greatly increased insulating
properties. Like all other standards, this material will probably be im-
itated. However, the broad, fundamental patents covering the process
of manufacture prevent even a near approach to the features wherein
lie the strength and integrity of insulation possessed by our NEW
STANDARD IRON ARMORED INSULATING CONDUIT.

Catalogues, Samples and all in

ft formation upon application.

INTERIOR CONDOIT & INSOLATION GO.
GBIfBRAIv OFFICES AJVJO "WORKS:

527 West 34th St., New York, IM. V-
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THE ELECTRA
?J

•TRADE MARK- High Grade Nuernberg Carbons •TRADE M6RK'

FOR DIRECT CURRENT ARC LAMPS. FOR ALTERNATING CURRENT ARC LAMPS.
-SEND FOR L.A.TEST PRICE l_IST TO-

HUGO REISINGER, NO. 38 BEAVER STREET . NEW YO RK.
SOLE IMPORTER FOR THE

UNITED STATES AND CANADA.

ELECTRIC HEATERS availabl
mm?iiSum expense.

Portable Heater for residences and offices, size 23 inches long, ny; inches
high, 5 inches wide. Weight 30 pounds.

Highest Efficiency, Simplicity, Durability, Production Guaranteed.
Our Street Car Heaters lead all competitors.

Send for new illustrated circular.

Heating coils renewed like incandescent lamps. Constructed for any voltage. Work on direct
or alternating current. Consumes 6. 8 amperes on no volt current, i. 5 on 500 volt current.

THE GLOBE ELECTRIC HEATING CO.,
' 47 North 12th

Philadelphia. Pa.

&RM0RITE1
INTERIOR CONDUIT

iGUrVIIVIINQ'S PATENTS

Note how the Wood-Lining does not crack.

ARMORITE INTERIOR CONDUIT CO., •aSSSSfe-
ELECTRIC APPLIANCE CO., Chicago, General Western Agents.

DON'T READ
The WESTERN ELECTRICIAN unless you want

to be made fully aware of what is going on in the

electrical field.

The Monocyclic System
OF

ALTERNATING CURRENT GENERATION

AND DISTRIBUTION.

150 K. W. rionocyclic Generator.

INCANDESCENT LAMPS, ARC
LAMPS AND MOTORS,

Kit Oil THE SAME CIRCUITS.

The lamps operate as in a single-phase system,

the motors as in a multiphase system. There is

no unbalancing. The regulation is perfect. It

is an ideal system and the most economical for

Central Station operation.

The use of the Monocyclic System solves the

day load question.

I
WRITE FOR OUR

I PAMPHLETS.

GENERAL ELECTRIC COMPANY,
Main Office: SCHENECTADY, N. Y.

Sales Offices in all large Cities in the United States.

For Canada, address Canadian General Electric Co., Ltd., Toronto.
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PURITAN
Alternating Arc Lamp.

EASY TO TRIM.

Immediate Shipments Can Be Made.

It is Short and Ornamental.

BURNS 100 HOURS.

NOISE
WRITE FOR PARTICULARS.

Puritan Electric Co.,
152 Nassau Street,

NEW YORK, N. Y.

35 Federal Street,

BOSTON, MASS.
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NEW YORK, 120 Broadway.

BOSTON, Exchange Building.

CHICAGO, New York Life Building.

TACOMA, WASH., 102 S. 10th Street.

BUFFALO, Erie County Bank Bldg.

PHILADELPHIA, Girard Building.

ST. LOUIS, American Central Bldg.

CHARLOTTE, N. C, 36-38 College St.

SYRACUSE, N. Y, Bastable Building.

SAN FRANCISCO, Mills Building.

WASHINGTON, D. C, 1333 F. Street,

N. W.

Robinson St >*, - - Allegheny, rinsylvani;

OUTDOOR NIGHT WORK IS ITS SPECIAL FEATURE.
This is the ONE light that will answer your needs in sudden

emergencies, as it is

Always Ready, Self-Gontained,

Portable, Perfectly Safe,
And Unaffected by Wind or Weather.

Over 10,000 in Use. 800 to 4,000 Candle-Power from Oil.400 RAILROADS and over 300
CONTRACTORS find valuable as-

sistance from this light.

Mr. Edward Robinson, April SO, 18%.
44 and 46 Washington St., City.

Dear Sir:—It affords us much pleasure to state that we
have liad only the best satisfaction with the use of the "Wells
Light" on our works. trulv Yours.

T. I'. GALLIC; A.X & SON,
Contractors and House Movers, 51(i E. 17th St., New York.

THE WELLS LIGHT MFG. CO.
Edward Robinson, Sole Prop.,

41 Washington Street, NEW YORK.

FIVE
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

Electrician Publishing Co.,
Suite 510 Marquette Building,

CHICAGO. ILL.

ONE
DOLLAR
EACH.

HART INDICATING SWITCH
FOR ELECTRIC CAR HEATERS.

1 AMPERE, SINGLE POLE, 500 VOLT.

DIAMETER OF BASE, THREE INCHES. BREAKS CIRCUIT AT FOUR POINTS.

THE HART & HEGEMAN MFG. GO.
J

HARTFORD, CONN-
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EUGE2TE F. Phillips, Prest. F. N. Phillips, Treas. TV. H. Sawyer, Secy.

AMERICAN ELECTRICAL WORKS,
PROYIDESJCE, R. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

:Ne\v York Store, P. C. Ackermau, 10 Cortlaudt St.

Chicago Store, F. E. Donohoe, 241 Madison St.
Montreal Branch, Eugene F. Phillips' Electrical Works.

TMI ONl-Y

WATER WHEEL GOVERNOR
GOVERNS.

Waterville & Fairfield Railway & Light Co., )

Waterville, Me., Jan. 18, 1896. f

Lombard Water-Wheel Governor Co., Boston, Mass.
Gentlemen:—In regard to your Type C governor, which is regulating for us

our two Hercules Wheels, which give power to operate our Light Plant, Street
R. R. and Power Generator, we are frank to admit that the machine does its work
admirably. We have no hesitancy in recommending it to those in want of a
governor. (Signed)

I. C. Libby, President Waterville & Fairfield R. R. & L. Co.

LOMBARD WATER-WHEEL GOVERNOR CO,,
61 Hampshire St., BOSTON. MASS.

CHICAGO ARMATURE COMPANY,
14 and 16 North Canal Street, CHICAGO.

Armatures, Fields

and Transformers

Re-Wound . . .

Duplicate . . .

Armatures Made .

Expert Electrical

Testing . . , .

OUR SPECIALTY:
Commutators made and re-filled and
armature winding for any system.

Manufacturers of .

Constant Current .

Dynamos & Motors

From 1 to 30 . .

Horse-power. . . .

Write for our . . .

Special Discounts.

MDOUBLE GROOVE PONY INSULATOR
HIGH INSULATION.

The most perfect Glass Insulator made is the
Teat Insulator.

'The Teats on the lower rim of the petticoat
attract the water on the outer and inner surfaces
of the Insulator into drops. The water drops
from these points onto the cross arm, thereby
preventing the moisture from creeping to
the pin."

HEMINGRAY GLASS CO.,
Covington,

Patented. FACTORIES, MUNCIE, IND.
Ky.

1)YNAM0=

ELECTRIC

MACHINE

DESIGN

TAUGHT

BY MAIL.
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Electrical Power and Lighting Scholar-

h,.„?jL?l"Z ''f ^
courses in Steam Engineering: Civil Engineering in all its

01 anch.es, Book- Keeping and Business Fonns and the English Branches.

„„i ,

Menl
.

i ';" the subject in which you are interested and send for our Free Cir-cular which contains mil particulars. Address

THE INTERNATIONAL CORRESPONDENCE SCHOOLS.

Box 1002. SCRANTON. PA.

HARD RUBBER GOODS
R"oi- Electrical Purposes.

Telephone Receivers,
Battery Cells,
Switch Handles,
Sheet, Rod and Tubing.

fcsllraates for special work. Write for prices.

The Goodyear YnlcaniteCo.,
353 BROADWAY, NEW YORK.
FACTORY : Morrisville, Fa.

M. DITTEXHOEFEK, Gen'l Mgr.
GEO. PELLINGOER, Mgr. Elect. Dept.

TRANSFORMERS.
SCHEEFFER'S
WATTMETERS.

DIAMOND ELECTRIC CO.,
Manufacturers,

PEORIA, ILLS., U. S. A.

SCHEEFFER'S
NEW TRANSFORMER.

WATT-METERS.
Peru ELttiRicMiG.Co.';

-i~ Peru, hu. -- -[HERCULESBATTER!e^i
|A_ Clede BA1TER|ES«p

] P0R.CE1AIN INSU[AT10N 01 all Kinds f Kj
We Solicit the maKlns ot

SpecAl Designs or- Porcelain.

EVERYTHING IN WIRE,
BARE AND INSULATED.

ALSO MANUFACTURERS OF THE "CHICAGO" RAIL BOND.

WASHBURN * MOEN MFC. CO.,
NA^ORCEST-i Vli

BRANCH OFFICES AND WAREHOUSES: New York, Chicago. San Francisco, Houston. Philadelphia.

Pittsburg, Scranton.

WEATHERPROOF WIRE.
AGENCIES:

Western Electric Co., New York.

Electric Appliance Co,, Chicago,

Pettingell Andrews Co., Boston,

Electrical Engineering Co,, Minneapolis,

St. Louis Electrical Supply Co., St, Louis,

The Bradford Belting Co., Cincinnati.

Phillips Insulated Wire Co,
Office and Factory: PAWTUCKET, R. I.
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FOR SALE.
Electric Lighting Plant

In a good Illinois town of about
3,000 people. Enquire

A. M. SEARLES,
1202

c
F^E

G
R
o
BLDG

FOR SALE CHEAP.
Four Electrical Generators in First-

class Condition.
Constant potential, 150 K. W., Type A 23-1

Volts, 500; amperes, 300. Detroit Electrical

Works' Standard. Apply to

R. L. G1NSBURG & SONS,
DETROIT, .... MICH.

FOR SALE.
One 1,0(10 light incandescent dynamo and one

100 light incandescent. Both direct current, com-

pound wound.

I A. HINE & CO.,
234 E. Lake Street,

CHICACO.

SNAPS for SALE.
One 20-light 1,200 c. p. Thomson-Houston arc

dynamo, $170; twol5k.w. Edison dynamos with
instruments, each, $235; the machines are in ab-
solutely first-class order; one 1,000-light National
alternating armature (smooth "body, first-class
order), $30; one 5 h. p. motor, new, $100; one 50-

lignt dynamo, new, $ioo;-one 3 h. p. motor, new,
$75; one 30-liglit dynamo, new, $75. TheC. & B.
Electric Co., St. Paul, Minn.

WANTED.
To lease for term of years an electric light

plant in good, live town of from 2,000 to 4,000
inhabitants. Give full description of plant,
financial condition and capital invested. Address
"LEASE," care Western Electrician, 510
Marquette Bldg., Chicago.

ARMATURES TO REWIND.
Winders direct from T.-H. and Westinghouse
shops. Work guaranteed. Ten years' experience.
Light plants installed complete. Send for prices.

HODGE, WALSH & LORING,
531 Delaware. Kansas City, mo,

WANTED.
An electrical and steam engineer having many

years practical experience desires position, pre-
ferably in small town. Is responsible aDd can
furnish the very best of references. Address
••ENGINEER," care Western Electrician,
510 Marquette Building.

Agents Wanted.

A few good live agents

to take subscriptions for

the WESTER1V ELEC-
TRICIAN and handle our

book publications. Liberal

commissions paid.

Address, stating expe-

rience and references,

Electrician Publishing Co.,

5 I O MARQUETTE BLDC,

CHICACO.

WE UNDERSELL ALL!
Bicycle Electric Lights S3.00
Necktie Electric Lights 1.50
Edison Electric Motors 1.00
Battery Fan Motors 6.00
£S Medical Batteries 3.95
Induction Coils 1.75
Electric Bells finest, ,25
Dry Batteries Best, ,25

Discount to Dealers.

Our Bicycle Electric Light
is the uest thing that ever
happened. Catalogue free.

OHIO ELECTRIC WORKS, Cleveland. Ohio,

BELLS
PUSH BUTTONS.
Exclusive Features.

Send for New Catalogue.

Huebei & Manger,
MANUFACTURERS.

Style F. 290 GrahamSt., Brooklyn, N.Y.

Anchor or Toggle Bolt.

Electrical and Small Woodwork a Specialty-
Send for catalogue,

C. H. LEVER MFG. CO., CHICAGO.

Arnold Electric PowerStation Co.,

Suite 1540 Marquette Bldg., Chicago-

Engineers and Contractors for

Electric Power Stations.

Sole owners of patents controlling the "ARNOLD
SYSTEM" of power station construction.

Reduction in first cost, economy and greater
reliability in operation. Write for information.

Incandescent Lamp Supporters

Instant placement and fixture of lamp in any
desired position, with no attention to fastenings.

Adapted to every requirement from library to

workshop. Send for catalogue C.

THE 0. C. WHITE CO., WORCESTER, MASS.

rCBsfc Keystone Electrical

Instrument Co.,
9th St. & Montgomery Ave.,

PHILADELPHIA.
Switchboard Instruments

For Central Stations and
Isolated Plants.

New York. 36 Dey St. Chi-
cago, 1233 Mouadnoek Bklg.

Stilwell's Patent s™ Water Purifier.
Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

Tie Stilwell-Bierce & SautMafle Co.,

DAYTON, OHIO.
Itisilnn Iron & Locomotive Works, San Francisco. Cal.. Pacific Coast Agent.

NORTHERN SUPPLY CO.,
CEDAR POLES and RAILWAY TIES.

Office: Oid Colony Bldg., CHICAGO, ILL. Yards: Peshtigo, Wis., Fisher& Nathan, Mich.

Write for

Prices on LIVE CEDAR POLES %
•TO

usS. Hart,

OC0NT0, WIS.

Map of the United States.
A large handsome Map of the United

States, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S. Eustis, Gen'l Pass. Agent, C, B.

& Q. R. R., Chicago, 111.

INTERNATIONAL ELECTRIC CO.,
76 Beekman Street,

New York.
Ruhmkorff

Induction Coils,

Telephone Coils, Experi-

mental Work, Small Ma-
chinery, Binding Posts.

CEDAR
Lindsley Bros.,

MENOMINEE. MICH.,

WHOLESALE PRODUCERS. POLES
FOR PRICES

CEDAR POSTS, POLES AND PILING
Write H. A. TAGATZ, Beaver, Wisconsin.

WHOLESALE PRODUCER OF ALL KINDS OF CEDAR PRODUCTS.

TROLLEY TIES and POLES
J. C. McNaughton Co., 303 Bourse Bldg., ia, Pa.

, MICH., for prices on WHITE CEDAR POLES.

We .iiave just issued a NEW cata-
logue of electrical books contain ing/100

Jiages, listing; every work on electric-
ty, A copy will be cheerfully mailed
on receipt of a two-cent stamp.
ELECTRICIAN PUBLISHING CO.,

610 Marquette Bldg., Chicago.

COLOR/IMPS
/ conrtMH

WT HaUavm Oj» KANSAS CITY, MO.

. I . USDOril & UO., RE-WINDING and REPAIRING.

The
Oldest
House in
the
West.

WRITE FOR PRICES
AND

CATALOGUE.

GIVE US A TRIAL,

W.T. Osbom&Go.,
705 Delaware St..

KANSAS CITY. • M0.
M. 1>. 8, T.-H. ARC AKJIATIRK.
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Victor Turbine Water Wheei.
Cylinder or Register Gate— Close Regulation and High Efficiency

-.at Full and Partial Gate-
The attention of ELECTRIC COMPANIES- is called to this CELKBRATEH WATERWHEEL as particularly adapted to their use, on account of its remarkably steady uioiion,

liiiih speed and great efficiency and large capacity for its diameter, being double
the power of most wheels ot the same diameter. It is used by a number of the leading electric com-
Eanies with great satisfaction. In the economical use ot water it is without an equal, prodrong the
ighest per cent of'useiul effect guaranteed.

SEND FOR CATALOGUE AND PARTICULARS.
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 38 feet head. Arranged with 12-inch Worrell Friction Coupling at one end to

disconnect pulley.
We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts,

and where the situation admits of their use we recommend them.

THE STILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works, San Francisco. Cal,, Pacific Coast Agents.

IVI. Durabli ittery Cells 'reduced.
H

ED CO 2.
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Manufactured by The Butler Hard Rubber Co. 33 Mercer St., N. Y.

THE BEST BOOK
On dynamo electric machines is S. P. Thompsons'
"Dynamo Electric Machinery." Contains 1,000

pages, profusely illustrated.

THE STANDARD WORK.

ELECTRICIAN PUBLISHING COMPANY, - Suite 510 Marq^etteTdg^nTcAGO

5 '50 '

i^ta? warn,

The Standard Open Circuit Batteries

of the World.

SEND FOK CIRCULAR AND PBICE3.

THE LECLANCHE BATTERY CO.,

111 to 117 East 131st St., N. Y.

THE S. K. C. SYSTEM.
A COMPLETE SYSTEM FOR

Long Distance Transmission,
General Station Distribution,

ill and Factory Equipment.
Generators will be wound and guaranteed for an E. M. F. as high as

10,000 VOLTS-
CORRESPONDENCE SOLICITED.

STANLEY ELECTRIC MANUFACTURING COMPANY,
Pittsfield, Mas:

THE ROYAL ELECTRIC CO., Montreal, Canada, are

sole licensees for the manufacture and sale of the S. K. C.

System in Canada. .......

KJ,

BRANCHES OFFICES:
igjo, 30S Dearborn St.
Joston, Equitable Building.

New "Voi-I*, 3S Cortlandt St.
San Francisco, 106 Marki

Anderson, S- C
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THE OVERSHINER

Switchboard! Telephone.
A. S-witcliboarcl
IMaert Does JVot
Infritige •

At last we have perfected a switchboard
that is perfect—100 drops, occupies 15 inches
square, all hard rubber front. Each drop
is a switchboard in itself. Can be removed
and replaced without disturbing any other
drop or any of its connections without un-
soldering or soldering a single wire. The
line wire is not even disturbed Every drop,
drop coil, ringing connection, drop restorer
is all in one encased in a hard rubber shell.
The act of answering call mechanically re-
stores drop at same time. The act of mak-
ing connection rings party up called for.
Operator cannot get mixed up. A drop
down is positive evidence that call has not
been answered. Any operator can take
outandreplace drop and allits connections
In 20 seconds and it is ready for use. Round
plugs and spring contacts make perfect
connections. The cut shows board com-
plete with one drop and all its connections
taken out. With this outfit it is an impos-
sibility to answer a call without restoring
drop. An impossibility to place plug in
number called for without ringing same up.
Only two movements to answer call, restore
drop and ring up party called for. No ring-
ing back in operator's or subscriber's ear.
Don't fail to inquire further into the merits
of this board before buying.

METALLIC OR RETURN WIRE SYSTEM.

We make telephones, too. Not "things,"
but telephones that will give service. Guar-
anteed first class in every particular. Our
transmitter is "right." Automatic ringing
attachment. No push button, or pushing
in on crank. Complete, oak or walnut-
single or double cell—$12 each. Cash to
accompany order. Your money back if

not satisfa' tory in every respect. Bridgin
bells furnished, $3 extra.

Elwood Telephone

& Switchboard Co.,
EI.WOOD, IjVD.

REFERENCES:—First National Bank and
Citizens' Exchange Bank. Elwood, Ind.

THE STANDARD TELEPHONE
AND ELECTRIC CO.,

MADI im, \a/i;
P. L. Spooner, President.
H. C. Dodge, General Superintendent.

E. W. Batchelder, Secretary.
H. A. Taylor, Treasurer.

Manufacturers of reliable, time tried and tested Telephone

Apparatus. Irrespective of price the best. Trial prores it.

We have received thousands of unsolicited testimonials

and have equipped over 150 dividend-paying exchanges.

A TIMELY HINT: Buy Telephones and Appli-

ances from manufacturers whose guarantee of protection

is a practical certification that your interests will be ably

taken care of. "A Word to the Wise," etc.

Up-to-date instruments furnished to meet all require-

ments of service.

Standard Telephones and Switchboards are leaders. Why? Because

efficiency of operation, best materials, finest workmanship and careful

attention to details recommend their adoption by experts. Correspondence

solicited.

VIADUCT MFG. COMPANY
Is the oldest concern
of the kind in this
country, with one ex-
ception, manufactur-
ing-

Magneto Beds,

Telephones,

District Telegraph

Messenger Boxes

and other appliances..

It has had 18 years'
experience; 5 years as
licensed manufacturer
of the American Bell
Telephone Company.
It has made more
Magneto Bells -*than all

the other manufactur-
ers in the country'. Its

standard work is

known by all experi-
enced telephone men.
The works are "lo-

cated at the Relay
Station, Baltimore &
Ohio Railroad, and run
by water power.

It manufactures all of its own woodwork, as
well as brass, iron, steel and everything connected
with its output.

Send for new catalogue and mention this paper.

VIADUCT MFG. CO.,

2 S. HOWARD,
Baltimore, IN/ld.

NEW EDITION.X -RAYS
FOR EVERYBODY.

Idward "revei-fc.

Just off the Press. 93 Pages. 47 Illustrations.

Fully describes in plain terms how to perform experiments with the X-Ray Outfit.

Tells what electrical apparatus is needed and how to manipulate it. Illustrations show
clearly how to connect up the Crookes Tube, the Ruhmkorff Coil, and how to run
them, either by batteries or electric light currents. How to make an X-Ray Outfit

very cheaply, including a Fluoroscope.-
"Write us at once, enclosing 25 Cents in stamps, postal note, express money or-

der, and get one of these valuable books.

ELECTRICIAN PUBLISHING CO..
5IO Marquette Bldg.,CHICAGO.

THE TELEPHONE HAND-BOOK
BY HERBERT LAWS WEBB.

Member of the American Institute of Electrical Engineers, and of the Institution of Electrical Engineers, London. Author of "A Practical Guide to the Testing of
Insulated Wires and Cables." Joint Author of 'Electricity in Daily Life."

1<U€> F»«ages, 138 lllustrs >W Size, ;e $I.OO.
demand

with

itions, Cloth, Hand-B
EXTRACT FROM PREFACE.

"This little book has no pretension to be considered a complete treatise on telephony as it exists in America. The time for such a work is not yet come. But It is felt that there is a den

for a practical book on telephone working and management, and the TELEPHONE HAND BOOK Is an attempt at meeting that demand. With the exception of a few chapters dealing

certain forms of transmitters and receivers used in Europe, which are given for the information of those who may wish to engage in the manufacture of telephones, the book is based entirely on
standard American practice; and most of the material, apparatus and methods described are peculiar to or have originated in this country."

No pains have been spared to make it the best book of Us kind. It is right up to date, intensely practical, and so plain and clear in its language that anyone can understand and learn from it

everything regarding telephone work and management. It conforms in size and style to our other Hand-Books which have been so favorably received by the entire electrical fraternity.

-CONTENTS.-
CHAPTER 1. The Invention of the Telephone.

Sound Waves. Articulate Speech.
Electric Telephony. The Bell Telephone.
The Microphone.

'

Current Induction,
duction.

The Induction Coil: Its Use in the Tele-
phone Transmitter.

The Complete Telephone Circuit,
Magnet Telephones.
The Bell Telephone Receiver.
Other forms of Magnet Telephones.
The Gower, Ader and D'Arsonval Receiv-

ers, Mercadier's Bi-Telephone.
The Siemens, Kotyra, Neumayer

Bottcher Receivers.

Electromagnetic ln-

and

CHAPTER 13.

14.

16.

Carbon Transmitters.
The Blake Transmitter.
The Long Distance Transmitter.
The Solid-back Transmitter.

17. The Berliner Transmitter.
18. TheCuttriss Transmitter.
19. Various European Transmitters.
20. The Efficiency of Carbon Transmitters.
21. Batteries for Telephone Work.
22. Open Circuit Batteries.
23. Closed Circuit Batteries.
24. The Practical Management of Batteries.
25. Magneto Bell.

26. Automatic Switches.
27. Telephone Line Construction.

CHAPTER 28. Metallic Circuit,
29. Underground Wires.
SO. Lightning Arresters.
31. Inside "Wiring.
32. Installation of Telephone Instruments.
33. Inspection and Maintenance.
34. The Condenser; Its Use in Telephony.
35. Electromagnetic Retardation.

Exchange Working.36.
87. Small Exchanges.

Party Lines: The Bridging Bell.38.
39. Long Distance Telephony.
40.

41. Simultaneous Telegraphy and Telephony
Appendix.

published and ror sale by ELECTRICIAN PUBLISHING CO.; Suite BIO Marquette Building, CHICAGO.
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Fairr Telephone and Construction Supply Ca..
y 342 Dearboru St., CHICAGO.! > ,'T^J^JP' N

Net Prices to Seller*; ^ <y
^- ""'•. X^^jwiiijP*^ _1Bl 1.

!

We Manufacture

^TELEPHONES.
Complete Exchanges Installed.

Northwest Engineering Co.,
ST. PAUL, MINN.

*A NOVEL
TELEPHONE

SYSTEM/
Don't believe you've seen it. Before

buying write us—it'll pay.

Orne Electric Construction Co.,

9th Floor Owings Building, CHICAGO.

GUARANTEE: To give entire satisfaction.

T
ELEPHONE
Send for our prices before you

place your orders. SDEVEAU&CO.,
32 AND 34 FRANKFORT ST., NEW YORK.

Telephone Men!
Read Webb's "Telephone Hand-

Book." Price, $1.00. . . .

Electrician Publishing Company,
Suite 510 .11 arq net ic Bldg., Chicago.

..F-OR..

TELEPHONES
..GO TO THE..

VIADUCT CO., Baltimore.

The American Electric

Telephone Co.,

KOKOMO, IND., U. S. A.,

The Largest Manufacturers
OF

Telephones #
Switchboards

1ST THE UNITED STATES.

ALL GOODS STRICTLY HIGH GRADE.

325 exchanges, aggregating 60.000 telephones, in

use. Three years service. Write for our 1897

catalogue showing new types and prices.

The American Electric Telephone Co., K,"SK

SATISFACTION GUARANTEED.
Send us references and order samples of our telephones,

which can be returned if not perfectly satisfactory. We
are the only manufacturers in the world who make
small switchboards which are complete in every respect.

It will pay you to investigate our small switchboards

and our big ones too.

Write for Catalogue.

THED.A.KUSEL TELEPHONE MFG. CO.,
1105 PISTE ST.. ST. EOTJXS, MO.

NEW EDITION,
CROSBY & BELL'S Electric Railway,

JUST OUT. PRICE $3.50. SEND FOR IT.

ELECTRICIAN PUBLISHING CO., J* 510 Marquette Building, CHICAGO.

OPIAWJT11

P(P
UFACTORY.

i»-iSSGrw<c St
-- &CT0rt G

iSPir

•SggBSa"***

w ffmBB

WESTERN TELEPHONE

-•^CONSTRUCTION CO.,
250 S. Clinton Street, CHICAGO,

. . LARGEST MANUFACTURERS OF . .

Telephones and Appliances,
EXCLUSIVELY, IN THE UNITED STATES.

TELEPHONES TRANSMITTERS, RECEIVERS.

The NEw'-YoRK^;NEw;HAVENiAND"HARTFORD Railroad. Company.

•Mew Haven, Ct., Oct. 16, 1896>

WE FURNISH EVERYTHING

IN THIS LINE.

OUR SELF-CONTAINED GRAVITY SWITCH.

The conn. Telephone & Eleotrlc Co rr

Herlden, ct.
Bear slre:-

Fegaxdlng the #3 telephones which we have In

which we bought of you, am glad to eay they axe giving the beet of

'satisfaction. When the neoeealty arises, jte-jihall oertalnly Increase

lthe_number.r

lVours_truly,;

This switch is, withont question, the most simple ofany yet

devised. It is complete in itself and requires bnt two small

screws to hold it in place. It will be fonnd very convenient

use, and for replacing unsatisfactory switches of other 11 akes.

SEND FOR NEWCATALOCUE JUST ISSUED.

The Connecticut Telephone &Electric Co.,

IV! I :im, CONN.
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INFORMATION, GAUTIONiNOTIGE.
The courts of last resort in patent causes have repeatedly and recently sustained BRUSH PAT-

ENTS FOR STORAGE BATTERIES, Nos. 266,090 and 337,299, dated October 17, 18S2, and

March 2, 1886, covering broadly every practical type of storage battery plate, including not only pasted

plates, but also the so-called Plante plates, in the words of Judge Shipman (52dFed. 130): "A sec-
ondary battery plate ribbed, honeycombed, studded or equivalently prepared ....
in which the Plante process of electrical disintegration or some kindred process
of forming was used."

Iu the interest of the development of the storage battery business these fundamental or basic patents

have been acquired at great expense by The Electric Storage Battery Company, and users,

vendors and makers of storage batteries and storage battery plates are cautioned against their infringement.

To guard users, vendors and purchasers against inadvertent and unadvised infringement, notice is

hereby given that the types of batteries and plates advertised by the following:

The Electro-Chemical Storage Battery Company, The Haschke Storage Battery Company,
The Willard Electric & Battery Company, Woodward Electrical Company,
The Ohio Storage Battery Company, Devere Electric Company,
Sforwalk Electric & Battery Company. D. J. Hauss,
The Warwick Electric Manufacturing Company, Eclipse Electric Company,
Electric Xovelty Works, The American Battery Company,
3Iomence Electric Ball Storage Battery Company, Samuels Dynamic Accumulator Company,
Silvey Storage Battery Company (Dayton Mfg. Co.), National Electric Car Lighting Company,
New York Accumulator & Electric Co.,

ire considered flagrant infringements; and further, that vendors, purchasers and users thereof will be pros-

ecuted by injunction and otherwise according to law.

THE ELECTRIC STORAGE BATTERY CO.,
Drexel Building, PHILADL
tKOAIHVAY, X'EW YORK. 1543 MARO.IETTE It! I III i \(.. CHICACiO, ]

332 MARKET ST., SAX FRANCISCO. CAlu 03 STATE ST., BOSTON, MASS.Rmnph (lffiPPI I

«> BUOABWAY, XEW IORK. 1»43 MAR^IETTE Bi:iLDI.V«. CHICAtO, ILL. 315 X. CALVERT ST., BALTIMORE, MD.

MOONLIGHT SCHEDULE
FOR 1897,

NONA/ READY
Send l O cents for a copy. Liberal discount

if large quantities are ordered.

ELECTRICIAN PUBLISHING CO,
SUITE 510 MARQUETTE BUILDING, CHICAGO.
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We wish to notify the public that the claims and statements made by The Electric
Storage Battery Co., of Philadelphia, that our plate infringes their patents, are utterly
false, and cannot be substantiated. ..

The "American" plate is made from a solid sheet of rolled lead one-half inch thick,
grooved on both sides as shown in cut. These grooves are 1-16 inch wide, and the projecting
ribs are 1-16 inch thick. This is a style of plate which Brush, in Patent No. 266,090, partially
described in claim No. 12, and which was afterward disclaimed by the patentee for want of

patentable novelty.
The "active material" or peroxide of lead is formed electro-chemically

by immersing the plate in a strongly oxidizing solution, which attacks the
surface of the plate and completely fills the grooves with strongly
adherent peroxide of lead.

No red lead, paste or other material is applied to the
plate. We therefore do not infringe their patent No. 337,299.

The "Chloride" plate of the Electric Storage Battery Co.
is about one-fourth inch thick and has for its active material
pellets of peroxide of lead formed from chloride of zinc and lead.
These pellets are about three-fourths inch in diameter, and form
about one-half the surface of the plate. In the manufacture of the

latter, the pellets are arranged in a mould and a lead antimony alloy is poured around their
edges.

While a plate constructed on this plan would show considerable capacity per pound weight
of cell, it has no durability, as shown by the fact that the pellets disintegrate, the hard grid
breaks, and the plate becomes useless after less than a year's service. After trying the "Chlor-
ide" cells for a year, the

PULLMAN'S PALACE CAR COMPANY
Could not be coerced into buying anymore worthless material, and notwithstanding threat-

ened injunction suits, has just placed an order with vis amounting to several thousands of
dollars. They could not be frightened by empty threats.

Here are the names of a few of our customers, most ofwhom have tried "Chloride" cells:

PULLMAN'S PALACE CAR CO. CHICAGO & NORTHWESTERN R. R.

C. B. & Q. R. R. PENNSYLVANIA R. R. CHICAGO TELEPHONE CO.
CHICAGO & NORTHERN PACIFIC R. R. METROPOLITAN ELEVATED.

WESTERN UNION TELEGRAPH CO. CENT. UNION TELEPHONE CO.

The "American" plate, as described above, has been on the market since Nov. 1st, 1895.

Cells constructed with these plates are in service all over the country and arc giving entire

satisfaction. Kot a single complaint has been received.

The AMERICAN BATTERY CO. will furnish, FREE OF CHARGE, any renewals or repairs required for

AftY "American" Cells sold since Nov. 1st, 1895, where such are necessary because of deterioration of plates

in service. This offer will hold good until Feb. 1st, 1S97.

The Electric Slo'ng» Battery Compmy pJ/\RE n»t make a similar offer.

In a short time we shall be prepared to construct and install central station batteries of the largest sizes, which will

fully meet all requirements. Central Station Managers and intending purchasers of storage cells in general are requested to

communicate with us before closing contracts elsewhere.

ESTABLISHED 1889.

Highest Award, World's Fair,

Chicago, 1893.

AMERICAN BATTERY CO
42 W. QUINCY ST., CHICAGO, ILL.

ABSOLUTE PROTECTION GUARANTEED TO PURCHASERS.
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AMERICAN-BALL

ENGINES.

Multipolar Dynamos and Motors.

AMERICAN ENGINE CO.

Bound Brook, N. J.

P>ROTEC-r YOUR
Telephone, Telegraph and Fire- Alarm Instruments.

Send for our elaborate 1S97 Catalogue, mailed free to anv address.

AMERICAN ELECTRIC FUSE C0;,^2y££K3k

Jewell Belting Co.,

TANKERS OF

f& OAK BELTING LEATHER,
Manufacturers of. .

High Grade Oak Belting,

HARTFORD, CONN.

IMPORTANT OFFER
TO SUPPLY DEALERS AND CENTRAL STATIONS.

To enable dealers to test the value of electric heating

goods as money makers we have made up an assort-

ment of good sellers and WIVE FREE with the assort-

ment a THREE-FOOT OAK SHOWCASE in which to

display the goods. Write for full particulars.

American Electric Heating Corporate,
NEW YORK,

Havemeyer Building.

BOSTON,

Sears Building.

CHICAGO,

Monadnock Building.

Detroit Electric Heating Co.,

CAR HEATER NO. I, COVER REMOVED.

JIA\I FAOT1REKS OK

All kinds of

ELECTRICAL

HEATING DEVICES.

COACH HEATER AND HOUSE RADIATOR.

The "Multitubular" Heaters for Mo-
tor Cars, Cabins, Staterooms, Show
Windows, Portable Stoves, etc.

Cooking Apparatus, Laundry Irons,

Water Heaters, Ovens and Evapora-
tors. . . . .

Detroit Electric Heating Co.,
132 Shelby Street.

DETROIT. MICH.

An Efficient Device

Measuring and Reeling Wire

Minneapolis

Electric & Cons. Co.,

13 South 4th Street,

MINNEAPOLIS, - - MINN.

Send

for

Circulars.

STEEL MOTORS
»"' DYNAMOS
I-2 to I0H. P. E

HIGH GRADE and

ICiENCY.
LOW
SPEED.

Agents Wanted.

Write for Terms.

RDPRECHT

ELECTRIC

COMPANY,

Cleveland, Ohio.

MAd£ - bv The- Rockwood- Manufacturing- Co- N^l
J.M.M. wy. fcPEWNV.SY.,

|n5janapolis, Indiana,". S- A.

PARTRICK^ iloK •

CARTER CO. PHILADELPHIA'ST ANNUNCIATORS
ELECTRIC BURGLAR &FIRE ALARM'S-
SUPPLIES SIGNAL GONGS-BELLS etc
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Directory of Principal Electrical and Mechanical Engineers.

Foree Bain,
Electrical and

Consulting, Mechanical Engineer.
Designing,
Supervising, Plans, Specifications and
Constructing, General Engineering.
Testing. Expert in Patent Causes.

Suit. 1657. 1658 and 1650
Slonadnoek Bids.. CHICAGO.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,

Consultations, Reports, Estimates, Plans
Specifications, Superintendence, Tests, Pur
chasing. Designs oi Central Stations a Spe-
cialty. Turner Building, St. Louis.

A. L. McRae,
Consulting Electrical' Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, 'Tests:

300 Oriel Bids., ST. LOUIS, HO.

Charles A. Pratt,

Consulting Electrical Engineer.

Power transmission and subdivision for
factories. Electric coal mining plants. .^^
I>esigns for special machinery.
Plans, specifications, tests, supervision.

1483-84 Monadnock Bldg., Chicago.

A. M. Patitz, m. a. s. m.e.,

Consulting Mechanical and
Electrical Engineer.

Consultations, Examinations. Reports, Plans,
Specifications. Estimates, Superintendence
and Purchasing. Heating and Ventilating
Plants, Power." Electric Light and lioiler

Plants. Room 1101 Pabst Bldg.. Milwaukee. Wis.

ht Schedule
FOR 1897

IS NOW READY.

'rice IO cents.
ELECTRICIAN PUBLISHING CO., 510 Marquette Bldg.. Chicago.

THE>

MOTORMAN'S GUIDE,
A PRACTICAL TREATISE—o:v

—

Street Railway Motors;
OR

How to Become a Practical Motorman.
By J. W. CAYETTY.

Price, = = = = = = $1.00
CONTENTS.

1. Introduction. 2. Car wiring. 3. How to locate trouble in your car while
on the road. 4. How to cut out- a motor. 5. Information on "K" controllers.
6. How to locate trouble in a reversing switch and how to overcome it. 7. How
to reverse a car in order to obtain best effects. 8. Points about motors that should
be looked after closely. 9. Short circuits. What a short circuit means and how
to locate it. 10. Information on incandescent light circuits. 11. Electric motor
force, or how armature rotation is obtained. 12. How to increase the speed of a
motor by changing two connections. 13. General information on Westinghouse
motors. 14. Westinghouse fuse block. 15. Westinghouse lightning arresters.
16. Westinghouse lamp circuit. 17. Information on open circuits and sparking
brushes. 18. Some questions you may be called upon to answer. 19. Points of
interest to all. 20. Conclusion. 21. Diagram of car.

EXTRACT FROM INTRODUCTION.
"Recognizing the fact that not one motorman in twenty thoroughly under-

stands his motors, I feel that I am giving them great value for their money, and
at the same time furnishing them with the means of holding a position on any
line they may be employed on. While serving as foreman in different car
houses, the author has been able to gain a great many pointers that will come up on
the examination of motormen and conductors, and having possessed these, together
with my knowledge of electricity, I feel perfectly safe in stating that they can-
not ask you any question that I have not honestly and correctly answered in this
little book. If you wish to learn the value of this book, go to your electrician, or
man in charge of your motors, and ask him for information, and then, and not
until then, will you learn the true value of this book. It has always been under-
stood by all electricians or foremen of car houses, that no information of any
importance be given to any one outside of their class, and consequently most men
running cars to-day are ignorant of their motors."

Send for Oopy.

ELECTRICIAN PUBLISHING CO.,
510 MARQUETTE BLDG., CHICAGO.

Ike
Brady Mast Arms.

T.H.Brady, New Britain,, Conn., U. S. A.,

Manufacturer of Mast Arms.Pole and
Swinging Hoods, House Brackets and
other Specialties for Construction
Work— Catalogues and Prices fur-
nished on application.

EVERYDAY EXCURSIONS
To all parts of the world can be arrang-
ed for any day in the year, for one or
more persons, upon application to any
principal ticket agent of the Chicago,
Milwaukee & St. Paul Railway. Itiner-
aries carefully prepared for excursions
to California, Mexico, China, Japan,
and to any part of Europe. Estimates
furnished, including all expenses.
Tickets furnished for the complete
journey. It is not necessary to wait for
any so-called "Personally^ Conducted
Excursions." In these days of progress-
ive enlightenment, with the English
language spoken in every land under the
sun, one does not need to depend upon
the services of guides for sight-seeing,
but can go it alone or in small family
parties, with great comfort and security
and at one's own convenience. Write to

C. N. Souther, City Ticket Agent, 95
Adams St., Chicago.

FUSE WIRE) °^"«*
f

Carrying
AND LINKS Y Capacity

FOR ALL SYSTEMS. J
Ab8°Km .

CHICAGO FUSE WIRE & MFG. CO.,

153 Lake St., Chicago.

ELECTRICAL BOOKS,
All Kinds.

ELECTRICIAN PUBLISHING COMPANY.
Suite 510 Marquette, CHICAGO.

Preserve Your Copies

Western Electrician,
OF THE

BINDERS $1.00 EACH.
ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Building, • • CHICAGO.

IF

you are anxious to

secure the latest

electrical books, YOU
should write to the

ElectricianPublishing

Co., Chicago. You CAN'T
procure too many

reliable, readable

books to READ.

Westinghouse Electric and Manufacturing Company,
ittsburg, F*i

MANUFACTURERS OF

Standard Systems for Electric Light and Power Distribution in Cities, Factories, Mills and Mines.

The Tesla Polyphase Alternating System of Electrical Transmission hy which
Power, Incandescent and Arc Lighting may be operated from the same circuits.

The Westinghouse Electric Railway System, which is the most Durable, Economical and Efficient on the Market.

NEW YORK, 120 Broadwav.
BOSTON, Exchange Building.
BUFFALO, N. Y., No. 8 Erie Co. Bank Bldg.
CHARLOTTE, N. C, 36-38 College St.

CHICAGO, New York Life Building.
PHILADELPHIA, Girard Building.
PITTSBURG, Westinghouse Building.
ST. LOUIS, American Central Bldg.

SAN FRANCISCO. Hills Building.
SYRACUSE, N. Y., Bastable Building.
TACOnA, WASH.. 102 S. 10th Street.

For Canada address Ahearn & Super, Ottawa. Ont.

weslinghouse E.ec. Co., Lfd.
1 1| VSfr&gZfS&IIsS*
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PROGRESS THE ORDER OF THE AGE.
The New American Leads.

Beceot improvements made in the New American Turbine have increased the power as per their
diameter, and produced greater efficiency from whole to half water than any other turbine, as
evidenctd by the following, copied from certified tests msde at Holyoke, Mass., on the dates named,
and signed by A. F. Sickman, engineer in charge of experiments, and E. S. Waters, hydraulic
engineer.

The originals of these certificates and testa of other sized wheels can be seen at our office.

Test of a 45-inch Wheel-July 9, 1894.

Yi

Rev.per Cu. Ft
perSec

16.06

16.42

16.78
17.03
16.88

Min.

119.17

122.00

117.33
111.83

118.67

141.58
127.18

112.60

98.12

Per
Cent.

Sir. '27

195.19
175.74
149.99

12.07 |ll8.40

79.76
32.58

82.18
79.31

75.52

Test of a 42-inch Wheel-July 14, 1894

H. P.Head Rev.per Cu. Ft.

Min. perSec.

16.33

16.56
16.59

17.13
17.48

128.00

134.80
1 9.33

125.25

121.00

134.18
120.85
104.85

92.76
70.b0

199.56
188.14
162.89
142.40

98.85

Per
Cent.

82 77

79.21
70.60

For information and catalogue write

THE DAYTON GLOBE IRON WORKS CO, Dayton, 0., D.S.A.

Racine Automatic

HIGH SPEED

ENGINES
From 1 to 125 H. P.

Especially Adapted for

ELECTRIC
LIGHTING,

And all places where
high speed in connection
with economy is desired.

Out 2. 500 in use.

Porcupine & Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for catalogue
describing our new
1 to 6 H, P. Auto-
matic Engine and
Boiler outfit.

THE ONLY ONE.
The Chicago, Milwaukee & St. Paul Railway-

is the ouly line running solid Vestlbiiled, Electric

Lighted 'and steam Heated Trains between
fliieaL'o, Milwaukee, St. Paul and Minneapolis.
The Chicago, Milwaukee & St. Paul Railway

is the only line running solid Vestibuled, Electric
Lighted and Steam Heated Trains between
Chicago, Council Bluffs and Omaha.
The Chicago, Milwaukee & St. Paul Eailway

Company now operates over sixty-one hundred
miles of thoroughly equipped road in Illinois,

Wisconsin, Northern Michigan, Minnesota, Iowa",
Missouri, South and North Dakota.
On all its through lines of travel the Chicago,

Milwaukee & St. Paul Eailway runs the most
perfectly equipped trains of Sleeping, Parlor
and Dining Cars and Coaches. The through
trains on all its lines are systematically heated
by steam. No effort is spared to furnish the
best accommodations for the least money, and,
in addition, patrons of the road are sure of
courteous treatment from its employes.

City Ticket Office. 95 Adams St.

Telephone Main 2190.

Racine Hardware Co.
Ad

u7 *?™a *™w
\1

Adams. Canal and Madison Sts., Chicago, I

RACINE, WIS.

No Sparking Under Varying Load, J5BHHS1M
No Wear on the Commutator.

90S PURE GRAPHITE.

Holmes Fibre=Graphite Mfg. Co.,

Station Z, Philadelphia.
WRITE FOR PRICE 1. 1ST.

mHE-GRAPHm

COMMUTATOR
_:<J

BRUSH %

t^\S3CUWl\CKSmSS
m>+w*w&wm<ww*w*w*>m&%^m^&wm^&n

the Mccormick
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electrical Work.
Gives more power per diameter with a

higher percentage ofuseful effect than any other
water-wheel heretofore made. All sizes, right and left
hand, are huiltfrom patterns perfected under systematic tests in
the Holyoke Testing Flume.

Parties having power plants which are unsatisfactory, and
those contemplating the improvement of powers, will find it to
their interest to confer with me, as I am willing to guar-
antee results where others have failed, no mat-
ter what make ofturbine has hecninuse. STATU
BEOTJXREHLENTS AXD SEXD FOR CATA-
LOGUE.

S. MORGAN SMITH, York, Pa.
Estimates furnished for complete power plants aod

results guaranteed.

NOTICE.

TO THOSE INTERESTED IN ELECTRIC
LIGHTING.

If you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copy at once. It is the only work of its kind in print

and will prove an inseparable companion. It is just the book

thousands of men have been waiting for; it will be what you

want. 275 pages. Illustrated. Cloth, $2.00. Paper cover,

$1.00. Postage free.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Bldg., Chicago.

Gasoline Engines.
The Best and
Cheapest Pow-
er for driving

Dynamos. Steady (Light Guaranteed. Send
for Catalogue, Etc.

THE VAN DUZEN GASOLINE ENGINE CO., • CINCINNATI, OHIO.

DYNAMO BUILDING,
With detail drawings and instructions for winding.
Giving correct sizes of wire, dimensions of iron, etc.
Also diagram for house wiring

BY L_. C. ATVft/OOD.
Profusely illnstrated. Size of page, 10x8 inches. Price, 83.

"This work is gotten up especially for amateur builders and non-professional

men. All measurements and instructions for winding are taken from machines
in actual service. Particular attention has been given to every detail of construc-

tion, that they may be thoroughly understood. This work will be of great value,

not only to those who wish to build dynamos, but to superintendents, engineers

and workmen who have the care of established systems."—From Preface.

Pronounced to be a practical and complete work.
Sent postpaid on receipt of price.

ELECTRICIAN PUBLISHING CO.,
SUITE 510 MARQUETTE BUILDINC, CHICACO.

THE OTTO
Gas,

Gasoline

and....

Natural Gas ENGINES

Electric Lighting.
SIZES 1 TO 260 H.P.

Electric Light Plants in Operation

from 2 to 250 H. P.

Tie Otto Gas Engine Works. Iiic

OVER 45.000 SOLD PHILADELPHIA.
'I

Given
Away

Our new catalogue of Elec-

trical Books. Contains 100

pages, listing all electrical

books to date of publication.

Send for a copy, mailed free

to any address. Electrician

Publishing Co., Suite 510
Marquette Bldg., Chicago.

WATER WHEEL
150 Styles and Sizes. Upright and Horizontal.

33 YEARS' STJSINSSS
affords every facility for adapting them tu

MILLING, MINING, ELECTRIC,
and manufacturing purposes. Easy working balanced gate, and fine regu-

lation. We guarantee highest power, with smallest quantity of water, at

full and part gates. Successfully operating under heads of 3 to 300 teet.

Write us for fine pamphlet and state your wants.

the JAMES LEFFEL & CO.
SI'ItlX.l II.I.II. OHIO. IT. S. A.

NON-ARCING AUTOMATIC CIRCUIT BREMEI
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR A.LTEVNATI_NQ' OR

DIRECT CURRENT. ANY VOLTAGE. CATALOGUE FREE:

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICH., U. S
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A UNIQUE VERTICAL ENGINE I

Vertical Engines are divided into two general classes; I st, the open
or marine; 2d, the enclosed.

The advantage of the Marine Engine consists in easy access to mov-
ing parts. The disadvantage is lack of cleanliness and rigidity. The en-
closed engine has cleanliness and stability, but has the disadvantage of
inaccessibility.

We have combined in the superior form of our Vertical Engines the
advantages of both types without their disadvantages.

THE BALL ENGINE CO.,
Chicago Office, 1526 Monadnock Block. - - - ERIE,
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1 Aluminum s

I
Nickel Alloy.

O Manufactured by The National Obe o
* & Reduction Co. , under Letters Patent *" dated Sept. 18, 1891, No. 459,494. O

*

+ This alloy is especially and now univer- °
O sally used for armor plate9, gun metal, pro- *
* jectiles, acid pans, propeller wheels, car 9
O wheels, steel castings of any description and q* general foundry castings in either gray ^
O Iron, malleable iron, braes, bronze and cop- a
* per castings. It is used very extensively in +O puddling furnaces, open hearths, reverter- o* atory furnaces and steel converters. Its *O fluidity and cleansing properties to metals, o
* aside from its strengthening qualities, are *° attested by indisputable authoiities. O

± Aluminum Nickel Alloy is reduced from °
* twenty cents to FOUR CENTS per pound *

+ in ton or 6oo-lb. barrel lots. Sold under °
strict guaranty. *

o National Ore & Reduction Co., o

° ST. LOUIS, mo.
*

* *
D Branch Agencies and Supply Offices: q
* Richard Baibd & Son, Ironmongers, *
O Hamilton, England, and Glasgow. Scotland. O
* Wm. Clendinneng & Sons, Montreal, *
2 Cau. O
* D. C. Caboll& Co., PittBburg, Pa. *
* The Jddnson Mfo. Co., San Francisco, 2
O Onl. *
* *
o *o#o#o*o*o *o*o#o#o*o #o#o*

o

SEND FOR LIST OF
^3, ARTICLES ON X-RAY
EXPERIMENTS PUBLISHED IN THE WESTERN ELECTRICIAN.

ELECTRICIAN PUBLISHING COMPANY, *«£&'!?»•. CHICAGO.

REG.TRADE MARKS TH E PHOSPHOR FJRONZE SMElTINGCO-LIMITED.

2200 WASHINGTON AVE.PHILADELPHIA.

\
"ELEPHANT BRAND PHOSPHOR-BRONZE'
iNGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC.

'^*,JLnp." —^ DELTA METAL
^ ^ CASTINGS, STAMPINGS and FORGINGS

ORIGINAL and Sole Makers in the U.S.

TESTING
OF INSULATED WIRES AND CABLES.

By Herbert Laws Webb.

A New Book—Just What You Need.

A Practical Guide to the Testing of Electric Light, Electric

Railway, Telephone and Telegraph Wires.

PRICE, POSTAGE PREPAID, gl.OO.

SEND IN YOIK ORDER NOW.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Building, CHICAGO.

BROOKLYN, N. Y.
Manufacturers of the

Morriii "Climax" and "Componnfl" Safety Water

Tube Boilers.

BUILT IN UNITS OF 50 TO 1 ,000 H. P.

CAUTION:
Beware of infringers, they will
be rigidly prosecuted.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and
All Classes of Iron Work.

J. C. BRILL COMPANY, - - ' - PHILADELPHIA,
BUILDERS OF RAILWAY AND TRAMWAY CARS OF ALL CLASSES.

Special attention given to the building of Electric Motor and Trail Cars.

Builders ol Brill No. 2! Truck wnh solid foreed frame, and "Em-eta" Maximum TracHos Pivots! Track,
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HIGH GRADE
ENGINES,

Vertical and
Horizontal

WATER TUBE BOILERS

Xo brickwork required above tun 11

dation. Complete Steam Plants
Furnished.

"THE SAFETY. JJ

NEW YORK SAFETY
STEAM POWER CO.,

60 Mil Canal Street, CHICAGO,

A/lii-ton Thomas, Agent.

™E 4^HiiT^s ^___z_XMAS

rym

Necktie Light. Dollar Motor. $3 Necktie Light. $4 Bicycle Light.

We undersell all on everything Electrical.

OHIO ELECTRIC WORKS, Cleveland, O.

HEADQUARTERS FOR ELECTRIC NOVELTIES.

ELECTRICITY FOR ENGINEERS.
Latest Edition, Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I. CONTENTS.-CHAPTER I: Electricity; Positive and Negative; Conductors,
Non-Conductors and Insulators; Electro-Motive Force; Volts; Resistance; Ohms; Current; Am-
peres—CHAPTER II; Dynamos; Magnets; Field (oils; Electro Magnets; Permanent Magnets.—
CHAPTER III; Armatures. Construction of. Different Kinds of; Commutators, How Made and Con-
nected; Heating of Armatures; Fddv Currents. CHAPTER IV: Tile Current; How Produced;
Induction; Series Wound Dynamos; Shunt \\ ound Dynamos; Exciting the Fields; Constant Cur-
rent and Constant Potential Dynamos: Series and Parallel; Parallel or Multiple Arc System.—
CHAPTER V: Incandescent Lamps; Filaments; Connections; Flashing; Exhausting: 'resting;
Candle Power; Operated in Series; Automatic Cut-out: In Multiple Arc or Parallel; Multiple Series:
Multiple Series Cut-Out; Three Wire System:—CHAPTER VI: The Arc Light: How Formed;
Causes of Unsteadiness; Remedy; Effect of shades or (Holies; Shape of Carbons Cnder Different
Conditions of Burning; Arc Lamps; Regulating and Cut-out Mechanism: Action of Current; Clutch
Lamps; Clockwork Lamps; Double Lamp's; Troubles in Lamps.—CHAPTER VII: Commutators
and Brushes; Tiie Brush Commutators: Brushes; Different stvles of Brushes: Double Brushes;
Single Brushes; Troubles with Commutators and Brushes; Correct Position of Brushes: Sparking
at Brushes; Care of Brushes and Commutators; Flashing. CHAPTER VIII: Current Regulation.
Hand Regulation; By Position of Brushes; Resistance Box: Resistance Coils.—CHAPTER IX:
American System of Automatic Current Regulation: The Dynamo; Regulator; Action of Regulator.
CHAPTER X: Brush System of Automatic Current Regulation: Brush Armature; Diagram of Cir-
cuits through Dynamo, Regulator and Lamps; L>ial or Regulator; Care and Adjustment of Dial:
Dial Controller; circuits and Connections of No. s Brush Dynamo; Circuits of Compound Wound
Constant Potential Brush Dynamo.—CHAPTER XI: The Edison System: Automatic Regulator;
Circuits of Regulator: Circuits of Dynamo; Action of Regulator; Howell Pressure Indicator; Dia-
gram of Circuits

.
Description of Parts and Operation—CHAPTER XII: Excelsior System of Auto-

matic Current Regulation: Dynamo; Armature; Diagram of Circuits; The Regulator and Motor;
Action of Regulator.-! IIAFTER XIII: Schuyler System of Automatic Current Regulation;
Dynamo: Armature, Commutator and Brushes; Diagram of Circuits in Armature and Field: Regu-
lator; Circuits in Regulator.—CHAPTER XIV: Thomson-Houston System of Automatic current
Regulation; Dynamo; Armature; Commutator and Brushes; Controlling Magnet; Wall Controller;
Diagram of Circuits; Air Blast.—CHAPTER XV: Waterhouse System of Three-Brush Automatic
Current Regulation; Dynamo; Extra Brush; Resistance- (oils and Regulator. CHAPTER XVI:
Ampere Meters; Tangential Scale: Solenoid Meters.—CHAPTER XVII: Voltmeters; Pressure
and Potential Indicators.—CHAPTER XVI11: Testing: Galvanometers; Astatic Needle; Differ-
ential Apparatus.—CHAPTER \IX: Wheatstone Bridg Electrical Balance; Diagram of Cir-
cuits and Methods of use; Bridge and Rheostat; Round Form; Square Form—CHAPTER XX:
The Magneto as a Testing Instrument; Armature; Field; Bell; Diagram of Circuits.—CHAPTER
XXI: Coupling Dynamos Together; In Series; In Shunt; Series, Shunt and Compound Wound Ma-
chines.—CHAPTER XXII: Switches and Switchboards; Loop Switch; Plug and Socket: Change
Over Plug and Socket: Conclusion. CHAPTER XXXIII: Electric Motors: Ceueral Principles the
Same as in Dynamos; Types; shunt and Series Motors Suitable for all General Purposes; Regula-
tion of Shunt Motors; Of Series .Motors; Counter E. M. F.; Direction of Rotation and Direction of
Current; starting Motors; Diagram of Connection.

PART II. CONTENTS.—CHAPTER I: Alternate Current Dynamos; Principles of the
Id; Field Current Armature: Winding; Connections; Lamination; Different Types of Alterna-

tors; Regulalion; Leading Systems: The Brush Generators; Magnets; Armature; Principles of In-
duction. CHAPTER II: Dynamos, Continued; The Mordev Alternator; Stationary Armatures;
Field Magnets: Ferranti Armature; Field Magnets; Winding; Collectors. CHAPTER III: Dyna-
mos Concluded: Siemens Dynamo; Best Magnetic Circuits; Stanley Constant Current Dynamo;
The Armature; Self Induction: Regulation.-CHAPTER IV: Induction Coils; Converters; Trans-
formers: Economy of Distribution; An Electrical H. P.: Losses in Conductor; Induction Coils; Ef-
fect of Induction; Translormers.—CHAPTER V: Transformers Continued; Induction Coils; Con-
verters; Transforming Vp and Down; Design of Transformers; The static Charge: Protection
Against; Grounding tile Secondary; Other Devices; The Foil Protector; Different Types of Trans-Vpe!

HAPTER \ I: Transformers. Concluded: Fuses: Regulation; Wiudingof Transformers;
Safety Fuses—CHAPTER VII: Parallel System; Series Arc

el System; Primary Circuit; Secondary circuit; Placing
Series Arc Light circuit.—CHAPTER VIII: Lines of Force;
The circuit of Lines of Force; Experiments with Magnet;

-. CHAPTER IX: Arc Lamps; In Series: Tile Westinghouse
amp; Action of the Mechanism; Flat Carbons.—CHAPTER X;

Slatterv Differential Lamp; Mechanism of Lamp; Its Operation—CHAP-

to Cir
Light System; Diagram
of Transformers: Fuses
Hysteresis; Magnetic
Rapidity of Reversals a

Arc Lamp; Diagram of
Arc Lamps, in Multiple
TER XI: Measuring a
Differ from those use(
Forms of Instruments.
ments; The Cardew Vo
XIII: Voltmeters; Dot:
Spring Meter.—CHAPTER XV: Twisted Strip Instruments; Diagram of Connections and Opera-
tion of Instrument—CHAPTER XVI: Recording- Meters; Stanley Meter. Construction and Prin-
ciples of operation; Diagrams of Parts; Slatterv Induction Meter: Description of Parts and Prin-
ciples of Operation; Watt Meter; Thomson Meter—CHAPTER XVII: Generators in Parallel;
Difficulties in Operating: Alternate Current Generators in Parallel; Arrangements of Circuits and
Machines for operating in Parallel; Diagram of Common Arrangement of Machines and Circuits.

—

CHAPTER XVIII: ohms Law; Strength of Current; Formulas and Examples; Power and Heat-
ing Effects of Currents.—CHAPTER XIX: Ground "Alarms and Leak Detectors.

nilli

CI I

A

tmele

ting Apparatus; Instruments for Cse with Alternating Currents
mtinuous currents; Ammeters; Voltmeters; Description of Several
PER XII: Measuring Instruments, Continued: Hot Wire Instru-
Detailsof the Instrument; Low Potential Voltmeter.-CHAPTER

1 Voltmeter; Two Types.-CHAPTER XIV: Spring Meters; -Curled

PRICE, $2.50.

Orders for above book, or any electrical work published promptly sent on receipt of price, postage prepaid.

ELECTRICIAN PUBLISHING CO., 510 Marquette Bldg., CHICAGO
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. . FOR . .

Street Railways

Central Stations

And Isolated Plants.

P

Main-Line Fuse Blocks.

Tablet Boards or Circuit

Fuse Boards.

Write for Catalogue to

Nearest Branch

Office.

1,500 Amp. Single Pole Single Throw Switch with Carbon Break. 800 Amp. Double Pole Single Throw Switch with Carbon Break.

IVI

IOO K. W. War«r-.Facketei1 Transformer.
(2,00u to hi.(100 Volts 9tep-up.)

Not the Cheapest to Buy but the Cheapest to Operate.

We have made the manufacture of transformers our specialty, and the best technical and mechani-
cal skill and the finest machinery obtainable are devoted exclusively to this work. Our large factory
has been designed throughout primarily for the manufacture of transformers, and is unequaled for thai
purpose

Is it Mirprisiiig that our trailstormiers have proved the mont efficient in every
t&*t, and the most suitable to all conditions of service?

Our confidence in our superiority is shown by

OUR POSITIVE OFFER TO REPLACE
Any transformer which is not of higher efficiency than any of other manufacture—at lime of pure]

Which will show any measurable increase in iron losses within two years.
Which should burn out from any cause except overload during two years' use.

Our facilities for producing

Transformers for high voltage lighting and power transmission are
nneqnaled.

Transformers of any size, from 1 to 300 kilowatts.
Transformers of any voltage up to 25.000 volts.

Remember that Efficiency Affects Your Coal Pile.

The cheapest transformer is snre to prove the most expensive in the end.

Wagner Electric Manufacturing Co.
GENERAL OFFICES AND FACTORY: 2017-2023 Locust St., 2016-2022 St. Charles St., ST. LOUIS, U. S. A.

__.._ - _ _ _ — l
N«w York ' ll03 Havemeyer Building.BRANCH OFFICES - Boston, 020 Atlantic Ave.nnni«vn WrriVES

, Philadelphia, lOOii Betz Building.

Chicago, 123G Monadoock Block

.

San Francisco, 409 Market St.

ladison. Wis., 233 KiDg St.

Toronto, Canada, W, A, Johnson Electric Co.

STOREROOMS: BOSTON, PHILADELPHIA, SAN FRANCISCO, ST. LOUIS.
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Clymer&Heilmain

Mffl»#lEletficians.
UOr?r?BSPONDENC£

Soucited. READING, PA.
Per 10Q

*07 3-in. "Wood box bell, extra iinlsh $29.00
1 Point bell switches "... 7.00
2 9.25
Medical battery, 3 currents '. $8.25 each.
Reversible battery motor 3.00
Lot 3-io. skeleton bells 22 "

MANSFIELD

a * MANSF IE l_D ,OHIO.

JY.NAMO
C^ELTINGr. 8t. Louis, Mo., V. 8. A

IIDt

ITHER.

itjLTZ'S PATENT

iCOVER.

DRESSING

y|g£ CEMENT.

ciilars-

»KA.\0HE8-. 16* Summer St., Boston: 113LHierty St., »ew Tort; 129 North 3d St., Pailudelphln.

The Electrician Publishing Co., Suite 510 Marquette

Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

VULCANIZED FIBRE GO
ESTABLISHED 1873.

SOLE MANUFACTURERS OF

. HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wiLMfN
c
G
T
T°oN,

:

DEL. The Standard Electrical Insulating Material of the World. i+an&F&BirmK.

3gg!>
MW1REOW1TH RAVEN Wirt CORE WIRE

OFFICE
The Ferris Wheel Co.

1131 THE ROOKERY.

Chicago, April 30, 1896.

NEW YORK INSULATED WIRE CO.,
320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to
use your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the'

wheel is very much exposed and the test
will no doubt be a most severe one.

Yours very truly
THE FERRIS WHEEL CO.

By L. V. Rice. Mer.

Used exclusively for all Incandescent Light
ing at World's Columbian Exposition.GRIMSHAW WHITE CORE.

RAWFN UfHITJ- PflRF Used in some of the largest buildings in the United

OftlUIDCTITinM I IftlT UflDn Used by some of the largest Central Stations

trUlflrL I I I lUrl LlnL WlHt. and Fire and Police Departments in the U.S.

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Corllnn.it St., New York. «**«*, MDKrtSSs.
BOSTON:

134 Congress SI.

SAN FRANCISCO.
IIS New Montgomery St.

Black Diamond File Works.
Est. 1863. Inc. IB95.

.

Twelve

Medals

Awarded at

International

Expositions.

Special Prize

Gold Medal

at Atlanta,

1895.

Our goods are on sale in every leading Hardware Store

in the United States and Canada.

0. & H. BARNETT COMPANY,
PHILADELPHIA, PA.

N. B. BUBB, Manager. J. M. CHESNUT, Supt.

WILLIAMSPORT WOODEN PIPE CO.,
MANUFACTURERS OF

WOODEN CONDOIT,
UNDER CHESNUT PATENT.

Write for Information and Save Money.

WILLIAMSPORT, PA.

AN EXTENSIVE AND IMPROVED CREOSOTING WORKS ATTACHED TO THE PLANT.

For underground electrical purposes the conduit produced under

this process is the most practical, the most durable and the most

economical of any conduit on the market.

This conduit is now being used in the leading cities, and the -best -,

of references furnished On application.

Jilbclni.- Uyuiluy una
Tower Apparatus.

THE

Boston, Mass., No. 180 Summer St.

New York, N. Y., No. 44 Bioad St.

Philadelphia, Pa.. No. 509 Arch St.

Atlanta, Ga., Equitable Bide.
Pli tea go. 111., Monadnock Bldjr.

St. Louis, Mo., Walnwrlght Bldg.
San Francisco, Cal., No. 15 First St.

Pittsburg. Pa., John E. Ridall, Carnegie Bldg.
Denver, Colo., Russell & Co.

J&1.1O Arcl'ynamo 100 lights 2,000 candle powor.

BRUSH
ELECTRIC CO.,

Office and Works. Cor. Belden and Mason Sts.. CL£YEI.A\i>. OHIi
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$3 P6rAnnUm. Electrician Publishing Company, Chicago. EVERY SATURDAY. 1 cents per Copy.
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.
*ES

h
R

r.
S

hixson
E

,

nt
' Simplex Hlectrical Company,

ffli7 Monadnock Block, CHICAGO. 75-81 Cornhill, BOSTON, MASS.

"- MOORI
MANUFACTURER OF

INSULATED ELECTRIC WIRE,
FLEXIBLE CORDS AND CABLES.

200 AX O 202 NORTH THIRD (STREET, .t - I'HILADKLPHU, PA.

WTXLARD L. CANDEE, tRmini»« Manjurnrs GEO. T. MANSON, W. H. HODGINS,
S.DnKAHTCHEEVKB,f iJuslnv'SSJBanasers '

. Gen'l Supt. Secretary,

LIMITED,

X* ^-^ f^i

THE OKONITE COMPANY,
253 Broadway, New York.

INSULATED

WIRESandCABLES,
For Aerial, Submarine and Underground Use.

Candee Aerial Wires.

Manson Protecting Tape.

trade mark. Okontte Waterproof Tape.

BRANCHES: Chicago, Boston, Philadelphia, Pittsburgh, Minneapolis, Cincinnati, Kansas City,

Omaha, Louisville, St. Louis, San Francisco, London and So. America. . -

PARANTTE
INSULATED WIRES .# CABLES

For AeriaJ, Submarine and Underground Use.

White Sara Lamp Cord,
Telephone and Telegraph Gables a Specialty.

Indiana Rubber & Insulated Wire Co.,
j
7n

e
d.SS;°'

PARIS 1867. CHICAGO 1893. PHILADELPHIA 1876.

INSULATED
WIRES and GABLES.

AERIAL, UNDERGROUND,
SUBMARINE.

IMiililr^ir KBRITB TAfE.
W. R. BRIXEY, IWfr. J. E. HAM, Agt.

203 Broadway, New York.

S. F. B. MORSE, Western Agent.

CALIFORNIA ELEC. WORKS. M. DUPEROW, NEW ORLEANS ELEC. CO.,

SAN FRANCISCO, CAL. WASHINGTON. D. C. NEW ORLEANS. LA.

m?
CARPENTER

ENAMEL RHEOSTATS.
Automatic Motor Starters.

Alt s'zea. List pr !ce of 1 H P. size, S13.Q0.
Reliable. Fully guaranteed. Highly finished. Cheap.

Ward Leonard Electric Co., Hoboken, N.J.

Queen & Co.,
1012 Chestnut St., PHILADELPHIA.

Acme Testing Sets, Queen-Wirt
Switchboard Instruments, X-Ray

Focus Tubes, Induction Coils.

PLATINUM
For all PuroofteB.

(scrap and Native Platinum Fnrcnased
BAKER & CO., 40H-4 i4 New J«i-Hey

Railroad Ave., Newark. N- .1

A. L. BOGART,
22 UNION SQUARE.

NEW YORK CITY.

Ho. 18 Multiple

Porcelain Burner.

The onlv absolutely safe Ijurxjfir

for electric pas lighting in the-
aters, churches, etc.

Insulation perfect. Material anil construction
most substantial. Unbreakable nickel plated
steel tip.

Frictional Machines ami Supplies.
Send for latest catalogue, enclosing card.

THEATER lron Clad Rheostat Co
n tH I t n

WESTF1ELD, N. J.. U. S. A.

DIMMERS.
HEOSTAT
FOR ALL PURPOSES.

MURRAY IRON WORKS, """feTO™"'

WIRES AND CABLES

YOUHAVE W 1 !

i

' E m
A. SAMPLE OF OUR NEW

Standard Iron Armored Insulating Conduit?
SAMPLES UPON APPLICATION

.

INTERIOR CONDUIT & INSULATION CO.

General Offices and Works: 527 W. 34th St., New York, N. Y.

n: 1. r.
NATIONAL INDIA
RUBBER CO.'S

Wires # Cables.
Factory and Offices-.

BRISTOL, - R. I.

Economical
Power Plants

Complete-
H. S. Walker. Mgr. Chicago Oflice, law Monadnock Bldg. The W. M. Thompson Co., Sioux City.Ia.

OFFICE AND FACTORY, SANDUSKY, 0.

H

AGENTS-

Ed. P.Sharp, 44 Niagara St., Buffalo. N. Y.

Arthur S. Partridge, Bank of Commerce
Bldg., St. Louis, flo.

J. M. Atkinson & Co., 1430 nonadnock Bldg,.

Chicago, III. ',

Reger& Atwater, 214 Pine St., San Fran-
cisco, Ca!.

Centraf Electric Co., 17.1 Adams St., ClncrsKO.

Harry n. Shaw 116 Liberty St., New York.

Frederick S. Minott. GenT Mgr.

„ BRANCHES:
Sew York Oflice, 487 Broadway, H. L. Burdick, Mgr.

San Fran
c
c^c^7^7| Marke^SL

iectr
.

c^ ^^ Flfth Ay&

WEST IIH Electrical lnpfauments Co.," ^J 114-120 William St.. NEWARK, N. J., U. S. A.

Illuminated Bial

Station Instruments.

These instruments are
baced upon the same gen-
eral principle and are just

asaccurate as our regular
Standard Portnbe Direct
Current Voltmeters and
Ammeters, but are much
larger, and tue working
parti are inclosed in a
neatly designed, dust-proof
cast-iron case which effect-

ively shields the instru-
ments from disturbing in-
fluences of external mag-
netic fields. Weston Standard Illuminated

Dial Station Ammeter,

Weston Standard

Portable Direct Heading
Voltmeters and Millivolt-

metern. Ammeters and Mil-

ammeters, Wattmeters
and Voltmeters, for Alter-
nating ana Direct Current
t ircuits.

Ourportftb'e instruments
are recognized as standards
throu. hout the civilized

woild.

Our Semi-Portable La-
boratory Standard Volt-

meters and AmmeierB are

still better.

They are the most relia-

ble, absolute standards for

Laboratory use._

STEEL MOTORS
"DYNAMOS,
1-2 to 10 H. P.

PRICES TO

SUIT

THE TIMES. ^MM:..

Room 41,

236 Superior St.

HIGH GRADE and

EFFICIENCY.
LOW
SPEED.

Agents Wanted.

Write for Terms.

, RDPRECHT

K ELECTRIC

COMPANY,

Cleveland, Ohio.

WESTON ENGINES
High Pressure Boilers.

Complete Power Plants.
Estimates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATIVES:
JULIAN SCHOLL & CO., - 126 Liberty St., N. Y. City.

THE BEYNOLDS-LABOR & CO., 41 No. Ttn St., Phils.

SCEANTON SrPPI Y fc MACH'Y CO.. - Scrantnn. Pa.
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Write for Information.

DYNAMOS,
15 to 1,000 Lights.

otors,
;
to 50 H. P.

ANY VOLTAGE.

3 H. P. Motor Fastened to Ceiling.

Patented Adjustable Dyna-
mos for Floor, Wall

or Ceiling.

The Ahlm-Edwards Electric Go.,
ME.T

Roth Bros. 8cCo.,

Dynamos
—AND

Electric Motors

Storage Batteries.

30=34 Market St.,

CHICAGO, ILL

SEND FOR CATALOG*

THE K. A. K.
Simple in Construction.

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM.
Practical in Operation.

SEND FOR FULL PARTICULARS.

KR0TZ, ALLEN & KELLY, spR'ngFo'e10'

ivi Best Switch for the Least Money.
Single, Double and Triple Pole. Single and Double Throw, with or without Fuse Extension.

Handsomely Finished. Absolutely Reliable.

. . . MEDBERY INSULATION AND OVERHEAD TROLLEY EQUIPMENT. . .

THE STANDARD RAILWAY HATEBIAL OF THE WORLD.
THE FIBERITE CO., riechanlcvllle, N. Y. JOSHUA HENDY nACHINE WORKS, San Francisco, Cal.

S. F. B. nORSE. Harquette Building, Chicago. FLEMING & POILLON, 39 Cortlandt Street, New York.

Alcatraz Electrical Compound,
Manufactured by

THE CALIFORNIA ASPHALT CO.,^^1
ABSOLUTELY UNEQUALED FOR

ELECTRICAL AND WIRE INSULATION, Insulating Connections, Dynamos and Motor Bases, Battery and Accumulator
Shelving, Circuit and Switch-Boards.

WATER-PROOFING Cut-Out Boxes, coating wires when subjected to acid or alkaline fumes, and when laid under
cement, etc.

PAINTING Poles, Brackets, Cross-Arms, Benches, Floors, etc.
COATING CABLES, Lead-Covered Pipes, and all underground work.

ALCATRAZ ELECTRICAL COMPOUND is manufactured of the celebrated, brand of Alcatraz Asphalt, and possesses many well-known points of superiority.
It has been tried under severe and exacting conditions, and has given perfect satisfaction. It will not Scale, Crack or Burn. Presents a Smooth Surface.
Adheres Tenaciously. Not affected by Thermal or Climatic Conditions. Resists the action of the Elements, Acids, Alkalies, Sewer Oases', arid possesses
great strength and elasticity. Being the producers of the raw product, we are enabled to save the middleman's profit, and offer consumers a superior article at a
veryiowprice.

SAMpLE mH APPLICATION. C. P. WILLIAMS, So
»'
e
sT' 39-41 Cortlandt St., New York City.

KEYSTONE ELECTRICAL
INSTRUMENT COMPANY.

Switchboard Voltmeters, Ammeters, Ground Detectors and

Differential Voltmeters.

Type "K" Instrument.

We- meet all the requirements of modern Central Stations or Isolated Plants, whether
using direct or alternating current circuits.

Our instruments are constant and durable, sensitive and accurate, pleasing in
appearance and always correct.

We can interest you in prices and other details if you will write to

Ninth St. and Montgomery Ave., Philadelphia.
New York, 36 Dey Street.

Chicago, 1223 Monadnock Building.
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The "Pioneer"

Has Hit

Perfection.

The best light.

Softest, steadiest and whitest.

The mechanism simplest.

The operation safest and most

economical.

The ELECTRIC ARC LIGHT CO.
LOUIS B. MARKS, M.M.E.

CHIEF ELECTRICIAN.

687 & 689 Broadway,

NEW YORK. 15Q KQTJBS.

A PERFECT CLUTCH.
No chance for the rods to jam. No parts to be continually re-

newed. Has a finer adjustment than any other clutch and conse-
quently a saving of current is the result. Can be applied to Brush as

well as T.-H lamps. We also manufacture

Commutators. Segments, Blocks, Brush Arc Cut-Ou »

and all Arc Lighting Supplies.

SATISFACTORY GOODS AT SATISFACTORY PRICES.

The Philadelphia Elec'l 4 Mfg. Co,
30TH A JOXES STS„ PHILADELPHIA, PA.

SALES AGENTS: W. F. Richardson; 1223 Monadnock Bid?;.. Chicago;
"Western Electrical Supply Co., St. Louis; Brooks-Follis Electric Co.
San Francisco.

SOME PEOPLE KNOW A GOOD THING.
Chicago, Nov. 2, 1896.

J. B. McKeague, Agt.
Dear Sir:—Please deliver to us ten more Wirt

Brushes same as last, and oblige,
Masonic Temple,

Robert Knickerbocker, Chief Eng.

Chicago, Nov. 2, IS96.
J.B. McKeague, 369 Wabash Ave., City.
Dear Sir:— Please deliver to us twenty more

Wirt Brushes, fox%x8, and oblige,
Auditorium Hotel.

Geo. M. Cowan, Chief Eng.

J. B. McKeague, Western Agent, Charles Wirt. Patentee and Sole Maker.
369 Wabash Ave.. Chicaqo. Write tor Circular.

cactory. Philadelphia.

HARRY M. SHAW, 126 Liberty Street. NEW YORK.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Ablm-Edwards Elec. Co . ii

American Elec. Fuse Co.xxviii

American El. Heat. Corp. .

American El. MeterCo ix

Amer. El. Telephone Co. xix

American Elec. Works .... xv
American Endoscopic Co. vi

American Engine Co xxv
Andrae, J. & Sons Co iv

Armorite Int. Con. Co.... ix

Arnold, B. J xxiii

Arnold El. Pr. Station Co.

Auto. Cir. Breaker Co xxiv
Bain, Foree xxiii

Baker A Co i

Ball Engine Co xxv
Barnett Co. , G. & H xxviii

Besly & Co.,Chas. H xxviii

Bogart, A. L i

Brady, T. H xxiii

Brill Co., J. G xxv
Brixey.W. R i

Brown, D., Cedar Co xvi

BruBta Electric Co xxviii
Bryan A Humphrey xxiii

Buckeye Electric Co xiii

Butler Hard Rubber Co ... .

California Asphalt Co ii

Card Electric Co
Central Electric Co v
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HARDTMUTH GORED CARBONS for Direct and Alternating Current

ARC l-AIN/l HAB1RSHAW AND G. E. CO.'S
{

WIRES AND CABLES. 1

AMERICAN CARBON CO.'S Plain and Coated

r
LGENERAL WESTERN AGENTS.

HAB1RSHAW AND O. E. CO.'S
WIRES AND CABLES

CARBONS FOR SERIES ARC LIGHTING.
Chicago Edison Co.,

DEALERS IN ELECTRIC LIGHTING SUPPLIES,

.139 Adams Street, CHICAGO.

ANDRAE
Has been known to the electrical trade since many years. The business was
established 1860 in the city of

MILWAUKEE.
We furnish complete electric light plants for factories, mills, office build-
ings, steamboats. Experienced men sent to all parts of the country to do con-
struction work, etc. He also

All first-class articles used in electric light and power stations.- A complete
line of

House goods, bells, batteries, push buttons* etc. A large stock of

Carried constantly on hand and all orders filled promptly. Our telephones
can't be beat. Give us a trial.

Julius Andrae & Sons Co., - Milwaukee, Wis.

A. M. PATITZ,
Mechanical and Electrical

'"^^^^Engineer, M. A. S. M. E.,

SUITE Nos. I 101 and I 102 Pabst Building,

MILWAUKEE, WIS.

Electric Light and Power Plants; Electric Railways; Engine and Boiler

Plants; Water Turbines; Pumping Plants; Heating and Ventilating

Plants; Electric Transmissions a specialty. Special Tools designed.

Consultations, Examinations, Reports, Plans, Specifications, Estimates,

Superintendence and Purchasing. ^ J" £ J- ^

THE
LEADS THEM ALL.

i y © ® a k

When ordering see that you get
the DCGGA.N.

Made in one wire No. 4, 5 and 6.

Two wire No. 2 and 3.

Three wire No. 1.

They are corrugated and - V-
shaped groove.
They grip like a vise.
Ko sagging wire when once

stretched.
They are made of the finest

glazed porcelain. Ten of them
used to one ofany other make.

No. 1, 3 and 4 holds wire 16 to 8.

No. 2 and 5 holds wire 6 to 00.

No. 6 hold; wire 000 and larger.

Patented November 14. 18U3.

Imperial Porcelain Works,

369 Wabash Ave., Chicago, III.

Factory, Trenton, ]V. J.
Porcelain Specialties of all k

! nds.

we maoufac- We have in stock in our Chicago Store
ture a high
grade Eoife
Switch for
switchboard
work. We call

it the E Switch.

WAITING FOR
YOUR ORDERS

Sockets, Switches, Cut=0uts,

Tubes and Insulators,

Shawmut Fuse Wire and
Knife Switches,

Bells, Annunciators,

Batteries, Push Buttons,

Fan Motors, Electric Supplies I

of all Kinds. ?

A. quick break switch, made in Bizea from 50
* amperes capacity to 800
will be listed in our new
We manufacture arc and i:

I namos and direct current motors. Also arc
lamrB.

.111? 1U D1LCD llUUi OU

,
?
„ T,ey \yester„ Electric Company.

lDcannescent dy- * w

Chicago. New York.

TRANSFORMERS.
SCHEEFFER'S
WATT-METERS.

DIAMOND ELECTRIC CO.,
Manufacturers,

PEORIA, ILLS., U. S. A.

SCHEEFFERS
NEW TRANSFORMER.

WATT-METERS.
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X\re ar*e General Agents for

WAGNER 1, DISAPPOINTS

TRANSFORMERS
And carry a full assortment of

sizes in Chicago stock ready for

prompt delivery. Correspond-
ence solicited.

ST. LOUIS:

Southern Electrical Supply Co.

KANSAS CITY:

Gate City Electric Co.

Central Electric Company,
ELECTRICAL SUPPLIES,

1TS-1TS Adams <St., CHICAGO.

NEW ORLEANS:
404 Carondelet St.

BUFFALO:
742 Guaranty Building.

Alternating

Arc

Lamp.

Easy to Trim.

Write for particulars.

Immediate

Shipments

Can be Made.

It is Short and

Ornamental.

BURNS 100 HOURS.

NOISELESS.

Puritan Electric Co.,
152 Nassau Street, NEW YORK, N. Y. 35 Federal Street, BOSTON, MASS.
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THE GARVIN MACHINE CO.,
Spring and Varick Streets, New York.

51 N. 7th STREET, PHILADELPHIA. .

Manufacturers of aod Dealers in

METAL WORKING MACHINERY
OF ALL KINDS.

Universal and Plain Milling Machines, Screw Machines, Drill
Presses, Hand and Engine Lathes, Turret Lathes, Planers,

Shapers, Gear Cutters, Grinders, Tapping flachines. Etc.

Send for our Illustrated

New and Second-hand

Immediate Delivery

Complete plants equipped for making

ELECTRICAL GOODS AND MACHINERY,

Bicycles, Firearms, Etc. No, 1 1 Milling Machine.
For Small Work.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Accumulators.
American Battery Co.
Electric Storage Battery Co.
Wlllard Elec. Si Battery Co.

Annunciators.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Eleotrio Appliance Co.
Partrick A Carter Co.

Arc Lamps.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Diehl Mfg. Co.
Electric Arc Light Co.
Ft. Wayne Elec. Corporation.
Manhattan Gen'l Cons. Co.
Perking Elec Switch Mfg. Co.
Puritan Eieotric Co.
Van Nuis, C S.
Westinghouse El. & Mfg. Co.

Arc Light Cord.
Samson Cordage Wka.

Assay era.
Nat'L Ore A Reduction Co.

Batteries and Jars.
Andrae, J. A Sons Co.
Butler Hard Rubber Co.
Central Electric Co._

.

Chioago Edison Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Electric Appliance Co.
Eleotrio Storage Battery Co.
Leolanche Battery Co., The.
Metropolitan Electric Co.
Midland Electric Co.
Northwest Engineering Co.
Ohio Electric Works.
Pearson, F. J- Mfg. Co.
Western Eleotrio Co.

Bells.
Central Electric Co.
Commercial El. Supply Co.
Eleotrio Appliance Co.

a Huebel & Manger.
L Ohio Electrio Works.
Partrick A Carter Co.
Western Electric Co.

Belting.
Jewell Belting Co.
Main Belting Co-
Shultz Belting Co.

Boilers.
Clonbrock Steam Boiler Co.
Murray Iron Works.
N. Y. Safety Steam Pr. Co.
Raoine Hardware Co.
WeBton Engine Co.

Books, Electrical.
Eleotrlcian Publishing Co.

Bronze.
Bealy&Co.,Chaa. H.
Phosphor BronzeSm. Co.,Ltd.

Brushes.
Commercial El. Supply Co.
Holmes Fibre-Graphite Co.
McKeague, J. B.
Partridge Carbon Co.
Phila. El. A Mfg. Co.
Wirt, Chas.

Burglar Alarms.
Commercial El. Supply Co.
Eleotrio Appilanoe Co.
Huebel & Manger.
Partrick A Carter Co.
Western Electric Co.

Cables (See Insulated Wires.)
Cables, Electric (See Insu-
lated Wires), Copper,
Sheet and Bar.
American Eleo. Works.
Brlxey, W. R.
Central Electric Co.
Commercial El. Supply Co.
Eastern Electrio Caole Co.
Ind. Rubber & Ins. Wire Co.
Metropolitan Eieotric Co.
Moore, Alfred F.
New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.
Western Eleotrio Co.

Carbons,Points& Plates.
Central Electric Co.
Chioago Edison Co.
Chicago General Fixture Co.
Commercial El. Supply Co.
Eleotrio Appliance Co.
General Eleotrio Co.
Partridge Carbon Co.
RelBinger, Hugo.
Standard Paint Co.
Wertheim. Ed.
Wojotprn Eieotric Co.

Coloring for Lamps.
Webster Chemical Co.

Compound.
California Asphalt Co.
Commercial El. Supply Co.
Electric Appliance Co.
Johns Mfg. Co., H. W.

McLennan & Co., K.
Okonite Co.
Standard Paint Co.

Conduits.
Armorite Interior Cond. Co.
Commercial El. Supply Co.
Electric Appliance Co.
Interior Conduit A Ins. Co.
Williamsp't Wood'nPipe Co.

Construction A Repairs.
Andrae, J. & Sons Co.
Chicago Armature Co.
Ft. Wayne Elec. Corporation.
Hodge, Walsh A Loring.
Osborn&Co., W. T.

Contractors and Electric
Light Plants.
Ahlm-Edwards El. Co.
Andrae, J. & Sons Co.
Arnold. B. J.
Arnold El. Pr. Station Co.
Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
Card Electric Co.
Clymer A Heilman.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hodge, Walsh A Loring.
Jenney Elec. Motor Co.
Northern Electl. Mfg. Co.
Patitz, A. M.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westinghouse Elec & Mfg Co.
Western Electric Co.

Copper.
Besly & Co., Chas. H.
Mansfield Temp. Copper Co.

Copper Wires.
American Electrical Works.
Besly & Co., Chas H.
Brlxey, W. R.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Eieotric Appliance Co.
FiberiteCo., The.
General Electric Co.
Ind. Rubber & Ins. Wire Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.
Western Electric Co.

Cordage.
Samson Cordage Wka.

Crookes' Tubes.
Central Electric Co.
Commercial El. Supply Co.
Edison Dec. & M. L. Dept.
Perkins Elec. Switch Mfg.Co.

Cross-Arms, Pins and
Brackets.
Brady, T. H.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Farr Tel. & Const. Supply Co.
FiberiteCo., The.
Locke. Fred. M.

Cut-Outs and Switches.
Automatic Cir. Breaker Co.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer A Heilman.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Eddy Elec. Mfg. Co.
Elden, L. L.
Electrio Appliance Co. -

Farr Tel. & Const. Supply Co.
FiberiteCo., The.
Forest City Elec. Wks.
Ft. Wayne Eleo. Corporation.
General Elec. Co.
Gllmore El. & Mfg. Co.
Hart & Hegeman Mfg. Co.
Hill. W. S. Elec. Co.
Imperial Porcelain Works.
Morrison Southern El. Co.
Pacific Electric Co.
Perkins Eleo. Switch Mfg. Co.
Pnila. El. A Mfg. Co.
Reynolds, S. K.
Wagner Electric Mfg. Co.
Westinjrhouse El. & Mfg. Co.

Desk Lights.
Pacific Electric Co.

Dynamos,
Ahlm-Edwards El. Co.
American Engine Co.
Brush Electrio Co,
Card Electric Co.
Central Electric Co.
Clymer A Heilman.
Colburn EL Mfg. Co.

1- AlDhabaUoc

Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Ginsburg, R. L- A Sons.
Hine&Co., L. A.
Jenney Elec. Motor Co.
Northern Electl. Mfg. Co.
Roth Bros. & Co.
Ruprecht Electric Co.
Siemens & Halske Elec Co.
Triumph Electric Co.
Westinghouse El. & Mfg. Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
American El. Heating Corp.
Detroit Elec. Heating Co.
Globe Elec. Heating Co.
Johns. H. W.,Mfg. Co.

Electric Meters.
American El. Meter Co.

Electric Railways.
Brush Electric Co.
Card Electric Co.
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halske Elec Co.
Westinghouse El. & Mfg. Co.

Electrical and Mechani-
cal Engineers.
Arnold, B. J.

Bain, Foree.
Bryan & Humphrey.
Eddy Elec. Mfg. Co.
McRae, A. L.
Patitz, A. M.
Pratt. Chas. A.

Electrical Instruments.
Automatic Cir. Breaker Co.
Chicago Edison Co.
Clymer A Heilman.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Diamond Electric Co-
Electric Appliance Co.
Gilmore El. & Mfg. Co.
Keystone El. Instrument Co.
McKeague, J. B.
Queen A Co.
Weston Electrical Inst. Co.
Whitney Elec Inst. Co.

Electrical Specialties.
American Elec Fuse Co.
American El. Heating Corp.
Andrae, J. A Sons Co.
Automatic Cir. Breaker Co.
Central Electric Co.
Clymer & Heilman.
Commercial El. Supply Co.
Imperial Porcelain Works.

- Lever, C. H. Mfg. Co.
Metropolitan Electric Co.
Pacific Electric Co.
Partrick & Carter Co.
Pearson, F. J. Mfg. Co.
Phila. El. & Mfg. Co.
White Co.. The O. C.

Electrical Woodwork.
Lever, C. H. Mfg. Co.

Electro-Plating Mach'y.
Besly & Co., Chas. H.
Colburn EL Mfg. Co.
General Electric Co.
Jenney Elec. Motor Co.

Engines, Gas
Otto Gas Engine Wks.
Van DuzenGas&Gao.En.Co-

Engines, Steam.
American Engine Co.
Ball Engine Co.
Murray Iron Works.
N. Y. Safety Steam Pr. Co.
Philadelphia Eng. Works.
Racine Hardware Co.
Weston Engine Co.

Fan Outfits.
Central Electric Co.
Commercial El. Supply Co.
Interior Conduit & Ins. Co.
Westinghouse El. & Mfg. Co.

Fibre.
Butler Hard Rubber Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co., G. A H.

Fire Alarms.
Western Electric-Co.

Fixtures, EL & Comb'n.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.

Fuse Wire.
Brlxey, W. R
Chicago Fuse Wire A Mfg.Co.
Commercial El. Supply Co.
Electric Appliance Co.
FiberiteCo., The.
General Electric Co.

Gaskets.
Johns, H. W„ Mfg. Co.
Peerless Rubber Mfg. Co.

Gas Lighting, Electric.
Bogart, A. L.

Gears.
Besly & Co., Chas. H.

General Elec. Supplies
Andrae, J. & Sons Co.
Besly A Co., Chas. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman.
Commercial El. Supply Co.
Cutter El. A Mfg. Co.
Donley & Bunee.
Electric Appliance Co.
Farr Tel. & Const. Supply Co.
Forest City Elec. Wks.
General Electric Co.
Gilmore El. & Mfg. Co.
Hill, W. S. Elec. Co.
Hodge, Walsh A Loring.
Huebel A Manger.
Interior Conduit & Ins. Co.
International Elec, Co.
Johns, H. W.,Mfg. Co.
Metropolitan Electric Co
Midland Electric Co.
Minneapolis El. & Cons. Co.
Morrison Southern El. Co.
Northwest Engineering Co.
Ohio Electric Works.
Pacific Electric Co.
Partrick & Carter Co.
Pearson. F. J. Mfg. Co-
Peru Elec. Mfg. Co.
Phila. El. A Mfg. Co.
Sioux City Brass Works.
Westinghouse El. A Mfg. Co.

Globes and Electrical
Glassware.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial EL Supply Co.
Donley & Bunce.
Hemingray Glass Co.
Locke. Fred. M.
Murray A Co.. Jas. J.

GoVnors. Water Wheel.
LombardWaterWheel Gv.Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hard Rubber Goods.
Butler Hard Rubber Co.
FiberiteCo., The.
Goodyear Vulcanite Co.

Induction Coils.
International Elec. Co.
Queen A Co.

Insulators and Insulat-
ing Materials.
Andrae, J. & Sons Co.
Brixey, W- R
California Asphalt Co.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
Empire China Works.
Farr Tel. A Const. Supply Co.
FiberiteCo., The.
Gilmore El. A Mfg. Co.
Hart A Hegeman Mfg. Co.
Hemingray Glass Co.
Hodge. Walsh & Loring.
Ind. Rubber & Ins. Wire Co.
Interior Conduit A Ins. Co.
Johns Mfg. Co.,H. W-
Kartavert Mfg. Co.
Locke, Fred. M.
McKeague, J. B.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co.. The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated Wires and
Cables—Magnet Wires.
American Electrical Works.
Brixey. W. R.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Donley & Bunce.
Eastern Electric Cable Co.
Electric Appliance Co.
Farr Tel. A Const. Supply Co.
General Electric Co.
India. Rub. & Ins. Wire Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrioal Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.

Lamps, Alternating.
Puritan Electric Co.

Lamps, Incandescent.
American Endoscopic Co.
Buckeye Electric Co.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Edison Dec. A M. Lamp Dept.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co..
Metropolitan Electric Co.
Ohio Electric Works.
Pacific Electric Co.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Westinghouse El. A Mfg. Co.

Lightning Arresters.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Van Nuis, C. S.

Westinghouse El. A Mfg. Co.
Magnet Wire.
(See Insulated Wires.)

Mechanical Machinery,
Besly A Co., Chas. H.
Garvin Machine Co., The.
Hine & Robertson.
Stilwell-Bierce Smith-Vaile.

Mica.
Commercial El. Supply Co.
Johns Mfg. Co., H. W.

Mining Apparatus, Elec.
General Electric Co.
Westinghouse El. A Mfg. Co.

Motors.
Ahlm-Edwards Elec. Co.
American Engine Co.
Brush Electric Co.
Card Electric Co.
Central Electric Co.
Colburn EL Mfg. Co.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec Corporation.
General Electric Co.
Hine&Co., L. A.
Interior Conduit & Ins. Co.
Jenney Elec. Motor Co.
Metropolitan Electric Co.
Northern Electl. Mfg. Co.
Ohio Electric Works.
Roth Bros. & Co.
Ruprecht Electric Co.
Sioux City Brass Works.
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co,
Triumph Electric Co.
Westinghouse El. A Mfg. Co.

Oil Filters.
Metropolitan Electric Co.

Packing.
Besly A Co. Chas. H.
Garlock Packing Co.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
Central Electric Co.
California Asphalt Co.
Commercial El. Supply Co.
Johns, H. W. Mfg. Co.
Standard Paint Co.

Phosphor Bronze.
Phosphor Bronze Sm. Co. Ltd.

Platinum.
Baker A Co.

Poles.
Brown, DeWitt, Cedar Co.
Hart, C. S.
Llndsley BroB.
McLean, A. J.

Northern Supply Co.
Tagatz, H. A.

Porcelain.
Central Electric Co.
Commercial El. Supply Co.
Empire China Works.
General Electric Co.
Imperial Poroelaln Works.
Locke, Fred. M.
McKeague, J. B.
Peru Elec. Mfg. Co.

Publishers, Electrical.
Electrician Publishing Co.

Pulleys.
Rockwood Mfg. Co., The.

Push Buttons.
Central Electric Co.
Commercial EL Supply Co.
Electric Appliance Co.
Northwest Engineering Co.
Partrick & Carter Co.

Reels, Wire.
Minneapolis El. & Cons. Co.

Reflectors.
Murray & Co., Jas. J.

Rheostats.
General Electric Co.
Iron Clad Rheostat Co.
Leonard, Ward, Elec. Co.
Westinghouse El. A Mfg. Co.

Re- Winding.
Chicago Armature Co
Osborn & Co., W. T.

Sal Ammoniac.
Klipstein A Co., A.

Second-Hand Maehin'v.
Eieciri' al Exchange. Tne*

Shade Holders.
Housatonlc Co.

Speaking Tubes.
Central Electric Co.
Electric Appliance Co.
Partrick A Carter Co.

Speed Indicators.
Besly A Co., Chas. H.
Keystone EL Instrument Co.
Queen & Co.
Weston Electrical Inst. Co
Whitney Elec. Inst. Co.

Steam Heating.
Webster A Co.. Warren.

Storage Ratteries.
Electric Storage Battery Co.
Roth Bros. A Co.

Street Cars.
Brill Co., J. G.

Supporters, Inc. Lamp.
White Co.. The O. C.

Tapes, Insulating.
American Electrical WorKs.
Brixey. W. R.
Central Electric Co.
Commercial EL Supply Co.
Electric Appliance Co.
Ind Rubber A Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Insulated Wire Co.
Okonite Co., The.
Simplex Electrical Co.
Standard Paint Co.
Washburn A Moen Mfg Co.

Telegraph Apparatus.
Electric Appliance Co.
Western Electric Co.

Telephones. Telephone
Material and Switch-
boards.
American El. Telephone Co.
Andrae, J- & Sons Co.
Central Electric Co.
Commercial El. Supply Co.
DeVeau& Co.
Elwood Tel & Swltchbd. Co.
Farr Tel. & Const. Supply Cu.
Goodyear Vulcanite Co.
International Elec Co.
Kusel. D- A. Tel. Mfg Co.
Metropolitan Electric Co:
Northwest Engineering Co.
Orne Elec. Cons. Co.
Standard Tel. A EL Co.
Viaduct Mfg. Co.
Western Electric Co.
Western Tel. Cnns. Co.
Williams. Couch A Whitman.

Transformers.
Chicago Gen'l Fixture Co.
Central Electric Co.
Commercial EL Supply Co.
Diamond Electric Co.
Donley A Bunco.
Ft. Wayne Elec. Corporation.
General Electric Co.
Stanley Electric Mfg. Co.
Wagner Electric Mfg. Co.
Westinghouse El. A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
General Electric Co.
Westinghouse EL A Mfg. Co

Turbine AVheels.
Dayton Globe Iron Works Co.
Leffel & Co., Jas.
Smith, S. Morgan.
Stilwell-Bierce Smith-Vaile.

Universities.
Int. Corr. Schools.

Water Wheels.
Dayton Globe Iron Works Co
Leffel A Co., Jas.
Smith. S. Morgan.
Stilwell-Bierce Smith-Vailc.

Wire, Rare.
Besly & Co., Chas. H.
Brixey, W. R.
Commercial El. Supply Co.
Eieotric Appliance Co.
National India Rubber Co.
Okonite Co., The.
PhillipB Insulated Wire Co
Standard Underground C Co.
Washburn & Moen Mfg. Co.

Wire Joints.
American Elec. Fuse Co.
X Ray Outfits.
Central Electric Co.
Commercial El. Supply Co.
Edison Deo. A M. Lamp Dept.
Knott, L. E., Apparatus Co.
Queen & Co.

»t lnd< o-f Advertli Hi.
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Diehl BalanceWheel Motors.
THE ONLY
MOTOR
That can be directly
coupled to the shafts of

sewing machines.
MOTORS are entirely

SELF-CONTAINED and
replace the ordinary bal-

ance wheels.
THE RHEOSTAT is SO

arranged beneath the ta-

ble that the machine can
be started and stopped
or the speed regulated
simply by foot pres-
sure upon the treadle.

IN THIS
MANNER
The highest economy is

attained, because all ob-
jects intervening be-
tween the source and
subject of power are dis-

pensed with and the
electric current is only
used when the machine
is running.

Write for

catalogue.

DIEHLMANUFACTURING CO.,
SHOWROOMS: 561-563 BROADWAY, NEW YORK CITY; 128-132 ESSEX STREET, BOSTON.

What, a Perfect Shade Holder?
YES! THE ONLY ONE THAT FITS ALL SOCKETS,

Keeping Lamp in Center of Shade Ring.

TROUBLE
AND PLEASE

IT IS NEW
AND
ALL WE
CLAIM
FOR IT.

No Clamp Screw. Can be Detached by Half-turn of the Hand,

Is fastened on the wedge principle ; cannot get loose. Can be attached to Edison socket without
removing the robber or porcelain screw on lower end.

The Housatonic Company,
WALLINGFORD, CONN. 1IN

WRITE EOR PRICES.
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THE IRON ARMORED CONDOIT SYSTEM
OF TH!

INTERIOR CONDUIT AND INSOLATION CO.,

IM

IS THE ONLY STANDARD.
We Offer the Only Complete System of Electric Wiring.

Our New Standard Iron Armored Insulating Conduit
Is far superior to any ever placed upon the market, possessing advan-
tages in that it is extremely light, has a smaller outside diameter for a
given inside diameter, and moreover, has greatly increased insulating
properties. Like all other standards, this material will probably be im-
itated. However, the broad, fundamental patents covering the process
of manufacture prevent even a near approach to the features wherein
lie the strength and integrity of insulation possessed by our NEW
STANDARD IRON ARMORED INSULATING CONDUIT.

J
Catalogues, Samples and all in-

formation upon application.

INTERIOR CONDUIT & INSULATION CO.
GtKIVEMCAJv OFFICES AJV13 ^VVORKiS:

527 West 34th St., New York, IM. Y.
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EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

Eddy Motors—Slow, Medium or High Speed.

We build all necessary apparatus for the transmission of Electrical
Power through factory or other buildings.

The Eddy Electric Mfg. Co.,

WINDSOR, CONN.
NEW YORK, H. B. Coho & Co., Mail and Express Building.
PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St-

BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIRA, S. N. Blake.
ST. LOUIS, Western Electrical Supply Co.
KANSAS CITY, W. T. Osborn.
CINCINNATI, O., Nevada Bldg., John A. Stewart.
CHICAGO, 305 Dearborn St., Wallace & Hine, Managers.

mnomi
INTERIOR CONDUIT

(CUrWIIVIINO'S PATENTS

Note how the Wood-Lining does not crack

ARMORITE INTERIOR CONDUIT CO.,
omos AMD VSORKA.

478-480 FORT STREET, «ST,

DETROIT, MICH.

ELECTRIC APPLIANCE CO., Chicago, General Western Agents.

ELECTRIC HEATERS AVA,LABL
minimum expense.

Portable Heater for residences and offices, size 23 inches long, n 14 Inches
high, 5 inches wide. Weight 30 pounds.

Highest Efficiency, Simplicity, Durability, Production Guaranteed.
Our Street Car Heaters lead all competitors.

Send for new illustrated circular.

Heating coils renewed like incandescent lamps. Constructed for any voltage. Work on direct
or alternating current. Consumes 6. 8 amperes on no volt current, i. 5 on 500 volt current.

THE GLOBE ELECTRIC HEATING CO.,
147 North 12th

Street, Philadelnhia. Pa.

96 LEADS.
WHY?

BECAUSE:
1st—Has perfect contact
without marring softest

wire.

2nd—Line wire is held by
clamp instead of screw
points.

3rd—It is easy to take

apart; no screw driver,

only a quarter turn.

4th—Can use long fuse.

5th—All that use them say

so.

Write lor Prices on Fuse Blocks, Etc.

GILMORE ELEC. & MFG. CO., North Easton, Mass.

THE AMERICAN ELECTRIC METER.

Designed

for all

Forms

of

Service.

Send tor cir-

cnlars and
price lists. 3-Wire22-Li2hf Meter. Case Open, Sbowlne Mechanism.

The . . .

American

Electric

Meter

Co.,

1014 BelzBldg..

PHILADELPHIA,

PA.

OUR HIGH FREQUENCY

X-RAY COIL
Can be Relied Upon to Work at All Times.

Undisputed Supremacy.
WHAT OTHERS SAY MAY INTEREST YOU.

Messrs. L. E. KNOTT APPARATUS CO. Urbana, Ohio., Augusts, 1896.

Gentlemen:-Your high frequency coil for alternating circuit is giving very satisfactory results in the Roent-

gen experiments. Our ITedical Association has expressed Its highest appreciation of the working and results of the

Coil. I am safe in saying that my experiments have verified your high claims of Its efficiency.

Very truly. I. N. KEYSER, Prin. Urbana High School.

Manufacturers of
High- Grade X-Ray
Apparatus, me-
chanically and
scientifically per-
fect.

IE, Knott Apparatus Co.,
N

\k

Microscopic, Chemical and Physical Apparatus,

AKHRIIRTflN PIARE. BOSTON MASS.

ew X-Ray
. Paper,

Superior to Plates. Knott Direct Current High Frequency Coil for X-Ray Work.



WESTERN ELECTRICIAN January 30, 1897

IT PAID ALL THESE PEOPLE

TO BUY FROM US.
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Harrison Electric Co
Brownsville Electric Co
E. M. Moss
Fowler Electric Light & Power Co .

Masonic Temple
City of Lisbon
F. E. Whittemore
G. W. Van Alstine & Son '.

Buffalo Evening News
A A. Blair
Rounsville & Greenawav

. . .-

The Metellus Thomas Dry Goods Co
Stromberg Carlson Tel. Co
Home Electric Light & Power Go. .

.

H. Lanterman
C.C. McDonald .'.

Village of Gaylord
Lake City Water & "Light Co
Ionia Electric Co
Electric Equipment Co .:.."...-..

Chanute Electric Light & Power Co.
Hudson Electric Light Co. ... .

F. G. Warner
Hobart Electric Manufacturing Co.
Gates Electric Manufacturing Co. .

Southern Brass & Iron Co
Ralph Vose
J . Goettman
P. B. King ".'.'."

John Reek
Mt. Clemens Electric Co
Chas. Wilkinson
Geo. D. Simons Sl Co
Robert Wallace..' .,

American Electric Co
Lapeer Electric Co
Rockport Water Works Co
What Cheer Elec. Light & Power Co:
Chicago Illuminating Co
Knorville Elec. Light &. Power Co .

.

John E. Hall
Jamestown Electric Light Co. ......
Q. & C. Company
College Supply Store. ,.
H. Smith
Village of De Graff
A . Parno , .

.

O. B. Gates
J.W.Dyer
E. O. Faulkner .,..,
Fuller & HutsinfiUer.
Jas. H.Hart....
J.O; Ohler -

F. F. Griffin..

Lewiston Elec. Light, Heat & Power Co
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Dexter Safety Deposit Co.
Peyton & Co
Darango Light & Power Co.
W. F- Astel
South Milwaukee Electric Co
Ed. De Vail
Rahway Electric Co
C. M Lewis
"W. R. Bolles.

.

. . . . G.

.

.'.Camd.
. Mt. Clemens, ,»_

Chicago
•-.. Chicago

Chicago
Detroit, Mich.

. . . ... Lapeer, Mich.
Rockport, Ind.

. . . What Cheer, Iowa
Chicago

Knoxville, 111.

Macomb, 111.

. ..Jamestown, N. D.
Chicago Heights, 111.

Dixon, 111.

. ... Chicago
De Graff, Ohio
Greene, Iowa

Hillsboro, Ore.
Pulaski, Tenn.
Eddy, N>M.

.... Gallipolis, Ohio
Lebanon, Ind.

•r Lima, Ohio
.Lakeland, Fla.

. Lewiston, III,

-'.° o

-'- u ^7 , ^? "JXf *. K~ -^
~ Ar- <? S $* ~°- *£sSPIbSs

. North Adams, Mass.
Chicago

Belton, Tex.
Dnrango, Col.

Washington, Ind.
• South Milwaukee, Wis.

Plattsburg, Mo.
Rahway, N. J.

Plymouth, Ohio
Ewing, Ind.

ir^;J^emaiU Z\ Joplin.Mo.
V. est Chicago Street Railroad Tunnel Co ChicagoBrtt^nrf \f-.,i w»,Mi i .Davenport, IowaBettendorf Metal Wheel Co.

.

Superior Light & Power Co
Montana Electric Co
Marysville Light & Power Co.

.

B. L. Cron & Co

three
.Port

Rivers,
gurou.

pay McCo^"'
Victoria,
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why TRY US
won't

Mich-
Ohio

' Ohio
cn>««»i Bi«u,c v iieht Co
i. vbert W» Electric ^. ric Co.--- . .w-— ,,p ooi"

Tort S^aSric^§ric CO. *?
.

.Victona.J
t p..

.West Superior, Wis.
Butte, Mont.

Marysville, Kas.
. .Bloomiugton, Ind.

Columbia, Tenn -

.. . .Chicago
. . . Chicago

Chicago
.Niles, Ohio

Chicago
itheris, Ohio
.... Chicago
rnton, Mien.— Erie, Pa.

,
...Erie, Pa.

Wittemc
H. O. Dutte.
Villisca Electnc ^

Peotone Electric Co :

.

E. E. Gaylor .". •,
s

E. Merritt& Sons .'.;
; .

Fairbury Electric Light Co
Rome Electric Light Co
Silas J. Douglas

".'.'.'.'.'.'.'.!'. iiast a
Little Rock Edison Light Co... Little Rot
The Lexington Hotel Chic.,
Faribault Construction, Gas & Electric Co. Faribault. Minn;

...Shushan, N. V.
. . .Hamilton, Ohio

.
. .St. Johns, Mich.

Chicago
Dayton, Ohio

.
. .Louisville, Ky.

. .Greencaslle, Ind.

.Rhinelander, Wis,
Chicago

Ashland, Ky.
Bradford, Pa.

.... Sturgis, Mich.
Alpena, Mich

. .Providence*. R. I.

Kearney, Neb.
.Cincinnati, Ohio

Edw. Wallenstein& Co
H. P. Deuscher&Co.... ...
O. P. Dewitt
W, E. Bennett
Dayton Telegraph Co
H- Young S: Co
De Pauw University
Jas. S- Kirk & Co
Brewer & Hoffman, Brewing Co
H. H. Fowler
Standard Wood Co
Charles Enbsmehl ...]..........
Alpena Electric Light Co
Geo. E. Claflin

Geo W. Frank Improvement Co.

.

Stewart Electric Repair Co
Beatrice Street Railway Co '.

.

."."
Beatrice, Neb"

Sterling Gas & Electric Co Sterling 111
Peoples' Gas & Electric Co Chillicothe, Mo.
Lebanon Electric Light & Ice M'fg. Co Lebanon, Ky.
Coshocton Electric Light, Fuel & Power Co Coshocton, Ohio
Nevada Electric Co ... . Marshalltown, Iowa
Ernest Long Chicago
J- Mayr ; Chicago
City Electric Light & Water Works Co. Water Valley. Miss
Jac. C. Taber

_ Oakland, 111
Denison & Reiser.

: Manon, Ohio
Kearney Electric Co Kearney, Neb.
J- M. Piazzek ; Valley Falls, Kas
Antigo Edison Electric Light Co Antigo 111
Salina Light & Power Co Salina Kas
Henderson Electric Co Henderson. N C
Peoples' Power Co , . . Davenport, Iowa
Missouri Telephone & Manufecturing Co. ... St. Louis, Mo.
Fort Scott Electric Light and Power Co..... Fort Scott, KasJ

NT LAMPS
We have just purchased the entire stock of Incandescent
Lamps of the Xew Tnrk Electric Co. These lamps are
the regular proi'iict of this factory, and the stock consists

n carefully tested for candle power arid efficiency, and we guarantee an average life of
base, any voltage, any candle power; 6-8-10-16-20-24-32-50-75 and 100,
ach, in barrel lots. 32 candle power, 20c. each. Colored, frosted

ndle power,

d bunghole

THE ELECTRICAL EXCHANGE

it pay
YOU?

You may make money by it,

and a trial will only cost a postage stamp.
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WERE OVER THAT PILE

OF "ROCKS "B0V3- NOW
WATCH US TAKE THE HURDLES /

.
DEDICATED TO OUR
MANY KIND FRIEND5 AT
THE MIL WAUKEE CONI/EN TION

ALTERNATE CURRENT

Machine Circuit-Breaker.
>
a
0)
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Hi <b

>°-
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o
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READ THE FOLLOWING ENDORSEMENT:
BOSTON ELECTRIC LIGHT COMPANY, i

Boston, Mass., Nov. 17, 1S96. i

MR. i. l. i.i.i»r,\
Dear Sih:—The alternating machine circuit-breakers purchased of you two years ago have

proved to be all that you claimedfor them. We have not lost a single armature from short circuits
or lightning in any ol our stations since we equipped our dynamos witli the breakers, and there
seems to be no possible trouble on the dynamos or circuits that this device will not handle di-
stantly. They have saved us many times their cost, and we consider them the best insurance that
we could possibly place on our alternating plant. No station manager can afford to run a station
without them if he uses the alternating system, as one visit by lightning or one short circuit will
do more damage than many times the cost of the circuit breakers. Should be very glad to have
yon refer any one to us for our experience. Yours truly,

BOSTON ELECTRIC LIGHT COMPANY,
F. A. Gilbert, Pres. and Mgr.

Agents wanted in leading cities. SEL.L.S ON SI«HT.
Circular and prices on application.

L. L. ELDEN,
-305-

CONGRESS STREET, BOSTON.

M*de - bv The- Rockwood- Manufacturing- Co- N£*l,
J.M.&t.R>&PENN'A.S't.,

|ND |ANA p0L |<gND |ANA,U.S.A.

BUY
Your Electrical Books of the Electrician

Publishing Co., Suite 510 Harquette

Bldg., Chicago. You will save TIME and

MONEY by doing so
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THE NORTHERN ELECTRICAL MFG. CO.
MADISON, WISCONSIN,

WAS AWARDED THE CONTRACT FOR EQUIPMENT
OF ALU

PRESSES AND BOOKBINDING MACHINERY

-®-

NEW

EIGHT-STORY

PLANT

OF

GERMANIA

PRINTING

CO.

MILWAUKEE,

WIS.

-®-

H 1

ill II!

Mil
S
9

¥3\- ft
1 II

OF THIS

EIGHT-STORY

PRINTING ESTABLISHMENT

-WITH-

J

STEEL-CLAD MULTIPOLAR

NORTHERN • •

• • MOTORS

DIRECT CONNECTED

TO EACH PRESS AND MACHINE
BY USE OF THEIR

ORIGINAL AND NOVEL METHODS.

The Northern Electrical Mfg. Co.
-MAKE A SPECIALTY OF-

DIRECT CONNECTED WORK Hi KINDS OF MACHINERY.

FIVE
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

Electrician Publishing Co.,
Suite 510 Marquette Building,

CHICAGO, ILL.

ONE
DOLLAR
EACH.

BTJCEE7E
QUALITY
UNEQUALED

FACTORY
PRODUCTION
TRIPLED.

INCAND
Monadnock Building, Chicago.

IVI
THE BUCKEYE ELECTRIC CO., Cleveland, Ohio.
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Oonduif Fittings.
We carry in Chicago a complete stock of Ar-

morite fittings; such as couplings, elbows, junc-

tion boxes, outlet boxes, etc.

Our stock of Armorite Iron Armored Interior

Conduit is the largest stock of iron armored con-

duit carried in the West. We can fill an order

for 100 feet or for a carload promptly from Chicago.

Remember that Armorite is theSMOOTHEST
interior comlnit 011 the market in every
sense of the word.

ELECTRIC APPLIANCE COMPANY,
ELECTRICAL SUPPLIES,

242 IIADISOIV ST., - - - CHICAGO.

Electrical Compound.
THE MOST THOROUGH INSULATOR.

Insures Perfect Satisfaction.

ARMATURE AND FIELD COIL VARNISH,
Hade of the Highest Ingredients.

THE STANDARD PAINT CO,
81-83 John St., New York.

CHICAGO OFFICE, 189 Fifth Avenue.

EFROPEAX REPRESENTATIVE,
Robert W. Blackwell, 39 Victoria St., Westminster, London, S. W.
Philadelphia Agents, NOVELTY ELEC. CO., 50-54 N. Fourth St.

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook, N. H.

MANUFACTTTKEES OF

High Grade Electrical Instru-

ments of every description.

Fac-simile of a G-ineh section of Eclipse Gasket
showing name and trade-mark imbedded.

For UNIONS,
HANDHOLES
AND

MANHOLES.
PATENTED AND MANUFACTURED EXCLUSIVELY BY

PEERLESS RUBBER MANUFACTURING CO.,
16-24 Woodward Ave.. Detroit. Mich. 16 Warren St., N. Y. 202-210 S. WaterSt, Chicago. III.

THE NEW "BUG."
Reynolds' "SelHnsulating" Cut=0ut. Small, Simple, Safe.

RONTGEN RAY

APPARATUS
OF ALL KINDS.

ELECTRIC, SIGNS.
MINIATURE AND

DECORATIVE LAMPS.

CATALOGUES ON APPLICATION.

ACTUAL SIZE.

No cover required. Insulation effected with the connection. It cannot "ground" the fixture.

Quickly adjusted. Tape useless; Cheaper and smaller than any covered "Bug" on the market,
and wholly different. Complies with Underwriters' requirements. For sale by all Supply Houses.

S. K. REYNOLDS, Agent, 136 Liberty St., New York.

EDISON DECORATIVE AND MINIATURE

LAMP DEPARTMENT,

(GENERAL ELECTRIC CO.)

HARRISON, N. J.

Highest Insulation
. . IN . .

Triple Petticoat China

AND

Glass Insulators

for High Voltage Power

Transmission,

Street Railway, Elec-

tric Light, Telegraph

and Telephone

Lines.

Send for Catalogues.

FRED M. LOCKE.
VICTOR, N. Y.

AJAX
ARC LAIS.

(150 Hour.)

C. S. VAN NUIS, 43 Co
M
rt,an

^t
?
treet

-

New York.

MANHATTAN GENERAL CONSTRUCTION CO..
44^?^r'

ENCLOSED ARC LAMP
Burns 150 hours with 1 2 inches of carbons.

10,000 Manhattan Arcs in service.

100 CENTRAL STATIONS.
WRITE FOR LATEST CATALOGUE. "THE LIGHT OF EXPERIENCE."

753 Monadnock Bldg.,
CHICAGO.

61 I John Hancock Bldg.,
BOSTON.

Send for Samples and Prices of

Samson spot cord
For Arc Light and Trolley Cord.

SAMSON COR
GRAPHITE SPECIALTIES

FOR ELECTRICAL USES:
Graphite Rods of Various Lengths, from 1-5 Ohm to 100 Ohms Resistance

to the inch. Graphite Roxes and Crncibles, Resisting Heats
of4,000 Degrees. Inquiries Gladly Answered.

JOS. DIXON CRUCIBLE CO., Jersey City, IM .J.

PARTRICK^ $ s
°dsi

;

CARTER CO.wmm<
SSaT 1 ANNUNCIATORS
ELECTRIC BURGLAR E.F1RE ALARMS
SUPPLIES SIGNAL GONGS HELLS etc

A COMMUTATOR NECESSITY

!

Is the only article that will prevent sparking. Will keep
the Commutator in good condition and prevent cutting.
Absolutely will not gum the brushes. Endorsed by all

users. Ask your Supply House for "GALE'S" and
take no other.

K. MCLENNAN & CO., H28 Marquette Bldg., Chicago, III.

THIS SPACE FOR RESULTS OF TRIALS.
Send for free sample stick and let us have the results.

Your experiences will be of value to your neighbor.

Reports:

"I used the sample of Gale's Commutator Compound you sent us and I
lind it is the best lubricant for Commutators that I nave ever used."

Delano Electric Light Plant,
Delano, Minn. M. E. Muekey.

"We received a stick of Gale's Compound from you as a sample and will

say it is the only tiling of the kind we ever tried that is of any use at all;

it keeps a nice gloss on all the Commutators, with no sparking whatever."
Imhaxa Electric Co.

Indiana, Pa. Edward Kowe, Supt.
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Etjgejte F. Phillips, Prest. F. X. Phillips, Treas. "W. H. Sawyer, Secy.

AMERICAN ELECTRICAL WORKS,
PROVIDENCE, B, JL

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANJTE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Yokk Store, P. C. Ackerman, 10 Cortlaudt St.
Chicago Store, F. E. Donohoe, 241 Madison St.

Montreal Branch, Eugene F. Phillips' Electrical "Works.

THE CLARK WIRE.
FOR

SWITCHBOARD,

RAILWAY

and MOTOR USE.

CLARK WIRE"

All sizes of

Stranded and Flex-

ible Wire and
Cables with

' Clark's Insulation.

Inspector Boston Fire Underwriters' Union says:

"A thoroughly reliable and desirable wire in every respect."

The Clark wire has been before the public and in use for the past ten years,

and has met with universal favor. We guarantee our insulation wherever used.

Aerial, Underground or Submarine, and our net prices are as low, if not lower,

than any other first-class insulated wire. We shall be pleased to mail Catalogues,

with terms and discounts for quantities.

EASTERN ELECTRIC CABLE COMPANY,
HENKY A. CLARK, Treas. and GenT Manager.

HEEBEET H. EUSTIS, Pres. and Electrician.

61-63 Hampshire Street,
OIM, IVIA

Dental and Surgical Lamp

THE ESPERSEN DENTAL SURGICAL LAMP.
Dentists can find nothing better than our " Espersen Dental Lamp " as illustrated above. This

lamp stands 59 inrhrs liiith, has a swingius arm which is callable ol" four distinct movements, allow-

ing the reflector to be a.lju-te.l In anv angle lor tile examination of the month. Many dentists who
are using this lamp claim that it is the most linished article they have ever seen and one which
gives entire satisfaction. The lamp is balanced by a weight which runs inside of the nickel tube

nd forms a perfect balance, . . . ,.
It is furnished complete, with cord, connecting plug, lamp and reflector, boxed ready for ship-

ment. Always state style of connecting plug.
We desire good agents in every state. Write for prices and terms.

PACIFIC ELECTRIC CO.,
i^s. oieosfSK, wis.

H, M. UNDERWOOD. Marquette Building. Agent for Chicago and Cook County.

EVERYTHINB IN WIRE.
BARE AND INSULATED.

ALSO MANUFACTURERS OF THE "CHICAGO" RAIL BOND.

WASHBURN * MOEN MFC. CO.,
WORCESTI MASS.

Patented.

MDODBLK&BOOVE PONY INSULATOR
HIGH INSULATION.

The most perfect Glass Insulator made is the
Teat Insulator.

"The Teats on the lower rim of the petticoat

attract the water on the outer and inner surfaces

of the Insulator into drops. The water drops
from these points onto the cross arm, thereby
preventing the moisture from creeping to

the pin."

HEMINGRAY GLASS CO.,
CoTy

8ton
'

FACTORIES, MUNCIE, IND.

SAL AMMONIAC.
(ELECTRIC BRAND.)

For Electrical Purposes.

Guaranteed 98/99 per cent, and free of lead and iron.

If you want the best quality ask your dealer

for this brand. Imported by

A. KLIPSTEIN & COMPANY, 122 Pearl St., New York.

BRANCH OFFICES AND WAREHOUSES: New York, Chicago, San Francisco, Houston, Philadelphia.

Pittsburg, Scranton.

HARD RUBBER GOODS
F~o>s- Electrical

Telephone Receivers,
Battery Cells,
Switch Handles,
Sheet, Rod and Tubing.

Estimates for special work. Write for prices.

The Goodyear Vulcanite Co,,

353 BROADWAY, NEW YORK.
FACTORY : Morrisvllle, Pa.

M. DITTENHOEFER, Gen'l Mgr.
GEO. PELLINGER, Mgr. Elect. Dept.

'urposes.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Apparatus for

Arc, Direct Curren-fc and Alternat-
inglncandescent Lightingand

^o>Ar&r Transmission.

CHICAGO ARMATURE COMPANY
14 and 16 North Canal Street, CHICAGO.

Armatures, Fields

and Transformers

Re-Wound . . .

Duplicate . . .

Armatures Made .

Expert Electrical

Testing . . , .

OUR SPECIALTY:
Commutators made and re-fllled and
armature winding for any system.

Manufacturers of .

Constant Current .

Dynamos & Motors

From 1 to 30 . .

Horse-power. . . .

Write for our . . .

Special Discounts.

WEATHERPROOF WIRE.
ACENCIES:

Western Electric Co., New York.

Electric Appliance Co., Chicago,

Pettingell Andrews Co., Boston,

Electrical Engineering Co,, Minneapolis,

St, Lonis Electrical Supply Co., St. Lotus.

The Bradford Belting Co., Cincinnati.

Phillips Insulated Wire Co,
Office and Factory: PAWTUCKET. R. I.
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FOR SALE.
Electric Lighting Plant

In, a good Illinois town of about
3,000 people. Enquire

A. M. SEARLES,
,202

c
F
:
s
c
H
/o

R
o
BLDG

FOR SALE.
Electric street railway. About five miles long

in a city of 20,000 inhabitants. Will be sold at a
nominal price on account of foreclosure by the
bondholders. An unusual opportunity for in-

vestment or speculation. Address "ET^EC-
TRlr. RAILWAY.'* care AVesters Elec-
trician, 510 Marquette Bldg., Chicago.

FOR SALE CHEAP.
Four Electrical Generators in First-

class Condition.
Constant potential, 150 K. W., Type A 23-1

Volts, 500; amperes, 300. Detroit Electrical
Works' Standard. Apply to

R. L. GINSBURG & SONS,
DETROIT, ... - MICH.

FOR SALE.
Ono 1,000 light incand scent dynamo nnd one

100 light incandescent. Both direct current, com-

pound wound.

I A. HINE & CO.,
234 E. Lake Street,

CHICACO.

FOR SALE.
$3,000 will buy two-thirds stock issued in

telephone company doing prosperous business in
live western town. Address "Telephone,'"
care "Western Electrician, Suite 510 Mar-
quette Building, Chicago. -

\AfA p*a T E D -

ARMATURES TO REWIND.
Winders direct from T.-H. and Westinghouse
shops. Work guaranteed. Ten years' experience.
Light plants installed complete. Send for p tees.

HODGE, WALSH & LORONC,
531 Delaware. Kansas City, mo,

WANTED.
A position to take charge of an electric light

plant. Good, all round man. Understand
water-works pumps. Am a married man and
will do good work for reasonable wages. Ad-
dress "ELECTRICIAN," 509 JTth Street, Mil-
waukee, Wis.

WANTED.
An electrical and steam engineer having many

years practical experience desires position, pre-
ferably in small town. Is responsible and can
furnish the very best of references. Address
'ENGINEER," care Western Electrician,
510 Marquette Building.

WANTED.
A draughtsman; must have had experience on

Switchboard work; name places where you have
worked, state wages expected and when you
could come. Apply

CANADIAN GENERAL ELECTRIC CO.,

Peterboro, Ontario. Canada.

WANTED.
Position as superintendent or chief engineer

of power plant, where a thoroughly competent
hustler wdlkbe appreciated. Refer to the many
plants I have built. Highest city references.
Age, :«. Desire to locate permanently: Address
"Chief Engineer," care Western Elec-
trician, Suite 510 Marquette Building, Chicago.

WANTED.
Edison 750 light capacity dynamo, three-wire

system. State price and condition. Address
P. «. Box 327, Chattanooga, Tenn.

WE UNDERSELL ALL!
Bicycle Electric Li trli'ts8;i.0v

Necktie Electric Lights 1.50
Edison Electric Motors 1.00
Battery Fan Motors
$8 Medical Batteries 3.95
Induction Coils 1.75'

Electric Bells linest, .25
Dry Batteries Best, .25

Discountto Dealers.

Our Bicycle Electric Light
is the best thincr that ever
janrjened. Catalogue li-»q

OHIO ELECTRIC WORKS, Cleveland. Ohio.

C0tO/f^/MM
IC£NT£/\CH

)H£eiST£RCHEMfCfll CO.
*MJC/Bt£fsn,$r> PAUL, IAIHH

Anchor or Toggle Bolt. Stiiwell's Patentst™ Water Purifier.

Electrical and Small Woodwork a Specialty.
Send for catalogue.

C. H. LEVER MFG. CO., CHICAGO.

Agents Wanted.

A few good live agents

to take subscriptions for

the WESTERN ELEC-
TRICIAN and handle our
book publications. Liberal

commissions paid.

Address, stating expe-

rience and references,

Electrician Publishing Co.,

5 I O MARQUETTE BLDG.,

CHICACO.

Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

Tie Stiltell-Bierce & SiitMaile Co.,

DAYTON, OHIO.
Risdon Iron & Locomotive Works. San Francisco, Cal., Pacific Coast Agent.

NORTHERN S«JF»F»I_Y CO.,
CEDAR POLES and RAILWAY TIES.

Office : Oid Colony Bldg., CHICAGO, ILL. Yards : Peshtigo, Wis., Fisher& Nathan, Mich.

Write for

Prices on LIVE CEDAR POLES%
TO

S. Hart,

0C0NT0, WIS.

Rflap cf the United States.
A large handsome Map of the United

Slates, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S Eustis, Gen'l Pass. Agent, C, B.

&.Q-. R. R., Chicago, 111.

INTERNATIONAL ELECTRIC CO.,
76 Beekman Street,

New York.
Ruhmkorff

Induction Coils,

Telephone Coils, Experi-

mental Work, Small Ma-
chinery, Binding Posts.

CEDAR
Lindsley Bros.,

MENOMINEE. MXH.,

WHOLESALE PRODUCERS. POLES
FOR PRICES

CEDAR POSTS, POLES AND PILING
Write H. A. TAGATZ, Beaver, Wisconsin.

WHOLESALE PRODUCER OF ALL KINDS OF CEDAR PRODUCTS.

E, MICH., for prices on WHITE CEDAR POLES.

"H. W. J." Electric Car Heater.
(PATENTED,^

Simplicity—Effectiveness—Durability—Economy.
Ko coils to short-circuit or break, no oxidation, perfect air
circulation, easily controlled and regulated by patented knife
switch. Adjustable to three different degrees of heat. Prices,
etc., on application. • . . . ,

H. W. JOHNS MANUFACTURING CO.,
840*?f^&fe* «*

New York. Philadelphia.

BELLS
PUSH BUTTONS.
Exclusive Features.

Send for New Catalogue.

Huebel & Manger,
MANUFACTURERS,

Style F. 290 Graham St., Brooklyn, N.Y.

W.T. Osborn & Co., re-wiS m7 repairing.

The
Oldest
House in
the
West.

WRITE FOR PRICES
AND

CATALOGUE.

GIVE US A TRIAL.

W.T. Osborn & Co.,

705 Delaware St..

KANSAS CITY. • MO
M. D. 8, T:-H. ABC AK1IAT1EE.
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Victor Turbine Water Wheel.
Cylinder or Register Gate- Close Regulation and High Efficiency

at Full and Partial Gate-

™Jte«?ttention of ELECTRIC COMPANIES is called to this CELEBRATED WATERWHEEL as particularly adapted to their use, on account of its remarkably steady moilon,
Iiigli speed and great efficiency and large capacity for its diameter, being double
the power of most wheels of the same diameter, ft is used by a number of the leading- electric com-
panies with great satisfaction. In the economical use ot water it is without an equal, producing the
highest per cent 01 useful effect guaranteed*

SEND FOR CATALOGUE AND PARTICULARS.
The accompanying engraving represents a single 10-inch Victor T«rbine on horizontal shaft to

develop 36 H. P. under 3S feet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts.
and where the situation admits of their use we recommend them.

THE S-HLWELL-BIERCE & 'sMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works, San Francisco, Cal., Pacific Coast Agents.

Incandescent Lamp Supporters, m^

J Dstant placement and fixture of lamp in-auv
desired position, with no attention to lasteninps.

Adapted to every requirement from library to

workshop. Send for catalogue C.

THE 0. C WHITE CO.. WORCESTER MASS

On receipt oL

10 CENTS
. . We will send you a

Western Electrician

lootitt ScMi
FOR 1897.

Every Lighting man should

have one.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marauetle Bldq.. CHICAGO

CHICAGO AGENTS FOR

CLIFTON IRON ARMORED

CONDUIT,

Arc Lamps, Carbons.

Electrical Supplies and Fixtures.

AGO GEBfiMLFIXTURE CO,

1 69 Adams St., CHICAGO, ILL

The Standard Open Circuit Batteries
of the World.

SliHD FOE CIRCULAR AND PKICE3.

THE LECLANCHE BATTERY CO.,
111 to 117 East 131st St., N. Y.

WE SHALL ISSUE ON JAN. 1st, 1897.

A NEW CA.TAL.OGUE1.
THIS CATALOGUE WILL CONTAIN PRICES AND ILLUS-

TRATIONS OF A COMPLETE LINE OF

HILL S\A/!TCHE:S
It will Show Four Separate Lines, viz.: STANDARD. SINGLE BREAK.

QUICK BREAK, and our new

ALL COPPER SWITCHES.
141 FRANKLIN STREET,
BOSTON, MASS.

MACHADO & ROLLER.
203 Broadway. New York.

CENTRAL ELECTRIC CO .

175 Adams Street. Chicago. III.

ABNER-DOBLE CO..
San Francisco. Cal.

SEND I OR CATALOCUETO BE MAILED
IN JANUARY.

NEW ALL COPPER SWITCH.

W. S. HILL ELECTRIC COMPANY,

NEW BEDFORD, MASS.

Manufacturers of Switches and Switchboards.

No More Liquid Batteries.
THE ROYAL COMBINES BEST FEATURES OF

LIQUID AND DRY BATTERIES.

ADVANTAGES:—
No action until water is added, hence can be kept

in stock for years.
Especially adapted tor export, as extremes of tem-

perature will not affect it.

For open circuit work only.
E. M. F. 1.50 on open circuit. ) _,

Amperage 3. on short circuits,
guaranteed.

Size Si" by 2|", weight U lbs.

PRICE SO CENTS.
Samples sent to any part of U. S. A. on receipt of 75 cts.

Liberal arrangements made with trade.

MIDLAND ELECTRIC COMPANY,
5 Hanover Street, New York. U. S. A.

ne:w EonrioiM,
CROSBY & BELL'S ELECTRIC RAILWAY,

JUST OUT. PRICE S2.50. SEXI> FOR IT.

ELECTRICIAN PUBLISHING CO., 5 10 Marquette Building, CHICACO.

OUTDOOR NIGHT WORK IS ITS SPECIAL FEATURE,

400 RAJTXROABS and over 300
CONTRACTORS find valuable as-

sistance from this light.

Mr. Edward Robinson. ArRlL 30, 1830.

44 and 40 Washington St., City.

Deae Sir:—It affords us much pleasure to state that we
have had only the best satisfaction with the use of the "Wells

Light" on our works. ^ggtlGiir* S0N,
Contractors and House Movers, 516 E. 17th St., New York.

This is the ONE light that will answer your needs in sudden
emergencies, as it is

Always Ready, Self-Contained,

Portable, Perfectly Safe,

And Unaffected by Wind or Weather.

Over 10,000 in Use. 800 to 4,000 Gandle-Power from Oil,

THE WELLS LIGHT MFG. CO.,
Bdvrard Robinson, Sole Prop.,

41 Washington Street, NEW YORK,
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THE OVERSHINER

Switchboard! Telephone.
A. <S'wri"tolxt>oa.i?caL

TXitit Does Not
Infringe •

At last we have perfected a switchboard
that is perfect—100 drops, occupies 15 inches
square, all hard rubber front. Each drop
is a switchboard in itself. Can be removed
and replaced without disturbing any other
drop or any of its connections without un-
soldering or soldering a single wire. The
line wire is not even disturbed Every drop,
drop coil, ringing connection, drop restorer
is all in one encased in a hard rubber shell.
The act of answering call mechanically re-
stores drop at same time. The act of mak-
ing connection rings party up called for.
Operator cannot get mixed up. A drop
down is positive evidence that call has not
been answered. Any operator can take
out and replace drop and all its connections
in 20 seconds and it is readyfor use. Round
plugs and spring contacts make perfect
connections. The cut shows hoard com-
plete with one drop and all its connections
taken out. With this outfit it is an impos-
sibility to answer a call without restoring
drop. An impossibility to place plug in
number called for without ringing same up.
Only two movements to answer call, restore
drop and ring up party called for. No ring-
ing back in operator's or subscriber's ear.
Don't fail to inquire further into the merits
of this board before buying.

METALLIC OR RETURN WIRE SYSTEM.

We make telephones, too. Not "things,"
but telephones that will give service. Guar-
anteed first class in every particular. Our
transmitter is "right." Automatic ringing
attachment. No push button, or pushing
in on crank. Complete, oak or walnut-
single or double cell—$12 each. Cash to
accompany order. Your money back if

not satisfa- tory in every respect. Bridgin
bells furnished, $3 extra.

Elwood Telephone

& Switchboard Co.,
BX.WOOD, I3VI3.

REFERENCES:—First National Bank and
Citizens' Exchange Bank. Elwood, Ind.

THE STANDARD TELEPHONE
AND ELECTRIC CO.,

MADI IM, \ft/li

P. L. Spooner, President.
H. C. Dodge, General Superintendent.

E. W. Batchelder, Secretary.
H. A. Taylor, Treasurer.

Manufacturers of reliable, time tried and tested Telephone
Apparatus. Irrespective of price the best. Trial proves it.

We have received thousands of unsolicited testimonials

and have equipped over 150 dividend-paying exchanges.

A TIMELY HINT: Buy Telephones and Appli-

ances from manufacturers whose guarantee of protection

is a practical certification that your interests will be ably

taken care of. "A Word to the Wise," etc.

Up=to-date instruments furnished to meet all require=

ments of service.

Standard Telephones and Switchboards are leaders. Why? Because

efficiency of operation, best materials, finest workmanship and careful

attention to details recommend their adoption by experts. Correspondence

solicited.

Swedish

Telephones.
Transmitter Guaranteed In-
definitely. Sold separately.

Send for New Reduced
Price List.

Catalogue just out.

Sole Selling Agents for the U. S. of the Swedish Micro-
phones or Transmitters.

iams, Couch & Whitman,
196 Summer St,, Boston, Mass.

N

HART FLUSH

SWITCHES
For single switches or gangs. Time saved in installing the

switch more than pays for the box. Prices low.

THE HART & HEGEMAN MFG. GO.,
HARTFORD, CONN.

PERKINS
New Solid Plate Flush Switch.

CUTS SHOW EXACT SIZE AND SHAPE OF

10 Amp. Double Pole, 10 Amp. Single Pole

Three-Way and Four-Way Switch.

Adjustable Plate on which Key Cannot Bind.

Larger Sizes also in Stock.

HARTFORD, CONN.
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^URKAY FLINT GLASS GLOBSS ANP SHAPSS,

We manufacture Arc and Incandescent Globes and Shades
of all Shapes In Opal, Clear, Roughed and Colored.

Large Capacity. Prompt Shipment.

JAMES J. MURRAY & CO..

Trenton Avenue, Onlvert and Waterloo Streets, PHILADELPHIA, PA.

We Manufacture

^TELEPHONES.
Complete Exchanges Installed.

Northwest Engineering Co.,
ST. PAUL, MINN.

*A NOVEL
TELEPHONE

system;
Don't helieTe you've seen it. Before

buying write us—it'll pay.

Orne Electric Construction Co.,

9th Floor Owings Building, CHICAGO.

GUARANTEE: To give entire satisfaction.

T
ELEPHONE
Send for our prices before you

place your orders. SDEVEAU&CO.,
32 AND 34 FRANKFORT ST.. NEW YORK.

Telephone Men!
Read Webb's "Telephone Hand-

Book." Price, $1.00. . .
'..

Electrician Publishing Company,
Suite 510 Marquette Bide-. Chicago.

...FOR.

TELEPHONES

VIADUCT CO., Baltimore.

The American Electric

-^Telephone Co.,

KOKOfVIO, IND., U. S. A.,

The Largest Manufacturers
OF

Telephones #
Switchboards

IX THE EXITED STATES.

ALL GOODS STRICTLY HIGH GRADE.

325 exchanges, aggregating 60,000 telephones, in

use. Three years' service. Write for our 1897

catalogue showing new types and prices.

KOKOHO,
Ind., U.S.A.The American Electric Telephone Co.,

Steam Engineering and
Electricity

Taught by Mail.

Our Stationary Engineers' Scholarship includes instruction in Arithmetic. Mensuration and the
Use of Letters in Algebraic Formulas, Mechanics, Mechanical Drawing, Steam and Steam Engines,
Steam Boilers, Dynamos and Motors.

Besides a thorough education in the theory of Steam Engineering the instruction is designed to
' qualify Steam Engineers and other students to understand, operate and care for electrical ma-
chines; to Instill electrical plants; to perforin calculations aud to locate and remedy faults.

Studies are carried on at home. So time lost from work. Specially prepared Instruction and
Question Papers, superior to text-hooks, furnished free tostudents. -. -

.

Also courses in Mechanics: Civil Engineering in all its branches: Book-Keeptngand Business Forms
and the English Branches.

A circular giving full particulars will be sent free. Mention the subject in which you are inter-

ested. Address

THE INTERNATIONAL CORRESPONDENCE SCHOOLS, Box 1002, Scranton, Pa.

LOOK BEFORE YOU LEAP

!

This old maxim should always be remembered by purchasers of Tele-

phones—A GOOD TELEPHONE IS ONE OF THE GREATEST BLESSINGS
THAT HAS BEEN GIVEN TO MAN—A POOR TELEPHONE WILL MAKE
YOU CURSE MORE THAN ANY ONE THING YOU CAN GET.

If you want Good Telephones, write us.

THE D. A. KUSEL TELEPHONE MFG. CO.,
I 105 PINE STREET, ST. LOUIS, MO.

[HercDljesBat^rTe^
1A_ Clede BAHeriesI

POR.CCLAIN lNSt[ATION Of all Kinds I fZ
We Solicit the mohints ot

SpecAl Designs of- Porcelain.

flpiWNJ"FMP UFACT0HY.

if

M-ttoCttWiE St

5S^«r^HX

WESTERN TELEPHONE
—*—-CONSTRUCTION CO.,

250 S. Clinton Street, CHICACO,
. . LARGEST MANUFACTURERS OF . .

Telephones and Appliances,
EXCLUSIVELY, IN THE UNITED STATES.

Jewell Belting Go.

TAPSTERS OF

OAK BELTING LEATHER,
Manufacturers of. . ,

High Grade Oak Belting,

HARTFORD, CONN.

JENNEY, JENNEY, JENNEY, JENNEY,

GENERATORS AND MOTORS.
ELECTR0=PLATING DYNAMOS.

Jenney Electric Motor Co.,
SOO La Salle Street, Indianapolis, Ind.
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THE BLACK SPOTS
Which mark the difficulties met with in prac-
tice by Electricians, Engineers, Dynamo Tend-
ers, Linemen, Students and everyone interested
in Electricity, can be blotted out by securing
a copy of

ELECTRICITY
MAGNETISM

LESSONS.
AND

A series of thirty-four lessons covering the Science of Electricity from its Fundamental Principles to its

Everyday Practical Application. Comprises 325 pages, over 300 diagrams
and illustrations. Price $2.00. By

PROF.D. C.JACKSON. University of Wisconsin.
PROF. H. S. CARHART, University of Michigan.
PROF. B. F. THOMAS, University of Ohio.
PROF. WM. A. ANTHONY, of New York.

EEOF. BROWN AYRES. Tulane University.
I
Pi;< >F. A. C. PKRKIXE.Leland Stanford University,Cal.

I PROF. GEO. D. SHEPARUSON, University of Minn.
And others.

A Comprehensive Treatise in Simple Language, free from Algebraic Equations and Easily Understood.

TABLE OF CONTENTS:
1. The nature and properties of electricity.

2. Machines for generating electricity by fric-

tion and by electric induction.
3. Electric batteries or appliances for generat-

ing electricity by chemical action.
4. Electric batteries or appliances for generat-

ing electricity by chemical action (con-
cluded).

5. The magnetic effects of electric currents,
magnetic fields.

6. The magnetic effects of electric currents,
and magnetic circuits.

7. Ohm's law of the flow of electricity.

8. Heatidff effects of electric currents. Mis-
cellaneous effects of electric currents.

9. Galvanometers and voltameters.
10. Measurement of electrical resistance.
11. Every-day measurements of electric currents

and pressures.
12. Every-day measurements of electric power.

Condensers and the measurement of their
capacity.

13. Electrolytic disposition of metals.
14. The electric telegraph.
15. Multiple telegraphy.
16. The telephone.
17.. The construction of telegraph and telephone

lines and instruments.

18. Testing lines for insulation and conductiv-
ity and the location of leaks and breaks.

19. Principles of continuous current dynamos
and motors.

20. Principles of continuous current dynamos
and motors, their construction, care and
attendance.

21. Arc lighting and arc light machinery.
22. Incandescent lighting and power transmis-

sion, two, three and five wire systems of
distribution for electric lights and motors.

23. Construction of electric light and power cir-
cuits and their testing.

Testing electric light circuits, and the dis-
tribution and measurement, of light.

Electromagnetic induction.
Alternating currents.
Alternating currents and alternating cur-
rent machinery (concluded).

Miscellaneous applications of electric motors.
Electric railways.
Methods of handling and controlling railway
motors and generators.

31. Model electric plants.
32. Underwriters' rules, etc.
33. Electric welding, forging, etc. ; electricity

applied to the kitchen.
34. Electro-therapeutics.

FOUR PRIME FEATURES OF SUPERIORITY:
"Electricitv and Magnetism" differs materially

|

from any other book that was ever published on
the subject. Its characteristic features are:

1. Its Authority.—It was written by a corps
of men eminent in the Electrical profession,
whose life work is the study of tne science and
the imparting of their knowledge to others. No
other1 electrical book ever pnolisned has bad such
an array of talent on Its electrical staff.

2. Its scope.— It treats the subject from its

primary and fundamental principles to its prac-
tical application, covering the Nature and Prop-
erties of Electricity, the Methods of Generation,
its Principles of Action, and the laws which
govern it.

3. Simplicity of Language.— Out of every hun-
dred people who are interested in Electricity,
there are ninety-nine who have not bad the ad-
vantages of more than an average education.

The other one perhaps may be a college-bred
man who understands the higher mat hematics
and can read technical works on electricity and
comprehend them. But this book Is Intended for
the ninety and nine, and hence has becu writteu
in language that the man of average education
can understand. All superfluous technicalities
and intricate mathematical equations have been
eliminated and the whole subject is made plain
and practical.

4. It is a Catechism.—At the beginning of each
chapter or lesson throughout the book, is ii series
of questions, bearing upon the previous chapter
or lessofl. and intended to bring out every point
of importance in it. The reader can thus cate-
chise himself and determine whether in his read-
ing he has extracted all the information that it

was intended he should have.
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Sent postage prepaid to any address in the World on
receipt of price, $2.00.

Electrician Publishing Co.,
510 Marquette Building,

CHICAGO.



January 30, 1897 WESTERN ELECTRICIAN

LONG-DISTANCE

TRANSMISSION OF POWER,
Some of the Three-Phase Long Distance Power Transmissions of the General Electric Company.

Location of Plant.
Source ot

Power.

Redlands. Cal Water.

Portland. Ore

Sacramento, Cal

Lowell, Mass Steam.

Fresno, Cal Water.

Salt Lake City. Utah ..

Pelzei\)N. C "

H.-P.

I, I 70
4,600

1 0,982
1,965
2,275
6,800
7,6IO

Voltage

of Line.

10.000

6,000

11,000

5.500

11.000

10.000

3.300

Distance.

2 I miles.

I 4 miles.

22* miles.

I 5 miles.

35 miles.

|3 miles.

3i miles.

Location of Plant.

Sonora, Cal

Trenton, Can

Bakersfield. Cal

Lachine Rapids, Can

Ogden. Utah

Hookset, N. H

Minneapolis, Minn.

.

Source of

Power.

Water.

H.-P.

1,466
823

3,420
1 2,000
11,050

3,000
1 2,000

Vollage

of Line.

10.000

11.000

10.000

4.400

15.000
25.000
10.000

6.000

Dis'ance.

8 miles.

12 miles.

16 miles.

9 miles.

40 miles.

IO miles.

8 miles.

In addition to the above the General Electric Co. has installed multiphase power apparatus aggregating over 125,000 horse power.

The Power of NIAGARA FALLS is Transmitted by the General

Electric Company's Three-Phase System and Apparatus.

General Electric Company.
MAIN OFFICE: SCHENECTADY, N. Y.

Sales Offices in all I^arge Cities of the United States. For Canada, address Canadian General Electric Co., Toronto. Can.

Popular Books for Students of Electricity.

How to Buim

Dynamo

Electric

Machinery!

EDWARD TREVERT

Everybody's Hand Book of Electricity.

"With a glossary of electrical terms and tables for
wiring. By Edward Trevert. i2S, plages, 50 illus-

trations. Cloth, 12mo., 50 cents. -Paper, 25 cents.

Dynamos and Electric Motors.
And all about them. By Edward Trevert. Cloth

12mo. 50 cents.

Electricity And Its Recent Applications

By Edward Trevert. A book complete on all sub-
jects of electricity. Price, 2.00

Electric Railway Engineering.

Embracing practical hints upon power-house dy-
namos, motor, and line construction. By Edward
Trevert. Cloth, 12mo. $2.00

Electric flotor Construction
Amateurs.

for

By Lieut. C. D. Parkhurst. 16mo., 115 pages,
illustrated, cloth. Price, $1.00
An excellent little book, giving working drawings.

Practical Handbook of Electro-Plating.
By Edward Trevert. 75 pages, limp cloth, 50c.

Hand Book of Wiring Tables.
For arc, incandescent lighting and motor circuits.

By A. E. Watson. Price, 75 cents.

A Treatise on Electro-riagnetism.
By D. E. Connor, C. E. This is a very interesting

book which everybody should read. Cloth. 50 cents.

How to flake & Use the Storage Bat-

tery.
Py P. B. Warwick. Illustrated with full working

drawings, including directions for installing and
maintaining Storage Battery Plants. Price, $1.50.

[.•Electric

MjVfdt°rs

How to Build Dynamo-Electric
riachinery.

A complete and practical work on this subject.

350 pages, numerous illustrations. By Edward
Trevert. With working drawings. $12.50

Questions & Answers about Electricity.

A first book for students. Theory of electricity

and magnetism. Edited by Edward T. Bubier, 2d.
Cloth. 12mo. 50 cents

Experimental Electricity.

By Edward Trevert. Tells how tomakebatteries,
bells, dynamos, motors, telephones, telegraphs, elec-

tric bells, etc. A very useful book, finely illustrated.

Cloth. Price, $1.00

How to flake and Use a Telephone.

By Geo. H. Cary, A.M. A thorough and practical
work on this subject. Cloth, illustrated. Price. $1.00

Arithmetic of Hagnetism & Electricity.

Up to date. The latest and best book on the sub-
ject. Now read}-. Bv John T. Morrow, M. E., and
Thorburn Reid, M. E., A.M., Associate Members,
American Institute of Electrical Engineers. $1.00

Electricity for Students.

By Edward Trevert.
in a neat cloth binding.

Fullv illustrated. Bound
Price, Postpaid, $1.00

How to Build A Fifty Light Dynamo
Or Four H. P. motor, By A. E. Watson. Cloth.

Price, 50 cents.

Armature and Field flagnet Winding,
By Edward Trevert, giving both the theory and

practical directions for winding dynamos and
motors. Cloth. Price, $1.50.

|3pAny Book Postpaid on Receipt of Price.

ELECTRICIAN PUBLISHING CO., 510 Marquette Building, Chicago.
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KNOWLEDGE IS POWER.
Everyone engaged in the electrical business should keep posted on the developments in

the art by reading the latest books on the subject* We are headquarters in the

West for electrical books and can fill orders for any work published, promptly on

receipt of price* We call your special attention to the following standard books:

Allsop, F. C—Electrical Bell Construction; Treatise on the
Construction of Electric Bells, Indicators, and Bimila'-

apparatUB. 177 illustrations $1.25

Angell, J.—Elements of Magnetism and Electricity, -with

Practical Instructions for the Performance of Exp ri-

ments, and the construction of cheap apparatus. One
hundredth thousand. 160 illustrations $1.0j

Atkinson, Philip.—The Elements of Electric Lighting.
Seventh edition, fully revised, and new matter added. 104
illustrations. 260 pages $1.50

Atkinson, Philip.—The Elements of Dynamic Electricity and
Magnetism. 406 pages aud 117 illustrations. Second
edition... $2.00

Ayrton, W. E.—Practical Electricity; a Laboratory and
Lecture Course for Firstryear students of Electrical
Engineering, based on the Practical Definitions of the
Electrical Units. With numerous illustrations. Sixth
edition $2.50

Badt, Lieut. F. B.—New Dynamo Tenders' Hand Boot. This
is, as the name indicate 3

, a New Book, much more com-
plete tban the old one, with all the Information, instruc-
tions and rules which are required by practical men,
as Dynamo Tenders, Linemen, Stationary Engineers, and
owners and operators of all binds of Electric Plants. .It iB

the only book of the kind published in the English
language. 226 pages, 140 iUnatrationB, flexible cloth
binding, size of type page 5}£x3 inches $1.00

Badt, Lieut. F. B.—Incandescent Wiring Hand-book. A
timely boob containing full illustrations for incandescent
wiring and complete information concerning methods of
running wires, location of safety devices, splices, insula-
tion, tes'ing for faults, wire gauges, general electrical

data, calculating sizes oc wires, wiring fixtures, elevator >,

buildings, isolated and central statu m plants. The only
boob of the bind published. Type page 5}£x3 inches,
flexible cloth binding, 66 pages, 35 cuts and 5 tables, 3 of
which are 12x18 inches $1.00

Badt, Lieut. F. B.—Bell Hangars' Hand-ook. Just the book
for people engaged in sell, ng, installing or handling elec-
tric batteries, electric bells, elevators, honBe or hotel
annunciators, burglar or fire alarms, electric gaR lighting
apparatus, electric heat apparatuB. 106 pageB, 97 illustra-

tions, flexible cloth binding. Type page 5}£x3 inches.$1.00

Badt, Lieut. F. B.—Electric Transmission Hand-book. First
edition, three thousand copies. 97 pagea, 22 illustrations.

27 original tables $1.00

Gives more Practical information on the subject than
any work published to date The book contains all neces-
sary Information for Power Producers, Capitalists, Agents,
Engineers and Motor Inspectors. With this boob anybody
may make estimates on the co.-t oE Transmission Plants.

Bedell, Fred'k and Albert C. Crehore.—Alternating Cur-
rents; An Analytical and Graphical Treatment for Stu-
dents and Engineers. Second edition. 112 illustra-

tions $2.50

Blakesley, T. H.—Papers on Alternating Currents of Elec-

tricity for the use of Students and Engineers. Third
edition, enlarged. 12mo, cloth $1.50

Bonney, Q. E.—E'ectro-Plater'a Hand Book. A Manual for
Amateurs and Young Students on Eleotro-Metallurgy. 60
illustrations. 208 pages. 12mo, cloth $1.25

Bottone, S. R.—Electrical Instrument Making for Amateurs.
A Practical Hand-book, with 48 illustrations. Fourth edi-

tion. Enlarged by a chapter on tho Telephone $0.50

Bottone, S. R.—The Dynamo, How Made and How Used. A
Book for Amateurs. Eighth edition, with additional mat-
ter and 39 illustrations $1.00

Bottone, 5. R.—Electro-Motors. How Made and How Used.
A Handbook for Amateurs and Practical Men. Reduced to

$0 50

Bottone, S. R.—How to Manage the Dynamo. A Hand-book
for Ship Engineers, Electric Light Engineers and Electro-

Platers .. $0.60

Buckley, W. J.—Electric Lighting Plants, their cost and
operation. 275 pages, many illustrations and diagrams
Cloth $2.00

Paper 1.00

Cox, Frank P.—Continuous Onrrent Dynamos and Motors.
An Elementary Treatise for Students and Engineers.
Illustrated $2.00

Crocker, F. B., and Wheeler, S. S.—The Practical Manage-
ment of Dynamos and Motors. With a special chapter by
H. A. FoBter. Illustrated. Second edition, revised and
enlarged $1.00

Crosby, O. T., and Dr. Louis Bell.—The Electric Railway in

Theory and Practice. A Complete Treatise on the Con-
struction and Operation of Electric Railways, Second edl-

tion T
revised and enlarged. 183 illustrations $2.5t

Desmond. Chas.—Electricity for Engineers Part I. Con-
stant Current A clear and comprehensive treatise on the
principles, construction and operation of Dynamos, Mo-
tors, Limps Indicator and Measuring Instruments; also a
full explanation of the electrical termB used in the work.
Part 11. Alternate Current Apparatus. Containing an
explanation of the principles governing the generation of.

and a description of the instruments and machinery used
in connection- with Alternate Electric Currents. Illus-

trated. Revised edition $2.50

Dyer, A.—Induction Coils. How Made and How Used. Third
edition. Boards $0.50

Fleming, J. A.—Short Lectures to Electrical Artisans. A
course of Experimental Lectures delivered to a Practical
Andience. Fourth edition. 74 illustrations $1.50

Fleming, J. A.—The Alternate Current Transformer in
Theory and Practice. Vol. I. The Induction of Electric
Currents, 500 pages, fully illustrated and with copious
index. Second edition. ... .. $3.00
Synopsis of contents; Chapter l. Introductory. 2. Elec-

tro-Magnetic Induction . 3. The Theory of Simple Periodic
Currents. 4. Mutual and Self Induction. 5. Dynamical
Theory of Current induction.
Vol. II. The Utilization of Induced Currents,' 8vo. cloth.

L n-lon, 1892 $5.00

Gore, G.—The Art of Electro-Metallurgy, including all Known
Processes of Electro Deposition. Fourth edition $2 00

Gordon.—School Electricity. Sources, Currents, Measure-
ment, Telegraphv, Telephony, Lightning, Electrolysis,
Induction, etc. 262 pages, with 140 illustrations $2.00

Grier, Thos. G-—Wiring for Motor Circuits. A handy little

pamphlet containing tables for wiring and for motor serv-
ice, arrangel in convenient form for ready reference. $1.00

Haskins, C. H.—The Galvanometer audits Uses. A Manual for
Electr.cians and Students. Fourth edition, revised . .$1.50

Haskins.— Transformers. Their Theory, Construction and
Application Simplified. 38 illustrations $1.25

Hawkins, C. C. and F. Wallis.—The Dynamo, its Theory,
Design and Manufacture. 190 illustrations $3.U0

Hering.—Practical Directions for Winding MagnetB and
Dynamos. 12mp. cloth, reprint without additions $1.25

Hopkins, Geo. M. — Experimental Science. Elementary,
Practical and Experimental Physics, 650 Illustrations $4.00

Hopkinson.—Original Papers on Dynamo Machinery and
Allied Subjects. Illustrated ...; $1.00

Hopkinson, Dr. John.—Dynamic Electricity; Ita Modern Use
and Measurement, chiefly in its Application to Electric
Lighting and Telegraphy $0.50

Hospitaller, E.—Domestic Electricity for Amateurs, Trans-
lated from the French. With additions by C. J. Wharton.
With illustrations $2 50

Houston, Prof. E. J.—A Dictionary of Electrical Worrls,
Terms and Phrases. Third edition, re-written and greatly
enlarged. Large 8vo. 562 pages, and 570 illustrations

$5.00

Kapp, Gisbert.—Electric Transmission of Energy and its

Transformation, Subdivison and Distribitlon. A practi-
cal handbook. Tnird edition $3.00

Kapp, Gisbert.—Alternate Current Maohlnery Illustrated.$0.50
[Vol- 95 Vin Nostrand's Science Series.]

Kapp, Gisbert.- Alternating Curre' ts of Electricity. Their
Generation, Measurement, Distribution and Application.
Authoiized American ed. With an introduction by William
Stanley, Jr. Illustrated $1.00

Kapp, Gisbert.—Dynamos, Alternators and Transformers.
138 illustrations $4.00

Kempe, H. R.—A Handbook of Electrical Testing. Fifth edi-
tion. 200 illustrations. 8vo. cloth. London, 1892 $7 25
In this edition th^re is a considerable amount of new

matter; the old matter has been thoroughly revised.

Kempe, H. R.—The Electrical Engineer's Pocket Book.
Modern Rules, Formulas, Tables and Data. 32mo, leather

V. $1.75

Lockwood, ,T. D.—Electricity, Magnetism and Electric Teleg-
raphy. A Practical Guide and Handbook of General
Information for Electrical Students, Operators and In-

spectors. 376 pages, 152 Illustrations $2.50

Lockwood, T. D.—Electrical Measurement and the Galvanom-
eter; its Construction and Use. Second edition... $1.60

Lockwood, T. D.— Practical Information for Telephonists.
12mo, cloth. N. T.

:

...-. $1,00

Meadowcroft, W. H.—The A. B. 0. of Electricity. 36
Illustrations $0.60

Martin, T. C.—Inventions, Researches and Writings of N'kola
Tesla. With special reference to his work in polyphase
currents and high potential lighting. 500 pp. 300 f 1 1 ust ra-

tions, second edition $4.00

Martin, T. C. and Wetzler, J.—The Electric Motor and its
Applications. Third edition. With an Appendix on the
Development of the Electric Motor Bince 1888. By Dr L.
Bell. 300 Illuetrations $3.00

riaver, and .Davis, M. M.—The Quadruple!. With Chapters
on the Dynumo-Electrlc Machine in Relation to the Qnad-
ruplex. u"he Practical Working of the Duplex Telegraph
Repentera and the Wheatstone Automatic Telegraph. 63
illustrations $1.5C

McCIure, J. B.—Edison and his Inventions, with Full Ex-
planations of the Telephone, Phonograph, Tapemeter.
Electric L'ght and all his Principal Discoveries, etc. .$1.00

Niaudet, Alfred.—Elementary Treatise on Electric Batteries.
Translated irom Ihe French by L. M. Fishback. Illus-

trated
$2.5f)

Noll, Augustus.—How to Wire Buildings. A manual of the
art of interior wiring. Illustrated $1.50

Pope, Franklin Leonard.—Modern Practice of the Electric
Telegraph. A technical Hand-book for Electricians,
Managers and Operators. 185 illustrations. 14th edition,
rewritten and enlarged $1.50

Prlndle, H. B —A Popular Treatise on the Electric Railway
of to-day. Fully illustrated $0.25

Russell, Stuart A.—Electric Light Cables and Distribution
of Electricity. 107 illustrations $2.V6

Salomons, Sir David.—Electric Light Installations. Vol. 1.
' 'lhe Management nf Accumulators. A Practical Hand-
book. 7th edition, revised and enlarged. With illus-

trations. 12 mo, cl. London, 1893 $1.50

Sloane, T. O'Conner.—Electricity Simplified. The Practice
and Theory of Electricity, including a Popular > eview of
the Theory of Electricity, with Analogies and Examples
of its Practical Application in every-day life. Illus-

trated $1.00

Sloane, T. O'Connor.—The Standard Electrical Dictionary.
A Popular Dictionary of Words and Terms used in the
practice of Electrical Engineering, 350 illustrations. $3.00

Sloane, T. O'Connor.—Electric Toy Making for Amateurs,
including Batteries, Magnets, Motors, Miscellaneous Toys

$1.00

Sloane, T. O'Connor.—The Arithmetic of Electricity. A
Manual of Electrical Calculations by Arithmetical Methods,
including numerous rules, examples and tables in the field

of practical electrical engineering and experimenting.
Third edition, revised $1.00

Tesla, Nikola.—Fxperiments with Alternate Currents of High
Potential and High .Frequency. A lecture delivered before
tbe Institution of Electrical Engineers, London. With a
portrait and biographical sketch of the Author Illus-
trated $1 00

Tesla, Nikola.—Lectures on the Electro-Magnet. Illustrated,
$1.00

Thurston, Prof. R. H.—Stationary Steam Engines, especially
adapted to Electric Lighting Purposes. Treating of the
development of Steam Engines, the Principles of Con-
struction and Economy, with description of Moderate and
High Speed Engines. With many folding plates $1.60

Thomson, Prof. Elihu.—What is Electricity? Illustrated.$0.25
Thompson, .Sylvanus P.—Dynamo-Electric Machinery. A

Series of Lectures, with an introduction by Franklin L.
Pope. 16mo. Numerous illustrations, fancy boards (Van
Nostrand's Science Series, No. 66) $0.50

Thompson, Sylvanus P.—Polyphase Electric Currents and
Alternate-Current Motors. Mailed to any address in the
world on receipt of $3.50

Thompson, Sylvanus P.—Recent Progress in Dynamo-Elec-
tric Machines, being a Supplement to Dynamo-Electric
Machinery. 16mo. (Van Nostrand's Science Series,
No. 75) :...- $0.50

Thompson, Sylvanus P.—Dynamo - Electric Machinery.
Fourth edition, revised and rewritten. Numerous illus-

trations and 29 plates. 1,000 pages $6 00

Trevert.—How to Make Electric Batteries at Home. Ulos
trated $0.25

Urquhart.—Electro-Plating. A Practical Hand-book on the
Deposition of Copper, Silver, Nickel, Gold, Aluminum,
Brass, Platinum, etc. Second edition; carefully revised,
with additions $2.00

Walker, F.—Practical Dynamo Building, fir Amateurs. How
to wind for any output. With numerous illustrations.

16mo, boards. (Van Nostrand's Science Series, No. 98).$0.50

Webb, H. L.—A practical Guide to the Testing of Insulated
Wires and Cables. Illustrated $1.00

Webb, Herbert Laws.—Telephone Hand-book, Illustrated.
12mo, cloth. Chicago, 1895 $1.00
The only complete work on the Telephone. All possible

information for any one interested in Telephones and how
to make and operate them.

ELECTRICIAN PUBLISHING CO.,
Suite 510 Marquette Building, Chicago,*,**
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Directory of Principal Electrical and Mechanical Engineers.

Foree Bain,
Electrical and

ConsultiDg, Mechanical Engineer.
Designing,
Supervising. Plans, Specifications and
Constructing, General Engineering.
Testing. Expert in Patent Causes.

Suite 1657. 165S and 1659
Monadnook Bids., CHICAGO.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,

Consultations, Reports, Estimates, Plana.
Specifications, Superintendence, Tests, Pur-
chasing. Designs of Central Stations a Spe-
cialty. Turner Building* St. Louis.

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

306 Oriel Bldg., ST. LOUIS, MO.

Charles A. Pratt,

Consulting Electrical Engineer.

Power transmission and subdivision for
factories. "Electric coal mining plants.
Designs for special machinery.
Plans, specifications, tests, supervision.

1433-S4 Monadnoclt BIdg., Chicago.

A. M. Patitz, M.A. s.m.e.,

Consulting Mechanical and
Electrical Engineer.

Consultations, Examinations, Reports. Plans,
Specifications, Estimates, Superintendence
and Purchasing. Heating and Ventilating
Plants, Power, Electric Light and Boiler
Plants. Room 1101 Pabst BIdg., Milwaukee, Wis.

Brady Mast Arms.

T. H. Brady, New Britain,. Conn., U. S. A.,

Manufacturer of Mast Arms.Pole and
Swinging Hoods, House Brackets and
other Specialties for Construction
Work.— Catalogues and Prices fur-
nished on application.SP"

EVERYDAY EXCURSIONS
To all parts of the world can be arrang-
ed for any day in the year, for one or
more persons, upon application to any
principal ticket agent of the Chicago,
Milwaukee & St, Paul Railway. Itiner-

aries carefully prepared for excursions
to California, Mexico, China, Japan,
and to any part of Europe. Estimates
furnished, including all expenses.
Tickets furnished for the complete
journey. It is not necessary to wait for

any so-called "Personally Conducted
Excursions." In these days of progress-
ive enlightenment, with the English
language spoken in every land under the
sun, one does not need to depend upon
the services of guides for sight-seeing,

but can go it alone or in small family
parties, with great comfort and security
and at one's own convenience. Write to

C. N. Souther, City Ticket Agent, 95

Adams St., Chicago.

B. J. Arnold, Mem. a. i. e. e.

Consulting Electrical Engineer.

SPECIALTY;
Electrio Railways and Power Stations.

1541 Marquette BIdg., Chicago.

We have just issued a NEW catii-
.

lofcrue of electrical books containing wo
pages, listing every work on electric-
ity. A copy will be cheerfully mailed
on receipt of a two-cent stamp.

KLIX'TRlt'lAN IM/r.l,!S!!IN<; <
'•

'
.

510 Marquette BIdg., Chicago.

An Efficient Device

Measuring and Reeling Wire

Minneapolis

Electric & Cons. Co.,

13 South 4th Street

MINNEAPOLIS, - - MINN

Send

for

Circulars.

Westinghouse Electric and Manufacturing Company,
ittsburg, Pi

MANUFACTURERS OF

Standard Systems for Electric Light and Power Distribution in Cities, Factories, Mills and Mines.

The Testa Polyphase Alternating System of Electrical Transmission by which
Power, Incandescent and Arc Lighting may be operated from the same circuits.

The Westinghouse Electric Railway System, which is the most Durable, Economical and Efficient on the Market.

NEW YORK, 120 Broadway.
BOSTON, Exchange Building.
BUFFALO, N. Y., No. 8 Erie Co. Bank BIdg.
CHARLOTTE, N. C, 36-38 College St.

CHICAGO. New York Life Building.
PHILADELPHIA. Girard Building.
PITTSBURG, Westinghouse Building.
ST. LOUIS. American Central BIdg.

SAN FRANCISCO, mils Building.
SYRACUSE, N. Y.. Bastable Building.
TACOHA, WASH.. 102 S. 10th Street.

For Canada address Ahearn A Soper, Ottawa, Out.

Westinghouse Elec. Co., Lt'dJ %% V^'J^- Lo
"S

on
.'
S- W-.Eng.

a
! 32 Ave. de I Opera, Pans, France.

HAVE YOU SEEN IT?

A NOVEL OIL FILTER.
Write and ask questions maybe it'll pay.

METROPOLITAN ELECTRIC CO.,
I 86 Fifth Ave.,

CHICAGO.
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PROGRESS THE ORDER OF THE AGE.
The New American Leads.

Recent improvements made in the New American Turbine have increased the power as per their
diameter, and produced greater efficiency from whole to half water than any other turbine, as
evidenced by the following, copied from certified teats mflde at Holyoke, Mass., on the dates named,
and signed by A. F. Sickman, engineer in charge of experiments, and E. S. Waters, hydraulic
engineer.

The originals of these certificates and tests of other sized wheels can be seen at our office.

Test of a 45-inch Wheel—July 9. 1894. Test of a 42-inch Wheel—July 14, 1894.

Head. Rev.per
Min.

Cu. Ft.
perSec.

H. P.
Per
Cent.

Whole Gate
7a "

Head. Rev.per
Min.

128.00

134.80
129.33
125.25

121.00

Cu. Ft.
perSec.

H. P.
Per
Cent.

Whole Gate 16.06

16.42
16.78

17.03
16.88

119.17
122.00

117.33
111.83
118.67

141.58

127.18

112.60
98.12
82.07

205 27

195.19
175.74
149.99

118.40

79.76
82.58

82.18
79.31

75.52

16.33
16.56
16.59

17.13
17.48

134.18
120.85
104.85

92.76
70.80

199.56

188.14

162.89
142.40
98.85

80.50
83.09

82 77
79.21
70.60

For information and catalogue write

THE DAYTON GLOBE IRON WORKS CO, Dayton, 0., U. S. A.

Racine Automatic

HIGH SPEED

ENGINES
From 1 to 125 H. P.

Especially Adapted for

ELECTRIC
LIGHTING,

And all places where
high speed in connection

th economy is desired.

Over2.500 in use.

Porcupine & Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for catalogue
describing our new
1 to 6 H. P. Auto-
matic Fngine and
Boiler outfit.

THE ONLY ONE.
The Chicago, Milwaukee & St. Paul Railway

is the ouly line running solid Wstilmled, Electric
[Lighted and Steam Heated Trains between
Chicago, Milwaukee, St. Paul and Minneapolis.
The Chicago, Milwaukee & St. Paul Kallwaj

is the only line running solid Yestibuled, Electric
Lighted ami steam Heated Trains between
Chicago, Council Bluffs and Omaha.
The Chicago, Milwaukee & St. Paul Railway

Company now operates over sixty-one hundred
miles of thoroughly equipped road in Illinois,

Wisconsin, Northern Michigan, Minnesota, Iowa,
Missouri, South and North Dakota.
On all its through lines of travel the Chicago,

Milwaukee & St. Paul Railway runs the most
perfectly equipped trains of Sleeping, Parlor
and Dining Cars and Coaches. The' through
trains on all its lines are svstematicallv heated
by steam. No effort is spared to furnish the
best accommodations for the least money, and.
in addition, patrons of the road are sure of
courteous treatment from its employes.

City Ticket Office. 95 Adams St.

Telephone Main 2190.

Racine Hardware Co,
UNI0N PASSENGER Station

'

RACINE, WIS.
Adams, Canal and Madison Sis., Chicago, I

Gasoline Engines.
The Best and
Cheapest Pow-
er for driving

Dynamos. Steady Light Guaranteed. Send
for Catalogue, Etc.

THE VAN DUZEN GASOLINE ENGINE CO., CINCINNATI, OHIO.

the Mccormick
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electrical Work.
Gives more power per diameter with a

higher percentage of useful effect than any other
water-wheel heretofore made. All sizes, right and left

hand: are builtfrom patterns perfected under systematic tests in

the Holyoke Testing flume.
rarties having power plants which are unsatisfactory, and

those contemplating the improvement of powers, will find it to
thefr interest to confer with me, as I am willing to guar-
antee results where others have failed, no mat-
ter what make ofturbine has been in use. STATK
REQUIREMENTS AND SEND FOR CATA-
LOGUE.

S. MORGAN SMITH, York, Pa.
Estimates furnished for complete power plants aDd

results guaranteed

NOTICE.
TO THOSE INTERESTED IN ELECTRIC

LIGHTING.

If you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copy at once. It is the only work of its kind in print

and will prove an inseparable companion. It is ;ust the book
thousands of men have been waiting for; it will be what you
want. 275 pages. Illustrated. -Cloth, $2.00. Paper cover,

$1.00. Postage free.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Bldg., Chicago.

Given
Our new catalogue of Elec-

trical Books. Contains 100

pages, listing all electrical

books to date of publication.

Send for a copy, mailed free

to any address. Electrician

Publishing Co., Suite 510
Marquette Bldg., Chicago.

WATER WHEEL
ISO Styles and Sizes. Upright and Horizontal.

33 YEARS' X3TJ«3l3Xr:E;SS
affords every facility for adapting them to

MILLING, MINING, ELECTRIC,
and manufacturing purposes. Easy working balanced gate, and fine regu-
lation. We guarantee highest power, with smallest quantity of water, at
full and part gates. Successfully operating under heads of 2 to 300 feet.

Write us for fine pamphlet and state your wants.

THEJAMES LEFFEL& CO.
SPRINtiFIELI), OHIO. V. S, A.

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY. VOLTAGE. CATALOGUE FREE,

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICH., U. S. A.

624 pages, $3.00.

ARIfHNtT't-

BSflBS?

150 pages, $i.oo. ir>o pages, $1.00. 158 pages, $1.00. 135 pages, $1.00.

An Excellent Series of Electrical Books.
BY T. O'CONNOR SLOHN6.

for the BEGINNER as well as the STUDENT.
Profusely Illustrated. Practical. Necessary Adjuncts to every Library. Send in your Orders.

Suite 510 Marquette Building, Chicago.ELECTRICIAN PUBLISHING COMPANY,
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THE BALL
ENGINE CO.,

BUILDERS OF

BALL
AUTOMATIC ENGINES,

*®i\
INTERESTS YOU.

BUY A

Robertson-Thompson Indicator
Fur $40 and be able at all times to know that your
ENGINE is developing correct power for amount of
COAL consumed.

Our other Coal Savers:
Feed Water Heaters. Damper Regulators. Steam Sepa
rators. Eureka Packing. Oil Extractors. Oil Filters.

SEND FOB CATALOGUE.

HINE Sl ROBERTSON CO.,
76 c

N
° ân

v
d

„U
s,reet

-THE-

t

BROOKLYN, N. Y.
Manufacturers of the

Compound" Safety WaterMorrin "Climax" anil

Tie Boilers.

BUILT IN UNITS OF 50 TO 1 ,000 H. P.

CAUTION:
Beware of infringers, they will
be rigidly prosecuted.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., anc
All Classes of Iron Work.

Specifications, Drawings and Prices furnished
on application.

Send for Catalogue of Climax and Comoound Boiler?

o *o*o*o#o*o*o*o*o#o*o*o#o*o

I Aluminum
I Nickel Alloy, f
O Mannfactured by The National Oee o

& Reduction Co., under Letters) Patent *
Vf dated Sept. 18, 189J, No. 459,491. O
O

'

*
^ This alloy is especially and now univer- °

. sally used for armor plateB, gun metal, pro- *
* jectiles, acid pans, propeller wheels, car 9
O wheels, steel castings of any description and %
* general foundry castings in either gray *
O iron, malleable iron, brace, bronze and cop- ~
* per castings. It is used very extensively in

jjjO i uddlidg furaateB, open hearths, reverber-
*

* atory furnaces and steel converters. ]ts *O fluidity and cleansing properties to metals, o
* aside from its strengthening qualities, are *" attested by indisputable aulhorilies. O

*
± Aluminum Nickel Alloy Is reduced from °
1 twenty cents to FOUR CENTS per pound *
.,,

in ton or 6oo-lb. barrel lots. Sold under °
strict guaranty. *

* *
o National Ore & Reduction Co., o

J
ST. LOUIS, MO.

*

3 Branch Agencies and Supply Offices: q
* Richard Baibd h Son, Ironmongers, *
2 Hamilton, England, and GlaBgow, Scotland. O
* Wm. CLENorNNENG & Sons, Montreal, *
^ Can. O
* D. C. Caboll k Co., PittBburg, Pa. *
* The Jpdnson Mfg. Co., San Francisco °

O CI. *

* *
o *o*o*o*o#o *o*o#o*o#o *o#o#

o

LEVIATHAN
DYNAMO
BELTS

RUN STRAIGHT,
Are Stronger, will run more steadily,

and transmit more power than any
belt made. Oil has no effect on them.
Cost less than leather. Every belt

guaranteed. Write for price and sample.

MAIN BELTING CO.,
Sole Manufacturers.

1221 -1235 Carpenter St.. Philadelphia.

120 Pearl Street, Boston.

248 Randolph Street. Chicago.

Main Driving Belts a Specialty.

Vertical Philadelphia Corliss Engines,

Simple, Compound and Triple Expansion—Any Power.

CONDENSERS, AIR POMPS, BLOWING ENGINES,

COMPRESSORS, HEATERS, STEEL CHIMNEYS.

reg.trade marks Jhe Phosphor Bronze SmeltingCo.|]mited.
2200 WASHINGTON AVE.,PHILADELPHIa!

|
"ELEPHANT BRAND PHOSPHOR-BRONZE"
iNGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC.

.£*J&W' — DELTA METAL .

-^k ' CASTINGS, STAMPINGS and F0RGINGS.
ORIGINAL and Sole Makers in. the U.S.

C. BRILL COMPANY, - - PHILADELPHIA,
BUILDERS OF RAILWAY AND TRAMWAY CARS OF ALL CLASSES.

ices oi

Horizontal Philadelphia Corliss Engines,
.... Any Style

SF,lil,lV<. AGEXTS:
New York, Chas. A. Bennett, 126 Liberty St.; Boston, Kellogg* Witherbee.

41 Federal St.; Chicago, Wm. F. Parish Mach. Co., narquette Building, Chicago,
III.; W. J. Creelman, 818 Granite Building; Charlotte, N. C, Mecklenburg Iron
Works; Detroit, Louis Scofield, Rooms 10 and 11 Peninsular Bank Building;
Johannesburg, Z. A. R., Sherriff Swingley & Co.; New Orleans, La., Consol-
idated Eng. Co., Ltd., 817 Union St.

Philadelphia Eng, Works, Ltd., Philadelphia. pa Special attention given to the building of Electric Motor and Trail Cars.

Builders of Brill No. 21 Truck with solid foreed frame, and "Eureka" Maximum Tractfo!? Pivotal Truck,

AMERICAN-BALL ENGINES.
The latest and best work of Mr. Frank

II . Ball.
Some of the new features of this im-

proved engine are: LARGER CRAXK
SHAFTS. AUTOMATIC C IRCViLATIOX
OF OlJL and a MARVELOIS GOVERXOR.
We also build ELECTRICAL, GENER-

ATORS and MOTORS of superior design
and liberal proportions.

AMERICAN ENGINE CO,
BOUND ROOK, IM. J,
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The Painter=Morrison Push Button Flush Switch.
PATENTED DECEMBER 22, 1891.

This Switch is absolutely the only Flush Switch on the market combining simplicity of

construction with perfection of mechanism.
They are entirely fire and damp proof, sides and base being porcelain.

They can be wired without taking apart, saving time and labor.

The finishing plate can be made to harmonize with other decorations of the room, and need
not be put on till all other work is done.

They are positively non-arcing.
They can be placed in groups and are easily accessible in all their parts.

The buttons indicate by the touch whether on or off.

They are finished with brass, nickel or copper face plates, and all parts are interchangeable.

The Switch is 10 ampere, Double Pole.

Price $2.00. A small extra charge for any special finish desired.

riORRISON SOUTHERN ELECTRIC CO.,
MANUFACTURERS,

luilding, (AUTIMORE, IVID.

HIGH GRADE
ENGINES.

Vertical and
Horizontal

"THE SAFETY. jj

WATER TUBE BOILERS

So brickwork required above f'oiui

dm ion. Complete Steam Plants
Furnished.

NEW YORK SAFETY
STEAM POWER CO.,

60 Mi Canal Street, CHICAGO,

Milton Thomas, Agen-t.

MOONLIGHT SCHEDULE
FOR 1897,

NOW READY
Send 1 cents for a copy. Liberal discount

if large quantities are ordered.

ELECTRICIAN PUBLISHING CO.
SUITE 510 MARQUETTE BUILDING, CHICAGO.



January 30. 1897 WESTERN ELECTRICIAN

. . ^oi* . .

Street Railways

Central Stations

And Isolated Plants.

f

Main-Line Fuse Blocks

Tablet Boards or Circuit

Fuse Boards.

Write for Catalogue to

Nearest Branch

Office.

1,500 Amp. Single Pole Single Throw Switch with Carbon Break. 800 Amp. Double Pole Single Throw Switch with Carbon Break.

iyi
Not the Cheapest to Buy but the Cheapest to Operate.

We have made the manufacture of transformers our specialty, and the best technical and mechani-
cal skill and the finest machinery obtainable are devoted exclusively to this work. Our large factory
has been designed throughout primarily for the manufacture of transformers, and is unequaled for that
purpose.

Is it surprising that oar transformers have proved the most efficient in every
test, and the most suitable to all conditions of service?

Our confidence in our superiority is shown by

OUR POSITIVE OFFER TO REPLACE
Any transformer which is not of higher efficiency than any of other manufacture—at time of purchase.

Which will show any measurable increase in iron losses within two years.
Which should burn out from any cause except overload during two years' use.

Our facilities for producing

Transformers for high voltage lighting and power transmission are
unequaled.

Transformers of any size, from 1 to 300 kilowatts.
Transformers of any voltage up to 25,000 volts.

Remember that Efficiency Affects Your Coal Pile.

The cheapest transformer is sure to prove the most expensive in the end.

Wagner Electric Manufacturing Co.
GENERAL OFFICES AND FACTORY: 2017-2023 Locust St., 2016-2022 St. Charles St., ST. LOUIS, U. S. A.

100 K. W. Water-JacKeted. Transformer.
(2,000 to 10,000 Volts Step-up.)

BRANCH OFFICES -' Boston, C20 Atlantic AveDnHllvn Urril/CO
( Philadelphia, 1000 Betz Building

( New York, 1103 Havemeyer Building. Chicago, 1236 Monadnoek Block fladison, Wis., 233 King St.

San Francisco, 409 Market St. Toronto, Canada, W. A. Johnson Electric Co.

STOREROOMS: BOSTON, PHILADELPHIA, SAN FRANCISCO, ST. LOUIS.



Clymer&Heilmain

CORRESPONDENCE
Soucted. READING, PA.

Per 100
'97 3-in. Wood box bell, extra finish $29.00
1 Point bell switches 7.00
2 " " '* 9.25
Medical battery, 3 currents $3.25 each.
Reversible battery motor 3.00 "
Lot 3-in. skeleton bells 22 "

MANSFIELD

MANSFIELD.OHIO

WESTERN ELECTRICIAN
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^Dyjiamo
egELTIN&a

WOVEN' LEATHER LINK BEtTiNG

MyjyE;RAWHIOE

LEATHER.

gHJLTZ'S PATENT

iPiMtCOVER.
I1EI* DRESSING

BELT CEMENT,

St. Louis, Mo., IT. ». A.
. r~

a
5In3Toj:(jrcular.s

HKANOHE3: 164 Summer St.. Boston; 113 Liberty St.. N aw Tojk: 129 North 3d St.. Phila.1elr.bi*

The Electrician Publishing Co., Suite 510 Marquette

Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

VULCANIZED FIBRE CO.
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

Wilmington; del. The Standard Electrical Insulating Material of the World.

ESTABLISHED IS73.
SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE
office:

udeyst., new york.

OFFICE
rerris WHeel
1131 the Rookery.

Co. PQIMCUAMI MfUITC PftDLT Used exclusively for all Incandescent Light-

UmlllOnHVl Will I L UUnt. ing at World's Columbian Exposition.

REWIRED WITH RAVEN WHITE CORE WIRE

Chicago, April 30, 1896.

NEW YORK INSULATED WIRE CO.,

320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to
use your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test

will no doubt be a most severe one.
Yours very truly

THE FERRIS WHEEL CO.
By L. V. Rice. Mer.

Used in some of the largest buildings in the United
States.RAVEN WHITE CORE.

COMPETITION LINE WIRE

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

Used by some of the largest Central Stations

and Fire and Police Departments in the U. S

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortland St., New York.
. I CHICAGO:
' i 320 Dearborn St.

BOSTON:
134 Congress St.

SAN FRANCISCO.
115 New Montgomery SI.

Black Diamond File Works.
Est. 1863.

Twelve

Medals

Awarded at

International

Expositions.

Inc. 1 895.

Special Prize

Gold Medal

at Atlanta,

1895.

Oar goods are on sale in every leading Hardware Store

in the United States and Canada.

G. & H. BARNETT COMPANY,
PHILADELPHIA, PA.

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBING.

For Electrical and Mechanical Purposes, Railway Dust Guards, Washers
and Packings, Patent Insulating Cleats.

MAXUFACTTJIIED BY

THE KARTAVERT MANUFACTURING CO.. Wilmington. Del.

PBOTECT YOUR
Telephone, Telegraph and Fire- Alarm Instruments.

Send for our elaborate 1S97 Catalogue, mailed tree To any address.

AMERICAN ELECTRIC FUSE C0^t,£^a^SS!!m.
Electric Lighting and
Power Apparatus.

THE

Boston, Mass., No. 180 Summer St.

New York, N. Y., No. 44 Broad St.

Philadelphia, Pa., No. 509 Arch St.

Atlanta, Ga., Equitable Bldg.
Chicago, 111., Monadnock Bldg.
St. Louis, Mo., Wainwright Bldg.
San Francisco, Cal., No. 15 First St.

Pittsburg, Pa., John E. Ridall, Carnegie Bldg.
Denver, Colo,, Russell & Co.

ELECTRIC CO.,

10 Arc Dynamo 100 lights 2,000 candle power.

Office and Works, Cor. Belden and Mason Sts., CLEVEI<A\D, OHIO.
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.
wes

h.
r

r.
s

hixson
e

,

nt
' Simplex Electrical Company,

*47 Monadnock Block, CHICAGO. 75-81 Cornhill, BOSTON, MASS.

VI
MANUFACTURER OF

INSULATED ELECTRIC WIRE,
FLEXIBLE CORDS AND CABLES.

200 AND iOZ XORTH THIRD STREET. (1 - PHILADELPHIA. PA.

ySfT^-fr^H&Si^ I"
Business Managers.

K. DL'KANT CHEE\ i,R, S

GEO. T. MANSOX. W. H. HODGINS,
Gen'l Supt Secretary.

INSULATED

WIRES i GABLES
FOR

AERIAL, UNDERGROUND AND

TRADEMARK.- SUBMARINE USE.

Candee Aerial Wires, Hanson Protecting Tape, Okonite
Waterproof Tape.

CENERAL OFFICES: 253 BROADWAY, NEW YORK.
BRANCHES: Chicago. Boston, Philadelphia, Pittsburgh, ninneapolls, Cincinnati, Kansas

City, Omaha. Louisville, St. Louis, fan Francisco, London and So. America.

PARANITE
INSULATED WIRES # CABLES

For AeriaJ, Submarine and Underground Use.

Telephone and Telegraph Cables a Specially.

Indiana Rubber & Insulated Wire Co.,
JONESBORO

'

WIRES AND CABLES

White Gore Lamp Cord.

INDIANA.

YOU
A SAMPLE OF OUR NEW

Standard Iron Armored Insulating Conduit?

HAVE T 1 SEEIY

A SAMPLE OF OUR SBW

SAMPLES UPOSI APPLICATION

.

INTERIOR CONDUIT & INSULATION CO,,

General Offices and Works: 527 W. 34th St., New York. N. Y.

OFFICE AND FACTORY, SANDUSKY, 0.

Mayer & England. Betz Bldg., Phila., Pa.
5mith & Wallace, Hamilton St., Boston,Mass,
Ed. P. Sharp, 44 Niagara St., Buffalo, N. Y.
Arthur S. Partridge, Bank of Cot

Bldg. T St. Louis, no.
J. M. Atkinson & Co., i439rionadnock Bldg.,

Chicago, III. ,
•

Reger& Atwater. 214 Pine St., San Fran-
cisco, Cal.

,

Central- Electric Co., 17s Adams 5t.,Ct.ienKp»

Harry H. Shaw 116 Liberty St., New Yurk.

WESTL1N EleCuHical In$ttumen« Co.,

1 14.120 William St , NEWARK, N. J., U. S. A.

Illuminated Dial

Station Instruments,

These instruments are
fca?ed upon the same ^ea-
«ral principle and are juat
as accurate as our regular
Standard Portable Direct
Current Voltmeters and
Ammeters, but are much
"larger, and the working
part* are inclosed in a
neatly designed dust-proof
cast-iron case which effect-
ively shields the instru-
ments from disturbing in-
fluences of external mag-
netic fields. Weston Standard Illuminated

Dial Station Voltmeter.
Style B. **JFlnsh Type."

Weston Standard

Portable Direct Beading
Voltmeters and Millivolt-

meters. Ammeters and Mil-
ammeters, Wattmeters
andVoltmeters, for Alter-
nating ana Direct Current
Cirouits.

Our portable instruments
are recognized as standards
throughout the civilized

world.

Our Semi-Portable La-
boratory Standard Volt-

meters nnd Ammeters are
still better.

They are the most relia-

ble, absolute standards for

Laboratory use.

The NORTHERN ELECTRICAL MFG. CO.,
Madison, WIS.,

Manufacturers of MOTORS AND DYNAMOS.
Our machines will operate SUSPENDED from CEILING OVERHEAD or BOLTED DIRECT to

SIDE WALL as readily as when occupying floor space In the ordinary manner. All bearings

self-oiling. See our new patented device for CONNECTING nOTORS DIRECT TO LINE SHAFT
SAVING BELTS, PULLEYS AND FLOOR SPACE

STANDARD UNDERGROUND CABLE CO.,
THE SOOKERV,
CHICAGO.

WESTINGHOUSE BUILDING.
PITTSBURG.

TIMES BUILDING,
NEW YORK.

ELECTRIC CARLES, CONDUITS, WIRES AND ACCESSORIES.
itVlso high-grade r-ufatoer- oovred >A/ii-es A Oait>l<3g.

HIGHEST
PARIS 1867. CHICAGO 1893. PHILADELPHIA 1876.

IKSUI/ATED
SWIRES and GABLES.

AERIAL, UNDERGROUND,
SUBMARINE.

KBRITE TAPE.
W. R, BRIXEY, Mfr. J. E. HAM, Agt.

203 Broadway, New York.

S. F. B. MORSE, Western Agent.

CALIFORNIA ELEC. WORXS, M. DUPEROW, NEW ORLEANS ELEC. CO-
SAN FRANCISCO, CAL. WASHINGTON. D. C. NEW ORLEANS. LA.

THEATER lron Clad Rheostat Co"
1 " t ** ' " WESTFIELD, N. J.. U. S. A.

DIMMERS.
RHEOSTATS

FOR ALL PURPOSES.

Queen & Co.,
1012 Chestnut St., PHILADELPHIA.

Acme Testing Sets, Queen-WIrt
Switchboard Instruments, X-Ray

Focus Tubes, Induction Coils.

PLATINUM
For all Purpoaea.

Sorapjwd Native Platinum Purchased.
BAKER & CO., 408-414 New Jersey

Railroad Ave.. Newark. N. J.

IMPORTED

CARBONS
FOR ARC LIGHTS.

Soft Cored and
Solid.

Write for Prices.

55 S. Canal St.,

WERTHEIM, ..Chicago.

Telephone, Telegraph and Fire- Alarm Instruments.
Send for our elaborate 1897 Catalogue, mailed free to aDy address.

RMERICAN ELECTRIC FUSE CU.,87
O

89WashinstonSt
P

Xhicago.lll.

fl5'

SOLE
MAKERS IN THE

U. S. A.

Fuel Economizer Co.,

MAIN OFFICE AND WORKS: MATTEAWAN, N. Y.

WESTON ENGINES
High Pressure Boilers.

Complete Power Plants.
Estimates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATIVES:
JULIAN SCHOLL 4 CO., - 126 Liberty St., N. Y. City.
THE BEYNOLDS-LABOR A CO., 41 No. 7ta St., ?h ;i a.

SCKANTON SUPPLY 4 MACH'Y CO., - Sainton, Pn.
THOS.K OBEYS BEOS. CO.. 26 LJghtSt.,B-iltiiaore.ac.
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OUR HIGH FREQUENCY

X-RAY COIL
Can be Relied Upon to Work at All Times.

Undisputed Supremacy.
: WHAT OTHERS SAY MAY INTEREST YOU.

Messrs. L. E. KNOTT APPARATUS CO. Urbana, Ohio.. August 8. 1896.

Gentlemen:—Your high frequency coil for alternating circuit is giving very satisfactory results in the Roent-

gen experiments. Our fledical Association has expressed its highest appreciation of the working and results of the

Coil. 1 am safe in saying that my experiments have verified your high claims of its efficiency.

Very truly, I. N. KEYSER, Prin. Urbana High School.

Manufacturers of
High-Crade X-Ray
Apparatus, me-
chan ical ly and
scientifically per-
fect.

IE. Knott Apparatus Co.,
Microscopic, Chemical and Physical Apparatus,

14 ASHBURTON PLACE, BOSTON MASS.

New X-Ray
. . Paper,

Superior to Plates. Knott Direct Current High Frequency Coil for X-Ray Work.

THE K. A. K.
Simple in Construction.

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM.
Practical in Operation.

SEND FOR FULL PARTICULARS.

KROTZ, ALLEN & KELLY,™™.
fcVI Best Switch for the Least Money.

Single, Double and Triple Pole. Single and Double Throw, with or without Fuse Extension.

Handsomely Finished. Absolutely Reliable.

. . . MEDBERY INSULATION AND OVERHEAD TROLLEY EQUIPMENT. . .

THE KTAXDARI) BAILWAT MATERIA!, OF THE WORLD.
THE FIBERITE CO., nechanlcville, N. Y. JOSHUA HENDY riACHINE WORKS, San Francisco, Cal.

S. F. B. riORSE. narquette Building, Chicago. FLEMING & POILLON, 39 Cortlandt Street, New York.

Alcatraz Electrical Compound,
Manufactured by

THE CALIFORNIA ASPHALT CO., ^^$
ABSOLUTELY UNEQUALED FOR

ELECTRICAL AND WIRE INSULATION, Insulating Connections, Dynamos and Motor Bases, Battery and Accumulator
Shelving, Circuit and Switch-Boards.

WATER-PROOFING Cut-Out Boxes, coating wires when subjected to acid or alkaline fumes, and when laid under
cement, etc.

PAINTING Poles, Brackets, Cross-Arms, Benches, Floors, etc.
COATING CABLES, Lead-Covered Pipes, and all underground work.

ALCATRAZ ELECTRICAL COMPOUND is manufactured of the celebrated brand of Alcatraz Asphalt, and possesses many well-known points of superiority^
It has been tried under severe and exacting conditions, and has given perfect satisfaction. It will not Scale, Crack or Burn. Presents a Smooth Surface.
Adheres Tenaciously. Not affected by Thermal or Climatic Conditions. Resists the action of the Elements, Acids, Alkalies, Sewer Oases, and possesses
great strength and elasticity. Being the producers of the raw product, we are enabled to save the middleman's profit, and offer consumers a superior article at a
very low price.

SAMPLE UPON APPLICATION. C.P.WILLIAMS, Sole Agent
U.S.A. 3941 Cortlandt St., New York City.

THE TRIUMPH ELECTRIC CO.,
CINCINNATI, OHIO,

MANUFACTURERS OF

Medium and Slow Speed Electrical Machinery,
Direct Connected Generators,

Direct Connected Elevator Motors,
Direct Crip Hoists,

Motors for Special Work.
WRITE FOR CIRCULAR M.

OFFICE AND FACTORY: 610-616 BATMILLER STREET.
( \ew York : Messrs. Machado & Roller, 203 Broadway.

SALES OFFICES: |
Atlanta: Messrs. Moore <t MeCrarj. Xorcross BldB.

I. St. Lonis : Triumph Electric Co., 604 Oriel Bide.

Chicago: Messrs. Whiteside & Foster, 1000-1002 Fisher Bids.
Nashville: Mr. J. IV. Chester.
Pittsburg: Mr. W.B. Pearson. 504 Germuia Bank BId£.
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The " Pioneer"

Has Hit

Perfection.

The best light.

Softest, steadiest and whitest.

The mechanism simplest.

The operation safest and most

economical.

The ELECTRIC ARC LIGHT CO.
LOUIS B. MARKS, M.M.E.

CHIEF ELECTRICIAN.

687 & 689 Broadway,

NEW YORK. 15Q HOTJHS.

Jewell Belting Co.,

TANJIEKS OF

OAK BELTING LEATHER,
llamifaoturers of.

High Grade Oak Belting,

HARTFORD, CONN.

Colburn Electric Mfg, Co,
999 Winter St., FITCHBURG. MASS..

MANUFACTURERS OF

Incandescent Lighting,
ELECTRIC POWER AND

ELECTRO-PLATING MACHINES
The Latest Designs. The Highest Efficiency.

ESTABLISHED 1881.

WESTEBN AGENTS :

Baker Bros.. Erie St., Toledo, O.
Missouri Electric Repair Co., 16 S. Ninth

St., St. Louis, Mo.
111. Electric Co., 1536 Monadnock Block.
Chicago. 111.

C. P. Hutchinson, Salt Lake City, Utah.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Ahlm-Edwards Elec. Co ..

American Elec. Fuse Co . . i

American El. Heat. Corp.. ix
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HARDTMUTH GORED CARBONS for Direct and Alternating Current

AFRO L.ASVI r
L

HABIRSHAW AND (3. E. CO.'S

WIRES AND CABLES.

AMERICAN CARBON CO.'S Plain and Coated
CARBONS FOR SERIES ARC LIGHTING.

Chicago Edison Co.,
DEALERS IN ELECTRIC LIGHTING SUPPLIES,

,139 Adams Street, CHICAGO.

GENERAL WESTERN AGENTS

HABIRSHAW AND Q. E. CO.'S

WIRES AND CABLES

Tie "H. W. J." ElBctric Car Heater.
(PATENTED.*

Simplicity—Effectiveness— Durability—Economy.
No coils to short-circuit or break, no oxidation, perfect air

circulation, easily controlled and regulated by patented knife
switch. Adjustable to three different degrees of heat. Prices,
etc., on application. .......

H. W. JOHNS MANUFACTURING CO.,
84084? "?f*"8iK8fco.m

Kew York. Philadelphia.

Electric Motors and Generators,
MANUFACTURED BY

THOS. H. DALLETT * CO.,
York St. and Sedgley Ave.,

PHILADELPHIA, PA.

••••••••••

Portable Electric Drills,

Starting Boxes and
Controllers,

Automatic Switches

Flexible Insulated Couplings.

THE

Storey
Motors, i

Iron-clad. Completely Closed
In. Dust and Moisture
Proof. No External Mag-
netism.

/ffe^

Specially Adapted for Direct
Connection to Machinery.

Special Direct Current Motors for All Classes of Work.

THE STOREY MOTOR & TOOL CO.,

ArafoTv? 212-226 Carter St., Philadelphia, Pa.

CHICAGO OFFICE: Metropolitan Flee. Co., 186-188 Fifth Ave.
NEW YORK. OFFICE: 130 Liberty Street.

ICIC A\4 II FACTORY: Hamilton. Canada

We manufac-
ture a high
grade Knife
Switch for
switchboard
work. We call

it the E Switch.

We have in stock in our Chicago Store

WAITING FOR
YOUR ORDERS

;
Sockets, Switches, Cut=Outs,

:
Tubes and Insulators,

; Shawmut Fuse Wire and

Knife Switches,

: Bells, Annunciators,

I

Batteries, Push Buttons,
• Fan Motors, Electric Supplies

; of all Kinds.

A quick break switch, made in sizes from 50
amperes capacity to 800 amperes. They
will be listed in our new catalog.
We manufacture arc and incandescent dy-
namos and direct current motors. Also arc
lamps.

Western Electric Company.
Chicago. New York.

SIEMENS & HALSKE ELECTRIC COMPANY OF AMERICA,
MANUFACTURERS OF

Direct Current, Multipolar, Slow Speed, External Armature Generators and Motors, especially adapted for Direct Connection.

(Typo I)—In sizes from SO to 2,000 Hi. l=.

Direct Current, Multipolar, Medium Speed, Internal Armature Generators and Motors adapted for Belting.

(Type A.)— In sizes from IO to 300 H. l=.

Direct Current, Bipolar, Medium Speed, Internal Armature Generators and Motors adapted for Belting.

(Type 1_- H.)—In sizes from S to 130 H. l^.

Direct Current Boosters, absolutely controlled by U. S. Patents granted to Siemens & Halske Electric Company.

SIEMENS' BAND ARC LAMPS FOR DIRECT AND ALTERNATING CURRENT, ELECTRIC M1NINQ LOCOMOTIVES, STEAM LOCOMOTIVES, ETC., ETC.

COMPLETE ELECTRIC RAILWAY EQUIPMENTS UNDER SIEMENS' PATENTS:

rnens' Underrunning roll
The Siemens Contact Bar is safer than the ordinary trolley, and the overhead construction is less costly. Dr. Ernst Werner von Siemens was the pioneer in

Electric Traction. He built his first Electric Railway in 1879. Write for Catalogues and further information to

SIEMENS * HALSKE ELECTRIC CO. OF AMERICA. 98 Jackson St., Chicago.

SALES OFFICES :-NEW YORK, Eastern District, American Surety Building; GREATER NEW YORK, 136 Liberty St. CINCINNATI. Perln Building. MINNEAPOLIS. 249 Second Avenue.
South. DENVER, 008 Boston Block. SALT LAKE CITY, Knuisford Hotel Building. SAN FRANCISCO, 10 Front St. BOSTON, John Hancock Bldg. PHILADELPHIA; 531 Chestnut St.
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Eddy Generators

Direct Connected or Belted for Electric Railways, Central
Stations, Isolated Lighting or Power Plants.

EDDY MOTORS-SLOW, MEDIUM OR HIGH SPEED.

We build all necessary apparatus for the transmission

of Electrical Power through factory or other buildings.

All Our Apparatus Guaranteed as Represented.

The Eddy Electric Manufacturing Company,
WINDSOR, CONN.

New York, H. B. Coho & Co., Mail and Express Building. Elmira, S. N. Blake.

Philadelphia, Walter C. Mclntire & Co., 506 Commerce St. St. Louis Western Electrical Supply Co.

Boston, G. M. Angier & Co., 64 Federal St. Kansas City, W. T. Osborn.

Cincinnati, O., John A. Stewart.

Western Office : 305 Dearborn St., Chicago, Wallace & Hine Western Agents.
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TRADE MARK I

"<£i)lornir Accumulator'
REGISTERED SEPTEMBER 11. 1884.

The Largest and Most Modern Isolated Plant in the World, in the new

ASTOR HOTEL,
34th St. and 5th Ave., New York City

Will include a Storage Battery of CHLORIDE ACCUMULATORS of 4,000

ampere hours' capacity.

THE ELECTRIC STORAGE BATTERY CO.,K PHILADELPHIA, PA.
BRANCH OF"F"ICES:

66 Broadway, New York. 1543 Marquette Bldg. , Chicago, III.

21 5 N. Calvert St., Baltimore. Md. 222 Market St. . San Francisco. Cal.

92 State St.. Boston. Mass.

CHLORIDE ACCUMULATORS FOR CENTRAL STATIONS. TROLLEY REG-

ULATION, ISOLATED LIGHTING AND POWER PLANTS, ETC!

CATALOGUES.

IF

you are anxious to

secure the latest

electrical books, YOU
should write to the

ElectricianPublishing

Co., Chicago. You CAN'T
procure too many

reliable, readable

books to READ,
CLASSIFIED INDEX OF ADVERTISEMENTS.

Accumulator*.
Eleotrlo Storage Battery Co.

Annunciators.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Eleotric Appliance Co.
Partrick A Carter Co.

Arc Lamps.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Diehl Mfg Co.
Electric Arc Light Co.
Ft. Wayne Blec. Corporation.
Manhattan Gen'l Cons. Co.

Perkins Eleo. Switch Mfg. Co.
Standard Therm. A Elec. Co.

Van Nuis, C. S.

Westinghouse El. A Mfg. Co.

Arc litgli t Cord.
Samson Cordage Wks.

As»avers.
Nat'L Ore A Reduction Co.

Batteries and Jars.
Andrae, J. & Sons Co-
Butler Hard Rubber Co.

Chloago Edison Co.
Chicago Gen'l Fixture Co.

Commercial El. Supply Co.

Electric Appliance Co.
Eleotrio Storage Battery Co.
Leolanohe Battery Co., The.
Metropolitan Electric Co.
Midland Electric Co.
Northwest Engineering Co.

Ohio Electric Works.
Western Eleotrio Co.

Bella.
Commercial El. Supply Co.
Electric Appliance Co.
Huebel A Manger.
Ohio Electrio Works.
Partrick A Carter Co.
Western Eleotrio Go.

IB elting.
Jewell Belting Co.
Main Belting Co.
Shulu Belting Co.

Boilers.
Clonbrock Steam Boiler Co.
Racine Hardware Co.
Weston Engine Co.

Books, Electrical.
Eleotrloian Publishing Co.

Bronze.
Bealy & Co., Chas. H.

' Phosphor BronreSm.Co., Ltd.

Brushes.
Commercial El. Supply Co,
Holmes Fib re- Graphite Co.
McKeague, J. B-
Partridge Carbon Co.
Phlla. El. A Mfg. Co.
Wirt, Chas.

Burglar Alarms.
Commercial El. Supply Co.
Eleotrio Appliance Co.
Huebel & Manger.
Partrick A Carter Co.
Western Eleotrio Co.

Cables (See Insulated Wires.)
Cables, Klectrie {See Insu-

lated Wires), Copper,
Sheet and Bar.
Amerloan Eleo. Works.
Brliey, W. R.
Commercial El. Supply Co.
Eastern Eleotrio Cable Co,
Ind. Rubber & Ins. Wire Co.
Metropolitan Eleotric Co.
Moore, Alfred F.
New York Ina. Wire Co.
Simplex Electrical Co.
Standard Underground O Co.
Washburn & Moen Mfg. Co.
Weaftern Eleotrio Co.

Carbons,Points& Plates.
ChloaffO Edison Co.
Chicago General Fixture Co.
Commercial El. Supply Co.
Eleotrio Appliance Co.
General Eleotrio Co.
Partridge Carbon Co.
Reisinger, Hugo-
Standard Paint Co.
Werthelm. Ed.
We»t«rn Eleotrio Co.

Coloring for Inc. tramps.
Webster Chemical Co.

Compound.
California Asphalt Co.
Commercial El. Supply Co.
Electric Appliance Co.
Johns Mfg. Co., H. W.

McLennan & Co., K.
Okonite Co.
Standard Paint Co.

Conduits.
Armorite Interior Cond Co.
Commercial El. Supply Co.
Electric Appliance Co.
Interior Conduit A Ins. Co.

Construction & Repairs.
Andrae, J. & Sons Co.
Ft. Wayne Elec. Corporation.
Hodge, Walsh A Loring.
Osborn&Co., W. T.

Contractors and Electric
Light Plants.
Ahlm-Edwards EI. Co.
Andrae, J. & Sons Co.
Arnold, B. J.
Arnold El. Pr. Station Co.
Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
Card Electric Co.
Clymer A Heilman.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elecr Corporation.
General Electric Co.
Hodge, Walsh A Loring.
Jenney Elec. Motor Co.
Northern Electl. Mfg. Co.
Patitz, A. M.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westinghouse Elec & Mfg Co.
Western Electric Co.

Copper.
Besly&Co.. Chas. H.
Mansfield Temp. Copper Co.
McDermid Mfg. Co.

Copper Wires.
American Electrical Works.
Besly&Co., Chas H.
Brixey, W. R.
Chicago Edison Co.
Commercial El. Supply Co.
Eleotric Appliance Co.
FiberiteCo.,The.
General Electric Co.
Ind. Rubber & Ins. Wire Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn A Moen Mfg. Co.
Western Eleotric Co.

Cordage.
Samson Cordage Wka.

Crookes' Tubes.
Commercial EL Supply Co.
Edison Dec. & M. L. Dept.
Perkins Elec. Switch Mfg.Co.

Cross-Arms, Pins and
Brackets.
Brady, T. H.
Commercial El. Supply Co.
Electric Appliance Co.
Farr Tel. & Const. Supply Co.
FiberiteCo.,The.

Cut-Outs and Switches.
Automatic Cir. Breaker Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer A Heilman.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Eddy Elec. Mfg. Co.
Electrio Appliance Co.
Farr Tel. & Const. Supply Co.
Fiberlte Co., The.
Forest City Elec. Wks.
Ft Wayne Eleo. Corporation.
General Elec. Co.
Gllmore El. & Mfg. Co.
Hart & Hegeman Mfg. Co.
Hill. W. S. Elec. Co.
Imperial Porcelain Works.
Morrison Southern El. Co.
Perkins Eleo.Switoh Mfg. Co.
Phlla. El. A Mfg. Co.
Reynolds, S. K.
Wagner Electric Mfg. Co.
Westinghouse El. & Mfg. Co.

Dynamos.
Ahlm-Edwards El. Co.
American Engine Co.
Brush Eleotrio Co,
Card Eleotrio Co.
Clymer A Heilman.
Colburn EL Mfg. Co.

Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Ginsburg, R. L. A Sons.
Gregory Co., Chas. E.
Hine&Co., L. A.
Jenney Elec. Motor Co.
Northern Electl. Mfg. Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westinghouse El. & Mfg. Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
American El. Heating Corp.
Detroit Elec. Heating Co.
Globe Elec. Heating Co.
Johns. H. W.. Mfg. Co.

Electric Meters.
American El. Meter Co.

Electric Railways.
Brush Electric Co.
Card Electric Co.
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halske Elec. Co.
Westinghouse EL & Mfg. Co.

Electrical and Mechani-
cal Engineers.
Arnold, B. J.

Bain, Foree.
Bryan & Humphrey.
Eddy Elec. Mfg. Co.
McRae. A. L.
Patitz, A. M.
Pratt. Chas. A.

Electrical Instruments.
Automatic Cir. Breaker Co.
Chicago Edison Co.
Clymer A Heilman.
Commercial El. Supply Co.
Cutter El. &Mfg. Co.
Electric Appliance Co.
Gllmore El. & Mfg Co.
KeyBtone EL Instrument Co
McKeague, J. B.
Queen A Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical Specialties.
American Elec. Fuse Co.
American EL Heating Corp.
Andrae, J. A Sons Co.
Automatic Cir. Breaker Co
Clymer & Heilman.
Commercial EL Supply Co.
Imperial Porcelain Works.
Lever, C. H. Mfg. Co.
Metropolitan Electric Co.
Partrick A Carter Co.
Phila. El & Mfg. Co.
White Co., The O. C.

Electrical Woodwork.
Lever, C. H. Mfg. Co.

Electro-Plating Mach'y.
Besly&Co., Chas. H.
Colburn EL Mfg. Co.
General Electric Co.
Jenney Elec. Motor Co.

Engines, <- a*
Otto Gas Engine Wka.
Van Duzen Gas&Gso.En.Co.

Engines, Steam.
American Engine Co.
Ball Engine Co.
Philadelphia Eng. Works.
Racine Hardware Co.
Weston Engine Co.

Fan Outfits.
Commercial El. Supply Co.
Interior Conduit & Ins. Co.
Westinghouse El. A Mfg. Co.

Fibre.
Butler Hard Rubber Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co..G. AH.

Fire Alarms.
Western Electric Co.

Fixtures, El. & Comb'ii.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.

Fuse Wire.
Brixey, W. R
Chicago Fuse Wire A Mfg Co.
Commercial El. Supply Co.
Electric Appliance Co
Fiberlte Co., The.
General Electric Co.

Gaskets.
Johns, H. W.. Mfg. Co.
Peerless Rubber Mfg. Co.

Gas Lighting, Electric.
Bogart, A

v
L.

Gears.
Besly A Co., Chas. H.

General Elec. Supplies
Andrae, J. A Sois Co.
Besly A Co., Chas. H.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman.
Commercial EL Supply Co.
Cutter El. A Mfg. Co.
Electric Appliance Co.
Farr Tel. A Const. Supply Co.
Forest City Elec. Wks.
General Electric Co.
Gilmore El. A Mfg. Co.
Hill, W. S. Elec. Co.
Hodge, Walsh A Loring.
Huebel A Manger.
Interior Conduit A Ins. Co.
International Elec. Co.
Johns, H. W., Mfg. Co.
Metropolitan Electric Co
Midland Electric Co.
Minneapolis El. A Cons. Co.
Morrison Southern EL Co.
Northwest Engineering Co.
Ohio Electric Works.
Partrick & Carter Co.
Peru Elec. Mfg. Co.
Phlla. El. A Mfg. Co.
Sioux City Brass Works.
Westinghouse EL A Mfg. Co.

Globes and Electrical
Glassware.
Chicago Gen'l Fixture Co.
Commercial EL Supply Co.
Hemlngray Glass Co.
Murray A Co., Jas. J.

GoVnors. Water Wheel.
LombardWater Wheel Gv.Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hard Rubber Goods.
Butler Hard Rubber Co.
Fiberlte Co., The.

Induction Coils.
International Elec. Co.
Queen A Co.

Insulators and Insulat-
ing Materials.
Andrae, J & Sons Co.
Brixey, W. R
California Asphalt Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
Empire China Works.
Farr Tel. A Const. Supply Co.
Fiberlte Co., The.
Gilmore El. A Mfg, Co.
Hart A Hegeman Mfg. Co.
Hemingray Glass Co.
Hodge, Walsh & Loring.
Ind. Rubber & Ins. Wire Co.
Interior Conduit A Ins. Co.
Johns Mfg. Co.,H. W-
Kartavert Mfg. Co.
McKeague, J. B.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated Wires and
Cables—Magnet Wires.
American Electrical Works.
Brixey, W. R.
Chicago Edison Co.
Commercial El. Supply Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Farr Tel. A Const. Supply Co.
General Electric Co.
India. Rub. & Ins. Wire Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrloal Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.

Lamps, Incandescent.
Buckeye Electric Co.
Chicago Edison Co.
Commercial EL Supply Co.
Edison Dec. A M. Lamp Dept.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co..
Metropolitan Electric Co.
Ohio Electric Works-
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Westinghouse EL A Mfg. Co.

Lightning Arresters.
Electric Appliance Co.
General Electric Co.
Van Nuis, C. S.

Westinghouse El. A Mfg. Co.
Magnet Wire.
(See Insulated Wires.)

Mechanical Machinery,
Besly A Co., Chas. H.
Garvin Machine Co., The.
Hine & Robertson.
Stilwell-Bierce Smith- A'atle.

Mica.
Commercial El. Supply Co.
Johns Mfg. Co.,H. W
Munsell & Co., Eugene.

Mining Apparatus, Elec.
General Electric Co.
Westinghouse El. A Mfg. Co.

Motors.
Ahlm-Edwards E ec. Co.
American Engine Co.
Brush Electric Cc
Card Electric Co.
Colburn El. Mfg. Co.
Commercial El Supply Co.
Dallett A Co . Thos. H.
Diehl Mrg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co
Gregory Co., Chas. E
Hine&Co., L. A,
Interior Conduit & Ins. Co.
Jenney Elec. Motor Co.
Metropolitan Electric Co.
Northern Electl. Mfg. Co.
Ohio Electric Works.
Sioux City Brass Works.
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Triumph Electric Co.
Westinghouse El. A Mfg. Co.

Oil Filters.
Metropolitan Electrio Co.

Packing.
Besly A Co. Chas. H.
Garlock Packing Co.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
California Asphalt Co
Commercial EL Supply Co.
Johns, H. W. Mfg. Co.
Standard Paint Co.

Phosphor Bronze.
Phosphor Bronze Sm. Co.Ltd.

Platinum.
Baker A Co.

Poles.
Brown, DeWitt, Cedar Co.
Hart, C. S.
Ltndsley Bros.
McLean, A. J.

Northern Supply Co.
Tagatz, H. A.

Porcelain.
Commercial EL Supply Co.
Empire China Works.
General Electric Co.
Imperial Poroelaln Works.
McKeague, J. B.
Peru Elec. Mfg. Co.

Publishers, Electrical.
Electrician Publishing Co.

Pulleys.
Rockwood Mfg. Co., The.

Push Buttons.
Commercial El. Supply Co.
Electric Appliance Co.
Northwest Engineering Co.
Partrick & Carter Co.

Reels, Wire.
Minneapolis El. & Cons Co.

Reflectors.
Murray & Co., Jas. J.

Rheostats.
General Electric Co.
Iron Clad Rheostat Co.
Leonard, Ward, Elec. Co.
Westinghouse EL A Mfg. Co

Re-Wimling.
Hodee, Walsh A Loring.
Osborn &Co., W. T.

Sal Ammoniac.
Klipstein&Co., A.

Second-Hand Machin'y-
Eieciriral Exchange. Tne.
Gregory Co., Chas. E.

Speaking Tubes.
Electric Appliance Co.
Partrick A Carter Co.

Speed Indicators.
Besly A Co., Chas. H.
Keystone El. Instrument Co.
Queen & Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Steam Heating.
Webster A Co., Warren.

Storage Ratteries.
Electric Storage Battery Co.

Street Cars.
Brill Co., J. G.

Supporters, Inc. Lamp.
White Co., The O. C.

Tapes. Insulating.
American Electrical Works.
Brixey, W. R.
Commercial El. Supply Co.
Electric Appliance Co.
Ind Rubber A Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Insulated Wire Co.
Okonite Co., The.
Simplex Electrical Co.
Standard Paint Co.
Washburn A Moen Mfg. Co.

Telegraph Apparatus.
Electric Appliance Co.
Western Electric Co.

Telephones, Telephone
Material and Switch-
boards.
American El. Telephone Co.
Andrae, J. A Sons Co.
Commercial EL Supply Co.
DeVeau & Co.
Farr Tel. & Const. Supply Co.
International Elec. Co.
Kusel, D. A. Tel. Mfg Co.
Metropolitan Electric Co.
Northwest Engineering Co.
Orne Elec. Cons. Co.
Standard Tel. A El. Co.
Viaduct Mfg. Co.
Western Electric Co.
Western Tel. Cons. Co.

Transformers.
Chicago Gen'l Fixture Co.
Commercial EL Supply Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Stanley Electric Mfg. Co.
Wagner Electric Mfg. Co.
Westinghouse El. A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
General Electric Co.
Westinghouse EL A Mfg. Co.

Turbine Wheels.
Dayton Globe Iron Works Co.
Leffel & Co., Jas.
Smith. S. Morgan.
Stilwell-Bierce Smith-Vaile.

Universities.
Int. Corr. Schools.

Water Wheels.
Darton Globe Iron Works Co
Leffel A Co., Jas.
Smith. S. Morgan.
Stilwell-Bierce Smith-Vaile.

Wire, Rare.
Besly & Co., Chas. H.
Brixey, W. R.
Commercial El. Supply Co.
Electric Appliance Co.
National India Rubber Co
Okonite Co., The.
Phillips Insulated Wire Co
Standard Underground C *V;
Washburn & Moen Mfg. Co.

Wire .loints.
American Elec. Fuse Co.

X Ray Outfits.
Commercial EL Supply Co.
Edison Deo. A M. Lamp Dept.
Knott, L. E., Apparatus Co.
Queen & Co.

po«- Alphabotloal Indox o-f Ac£vertlsement« Soe Paff« HI-
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Diehl BalanceWheel Motors.
THE ONLY
MOTOR
That can be directly
coupled to the shafts of

sewing machines.
MOTORS are entirely

SELF-CONTAINED and
replace the ordinary bal-

ance wheels.
THE RHEOSTAT is SO

arranged beneath the ta-

ble that the machine can
be started and stopped
or the speed regulated
simply by foot pres-
sure upon the treadle.

IN THIS
MANNER
The highest economy is

attained, because all ob-
jects intervening be-
tween the source and
subject of power are dis-

pensed with and the
electric current is only
used when the machine
is running.

Write for

catalogue.

DIEHLMANUFACTURING CO.,
ELIZABETHPORT, IM. J.

SHOWROOMS: 561-563 BROADWAY, NEW YORK CITY; 128-132 ESSEX STREET, BOSTON.

"LITTLE WILLIE" and the "OLD MAX" have been starring
all over the country lately. They're resting now, so they'll not tell

you this week what they know about the peculiarly valuable features of

ANCHOR

SWITCHES

AND OTHER

ANCHOR

SPECIALTIES

The plate is made of heavy metal which admits of a high finish.

The handle is so designed as to be practically flush.

A spring beneath the handle makes the plate absolutely rigid.

By simply loosening one screw the shell may be removed for wiring.

—Besides "AVILL1E" would only tell you not to take his word or

the "OLB .11 AX'S." but 10 send for a catalogue which shows the

whole Anchor hue of specialties. Then you'll see in an instant why
these goods are being pushed so hard by

THE COMMERCIAL ELECTRICAL SUPPLY COMPANY,
UIS, IN/IO.
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•TRADE MARK- High Grade Nuernberg Carbons •TRADE MARK-

FOR DIRECT CURRENT ARC LAMPS, FOR ALTERNATING CURRENT ARC LAMPS.
-SEND FOR l-ATEST- F=>lHUGO SSINGER, NO. 38 BEAVER STREET . NEW YO RK.

DIXON'S BELT DRESSING
AND LEATHER PRESERVATIVE.

Is guaranteed to prevent slipping and to preserve the leather.
It will pay you to send for circulars and testimonials.

JOS. DIXON CRUCIBLE CO., Jersey City, N. J.

Detroit Electric Heating Co.

[Hercules batteries,
J^AXlede Batteriest

I PORCEIAIH INSUIATION 01 all Kinds, j

We SoWl the maKIn? ot
SpecAl Designs of- Porcelain.

SOI.E IMPORTER FOR THE
UNITED STATES AMD CANADA.

Peru EtECTRitMrcCo.

CAR HEATER NO. I, COVER REMOVED.

COACH HEATER AND HOUSE RADIATOR.

MANUFACTURERS OF

A.11 kinds oir = = =

ELECTRICAL^^

HEATING DEVICES,

The "Multitubular" Heaters for Mo-
tor Cars, Cabins, Staterooms, Show
Windows, Portable Stoves, etc.

Cooking Apparatus, Laundry Irons,

Water Heaters, Ovens and Evapora-
tors. .....

Detroit Elegtrio Heating Go.,
132 Shelby Street,

DETROIT, MICH.

"Just the Layout Needed."

writes a customer about "The Dealer's

Assortment" of electric heating appli-

ances sent with a showcase for $25.67.
We have made radical improvements in

electric heating devices, which are con-

spicuous. If you have not done so, order

one of the "Dealer's Assortments" and
be up to date. Everything guaranteed.

American Electric Heating Corporation,

Havemeyer Building,

NEW YORK.

Sears Building,

BOSTON, MASS.

Monadnock Building,

CHICAGO.

HART INDICATING SWITCH
FOR ELECTRIC CAR HEATERS.

1 AMPERE, SINGLE POLE, 500 VOLT.

DIAMETER OF BASE. THREE INCHES. BREAKS CIRCUIT AT FOUR POINTS.

THE HART & HEGEMAN MFG. CO.
HARTFORD, CONN
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OUR CALENDAR and

MOONLIGHT SCHEDULE
For 1897 is a very useful and ornamental addition to any

office. We have tried to supply all of our customers and

the electrical trade in the west with copies, but some

have undoubtedly been overlooked. We have a number

of copies left which we will be glad to send out on

application.

ELECTRIC APPLIANCE COMPANY,
ELECTRICAL, SIPPLIES,

242 Madison Street, - - CHICAGO.
Send for Samples and Prices of

SAMSON SPOT CORD
For Arc Light and Trolley Cord.

SAMSON CORDAGE WORKS, BOSTON, MASS.

"MICA" SEGMENTS.
DROP FORGE COPPER SEGMENTS. "MICA"

ANY SIZE. SHAPE OR PATTERN. _
WRITE FOR PRICES. /g^J)

S^>w

»»£ IMEXA/ "BUG
Reynolds' "SelHnsulating" Cut=0ut. Small, Simple, Safe.

ACTUAL SIZE.

No cover required. Insulation effected with the connection. It cannot "ground"' the fixture
Quickly adjusted. Tape useless. Cheaper and smaller than any covered "Bus;'* on the market
and wholly different Complies with Underwriters' requirements. For sale by all Supply Houses

5. K. REYNOLDS, Agent, ijj Liberty St., New York.

For
) Least- Slippage

Dynamosj^^**) non- breakable
MOTORS^ ggoo*\Any-Size-or-Shape
nROP-HAMMFRS^HuB- any- LENGTH '

jo «. . til - ("Hu b- any. Position
& UENERAL 'USE _®

{ pR0M PT . Shipments

MAde-b

J.M.il
Y" THE-Rockwood-MANUPACTURING-Co-N^-I,
.K

,y.APENN'A.S
,

t.,| K,n7A
-
KIADn ,-, c-| tim , MA II C AlNblANAPOLIS,lNOIANA,(J.S.A.

IN KINO.
Thousands of

Imitators.

No Equal.

Will Hold

Highest

Pressure.

Don't have to

use wire and

cloth to hold

Rainbow.

Can't blow

it out.

Three rows of Diamonds in Black throughout the length of each and every roll.

Xo haking or following up.

Patented and Manufactured Exclusively by

PEERLESS RUBBER MFG. CO., 16 Warren St., New York.
16-24 Woodward Avenue,

DETROIT, MICH.
202-2 I O S. Water Street,

CHICAGO, ILL.

WHITNEY ELECTRICAL INSTRUMENT CO.,

Penacook. N. H.

MANTJFACTUREKS OF

High Grade Electrical Instru-

ments of every description.

Keystone Electrical

Instrument Co.,
9lh St. & Montgomery Ave.,

PHILADELPHIA.
Switchboard Instruments

For Central Stations and
Isolated Plants.

New- York. 36 Dev St. Chi-
cago. ]4J0M..i]adm. t k Btdg.

GRAVITY BATTERY COPPERS.
Any pattern. Write for prices.

THE McDERMID MFG. CO.. 207 S. Canal St., Chicago.

ELECTRIC HEATERS AVAILABLE TO ALL.
MINIMUM EXPENSE.

Portable Heater for residences and offices, size 23 inches loDg, II 1 s inches
high, 5 inches wide. "Weight 30 pounds.

Highest Efficiency, Simplicity, Durability, Production Guaranteed.
Our Street Car Heaters lead all competitors.

Send for new illustrated circular.

Heating coils renewed like incandescent lamps. Constructed for any voltage. Work on direct
or alternating current. Consumes 6. 8 amperes on i to volt current, i . 5 on 500 volt current.

THE GLOBE ELECTRIC HEATING CO.,
147 North 12th

Street, Philadelphia, Pa.

ALTERNATING

ARC LAMP.
limns on any frequency from 7.000 to Ki.OO© J$>
without change of adjustment.

Will Not Stick, Chatter, Overfeed or Short-Circuit.

Made for Either 10 or 14 Amperes, as Required.

IV t* manufacture the simplest Ions-burning:
lump fur low-poten. ial circuits on the market.

ALSO LAMPS FOR ALL CIRCUITS.

Standard Thermometer

and Electric Company,
PEABODY, ^X^VSS.

BRANCH OFFICES:
Electric Appliance Co., 242 Madison St., Chicago, 111.

F. L. Haviland. 253 Broadway. New York.
Standard Thermometer & Elec. Co., John Hancock Bldg., Boston, Mass.
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Victor Turbine Water Wheel.
Cylinder or Register Gate— Close Regulation and Hie;h Efficiency

at Full and Partial Gate-
The attention of ELECTRIC COMPANIES is called to this CELRSRAT^n WATF.lt

WtffcKli as particularly adapted to their use, on account of its reiimrkahlv steady n »m,
Iiljrh speed and great efficiency and lar-re rapacity for its diameter, being double
the I'OWer of most wheels ot the same diameter. It is used by a number of the leading electric com-
panies witli great satisfaction. In the economical use >it water it is without an equal, prodrcing the
highest per cent oi uselul effect guaranteed.

SEND FOR CATALOGUE AND PARTICULARS.
The r.ccompanying engraving represents a single 10-inch \ ictor Turbine on horizontal shaft to

develop 36 H. P. under 38 feet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts.
and where the situation admits of their use we recommend them.

THE STILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works, San Francisco, Cal., Pacific Coast Agents.
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Manufactured by The Butler Hard Rubber Co. 33 Mercer St., N. Y.

Moonlight Schedule
FOR 1897

IS NOW READY.

Price IO cents.
' ELECTRICIAN PUBLISHING CO.. 510 tfarqnette Bldg., Chicago.

IFJOB

HP© '@|y

-smss

The Standard Open Circuit Batteries

of the World.

SEND FOR CIRCULAR AND PRICES.

THE LECLANCHE BATTERY CO.,
111 to 117 East 131st St.. N. Y.

RELIABLE CROOKES TUBES.
Our improved type of lube

(see cut) is the most powerful

and best designed tube on the

market. Made from best qual-

ity imported glass, having walls

blown very thin, pure platinum

anodes and double seals; guaran-

teed equal to imported tubes.

************

TRY ONE, THEY
NEVER FAIL. . .

************

The F.J. PEARSON MFG. CO,

Jluin and Locust Sts.,

For 3, 4. 5 and 6 in. spark $5.00 net prepaid. . . ST. LOUIS, MO.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Arc, Dirt
ing Inc

Apparatus for

s-fc Current and Alte
iridescent Lighting
wer Transmission.

•n^t-
md

ALL
Live men read the

WESTERN ELECTRICIAN

Each Week. Do You ?

IM R PRIC
TRIPLE BRAID, STRANDED and SOLID

WEATHER-PROOF WIRE!
na/e are overstocked.

METROPOLITAN ELECTRIC COMPANY, CHICAGO
DEALERS IN ELECTRICAL MERCHANDISE OF ALL KINDS.
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VIADUCT MFG. COMPANY
Is the oldest concern
of the kind in this

country, with one ex-
ception, manufactur-
ing

Magneto Bells,

Telephones,

District Telegraph

Messenger Boxes

and other appliances.

It has had IS years'
experience; 5 years as
licensed manufacturer
of the American Bell
Telephone Company.
It has made more
Magneto Bells than all

the other manufactur-
ers in the country. Its

standard work is

known by all experi-
enced telephone men

#

The works are lo-

cated, at the Relay
Station, Baltimore &
Ohio Railroad, and run
by water power.

It manufactures all of its own woodwork, as
well as brass, iron, steel and everything connected
with its output.

Send for new catalogue and mention this paper.

VIADUCT MFG. CO.,

2 S. HOWARD,
Baltimore, IN/ld.

THE STANDARD TELEPHONE
AND ELECTRIC CO,,

Swedish

Telephones.
Transmitter Guaranteed In-
definitely. Sold separately.

Send for New Reduced
Price List.

Catalogue just out.

Sole Selling Agents for the TJ. S. of the Swedish Micro-
phones or Transmitters.

WHITMAN & COUCH,
'

196 Summer St,, Boston, Mass,

MADI N, \A/J!
P. L. Spooner, President.
H. C. Dodge, General Superintendent.

E. W. Batcheldek, Secretary.
H. A. Taylor, Treasurer.

Manufacturers of reliable, time tried and tested Telephone
Apparatus. Irrespective of price the best. Trial proves it.

We have received thousands of unsolicited testimonials

and have equipped over 150 dividend-paying exchanges.

A TIMELY HINT: Buy Telephones and Appli-

ances from manufacturers whose guarantee of protection

is a practical certification that your interests will be ably

taken care of. "A Word to the Wise," etc.

Up-to-date instruments furnished to meet all require-

ments of service.

Standard Telephones and Switchboards are leaders. Why? Because

efficiency of operation, best materials, finest workmanship and careful

attention to details recommend their adoption by experts. Correspondence

solicited.

NEW EDITION.X -RAYS
FOR EVERYBODY.

:dward Trevert.

Just off the Press. 93 Pages. 47 Illustrations.

• Fully describes in plain terms how to perform experiments with the X-Ray Outfit.

Tells what electrical apparatus is needed and how to manipulate it. Illustrations show
clearly how to connect up the Crookes Tube, the Ruhmkorff Coil, and how to run
them, either by batteries or electric light currents. How to make an X-Ray Outfit

very cheaply, including a Fluoroscope.
Write us at once, enclosing 25 Cents in stamps, postal note, express money or-

der, and get one of these valuable books.

ELECTRICIAN PUBLISHING CO..
5IO Marquette Bldg.,

C2W l<=AGO.THE TELEPHONE HAND-BOOK
146

BY HERBERT LAWS WEBB.

Member of the American Institute of Electrical Engineers, and of the Institution of Electrical Engineers, London. Author of "A Praticat Guide to the Testing of
Insulated Wiresand Cables." Joint Author of " Electricity in Daily Life."

'ages, 138 lllustr; -ice $I.OO.itions, Cloth, Hand-Book Size,
EXTRACT FROM PREFACE.

"This little hook has no pretension to be considered a complete treatise on telephony as it exists in America. The time for such a work is not yet come. But it is felt that there is a demand
for a practical hook ou telephone working and management, and tlie TELEPHONE HAND BOOK Is an attempt at meeting that demand. With the exception of a few chanters dealing with
certain forms of transmitters and receivers used in Europe, which are given for the information of those who may wish to engage in the manufacture of telephones, the book is based entirely on
standard American practice; and most of the material, apparatus and methods described are peculiar to or have originated in this country."

Xo pains have been spared to make it the best book of its kind. It is right up to date, intensely practical, and so plain and clear in its language that anyone can understand and learn from it

everything regarding telephone work and management. It conforms in size and style to our other Hand-Books which have been so favorably received by the entire electrical fraternity.

CHAPTER 1. The Invention of the Telephone.
2. Sound Waves. Articulate Speech.
3. Electric Telephony. The Bell Telephone.
4. The Microphone.
5. Current Induction. Electromagnetic In-

duction.
6. The Induction Coll: Its Use In the Tele-

phone Transmitter.
7. The Complete Telephone Circuit
8. Maenet Telephones.
9. The Bell Telephone Receiver.

10. Other forms of Magnet Telephones.
11. The Gower, Ader and D'Arsonval Receiv-

ers. Mercadler's Bi-Telephone.
12. The Siemens, Kotyra, Neumayer and

Eottchftr RrqrIvrtk.

-CONTENTS.
CHAPTER 13. Carbon Transmitters.

14. The Blake Transmitter.
15. The Long Distance Transmitter.
16. The Solid-back Transmitter.
17. The Berliner Transmitter.
18. The Cuttriss Transmitter.
19. Various European Transmitters.
20. The Efficiency of Carbon Transmitters.
21. Batteries for Telephone Work.
22. Open Circuit Batteries.
23. Closed Circuit Batteries.
24. The Practical Management of Batteries.
25. Magneto Bell.
26. Automatic Switches.
27. Telephone Line ConstftKtkm.

CHAPTER 28. Metallic Circuit,
29. Underground Wires.
30. Lightning Arresters.
31. Inside Wiring.
32. Installation of Telephone Instruments.
33. Inspection and Maintenance.
34. The Condenser; Its Use in Telephony.
35. Electromagnetic Retardation.

Exchange Working.
Small Exchanges.
Party Lines: The Bridging Bell.

Long Distance Telephony.
,. Duplex Telephony.

41. Simultaneous Telegraphy and Telephony
Appendix.-

37.

40,
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*A NOVEL
TELEPHONE

system;
Don't believe you've seen it. Before

buying write as—it'll pay.

Orne Electric Construction Co.,

9th Floor Chungs Building. CHICAGO.

GUARANTEE : To give entire satisfaction.

LOOK BEFORE YOU LEAP

!

This old maxim should always be remembered by purchasers of Tele-

phones A GOOD TELEPHONE IS ONE OF THE GREATEST BLESSINGS
THAT HAS BEEN GIVEN TO MAN—A POOR TELEPHONE WILL MAKE
YOU CURSE MORE THAN ANY ONE THING YOU CAN GET.

If you want Good Telephones, write us.

THE D. A. KUSEL TELEPHONE MFC. CO.,
I 105 PINE STREET, ST. LOUIS, MO.

We Manufacture

^TELEPHONES.
Complete Exchanges Installed.

Northwest Engineering Co.,
ST. PAUL, MINN.

T
ELEPHONE
Send for our prices before you

place your orders. S

Telephone Men!
Read Webb's "Telephone Hand-
Book." Price, $1.00. . . .

Electrician Publishing Company,
AniteKIA Itrnrnupttp Rl«ifir„ Chicago.

...FOR...

TELEPHONES
.©O TO THI

DEVEAU&CO.,
32 ANn 34 FRANKFORT ST.. NEW YORK. YIADDCT CO., Baltimore.

The American Electric

-^Telephone Co,
KOKOMO, IND., U. S. A.,

The Largest Manufacturers

Telephones #
Switchboards

IX THE UNITE© STATES.

ALL GOODS STRICTLY HIGH GRADE.

325 exchanges, aggregating 60,000 telephones, in

use. Three years' service. Write for our 1897
catalogue showing new types and prices.

KOKOMO,
A., U.S.A.The American Electric Telephone Co., ,'t

WESTERN TELEPH ONE

CONSTRUCTION CO.,
250 S. Clinton Street, CHICACO,

LARGEST MANUFACTURERS OF .

Telephones and Appliances,
EXCLUSIVELY, IN THE UNITED STATES.

TELEPHONES
IN.

100 National Telephones, made by National Telephone Co., Boston, slightly
used, each *S net. Also a 100 \o. Switchboard for Metallic Circnit

at #1 per \o. net. Address

JULIUS ANDRAE & SONS CO., MILWAUKEE, WIS.

*%&*****%^*%*i%&%>v%>%^m^www*%^+>%^*%i+
No Sparking Under Varying Load,

No Wear on the Commutator.

90« PURE GRAPHITE.

Holmes Fibre=Graphite Mfg. Co.,

Station Z, Philadelphia.
WRITE FOR PRICE LIST.

JUST WHKT YOU ZSRE LOOKING FORI
*=*• A New and Valuable Book -=^

Electric Lighting Plants,
THEIR COST AND OPERATION.

By W. J. Buckle}'. With numerous illustrations, diagrams, plans, tables, etc. 275 pages. Cloth. Price, $2.00, postage free. This work

gives all necessary data for the erection of an electric light plant of any size. The cost of Arc Lighting. The cost of Incandescent Lighting.

READ THE TABLE OF CONTENTS:
Alternating Arc Lamps, Arc Plants, Belting, Boilers, Boiler Settings, Boiler Efficiencies, Books, Building, Cost of Arc Dynamos and Lamps,

Cost of Arc Plants Erected, Cost of Alternating Dynamos, Cost of Alternating Plants Erected, Cost of Belts, Cost of Boilers, Cost of Brick

Chimneys, Cost of Copper for Alternating Circuit, Cost of Corliss Engines, Cost of Compound Corliss Engines, Cost of Compound High
Speed Engines, Cost of Condensers, Cost of Friction Clutch Pulleys, Cost of Heaters, Cost of High Speed Engines, Cost of Incandescent

Dynamos, Cost of Idlers, Cost of Injectors, Cost of Meters, Cost of Motors, Cost of Operating Lamps per hour, Cost of Power Generators.

Cost of Poles, Cost of Plain Pulleys, Cost of Pillow Blocks, Cost of Pumps, Cost of Shafting, Cost of Shaft Couplings, Cost of Stacks

—

iron, Cost of Stacks—brick, Cost of Steam, Cost of Transformers, Cost of Wire, Chimneys, Circuit Loss, Contract Blanks, Current Distri-

bution, Circuits—overhead, Circular Mils of Wire, Depreciation, Direct Connected Apparatus, Dynamos, Dynamo Data, Economy of Con-

densing, Economy of Covering Steam Pipes, Economy of Heater, Efficiency of Engines, Engines, Equivalent of Current in Horse Power,

Equivalent Rates of Lighting, Fuel, Horse Power of Belting, Horse Power of Motors, Horse Power of Shafting, Incandescent Arc Lamps,

Instruments, Instructions for Employes, Insulation, Labor, Load Chart, Meter Connections, Municipal Ownership, Natural Gas, N.E.L.A.

Standard Rules, Oil, Outcome of Practical Management, Pole Line, Pulleys, Rope Transmission, Resistance of Wire, Rules—Fire Under-

writers, Report Com. on Data N. E. L. A., Reports of Cities Owning Plant, Reports of Cities Contracting, Stock Room, Shafting, Trans-

formers, Transformer Curves, Wiring Tables—Primary Wiring, Wiring Tables—Secondary Wiring, Wiring Tables, Motor Wiring, Wire,

Wire Formula, Water Power, Wood as Fuel. The only book of its kind in the English Language. Price, $2.00.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Building, Chicago.
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KNOWLEDGE IS POWER.
Everyone engaged in the electrical business should keep posted on the developments in

the art by reading the latest books on the subject. We are headquarters in the

West for electrical books and can fill orders for any work published, promptly on

receipt of price. We call your special attention to the following standard books:

Allsop, F. C—Electrical Bell Construction; Treatise on the
Construction of Electric Bells, Indicators, and similar
apparatus. 177 illustrations $1.25

Angell, J.—Elements of Magnetism and Electricity, with
Practical Instructions for the Performance of Exp-ri-
ments, nnd the construction of cheap apparatus. One
hundredth thousand. 160 illustrations $1.00

Atkinson, Philip.—The Elements of Electric Lighting.
Seventh edition, fully revised, and new matter added, 104
illustrations. 260 pages $1.50

Atkinson, Philip.—The Elements of Dynamic Electricity and
Magnetism. 406 pages and 117 Illustrations. Second
edition '$2.00

Ayrton, W. E.—Practical Electricity; a Laboratory and
Lecture Course lor First year Students of Electrical
Engineering, based on the Practical Definitions of the
Electrical Units. With numerous illustrations^ Sixth
edition $2.50

Badt, Lieut. F. B.—New Dynamo Tenders' Hand Book. This
is, as the name Indicates, a New Book, much more com-
plete than the old one, with all the luformation, instruc-

tions and rules which are required by practical men,
as Dynamo Tenders, Linemen, Stationary Engineers, nnd
owners and operators of all kinds of Electric Plants. U is

the only boob of the kind pub ished in the English
language. 226 pages, 140 illustrations, flexible cloth
binding, size of type page 6?£x3 Inches $1.00

Badt, Lieut. F. B.—Incandescent Wiring Hand-book. A
timely book containing full illustrations for incandescent
wiring and complete Information concerning methods of

running wires, location of safety devices, t-pllces, insula-
tion, testing for faults, wire gnuge-, general electrical

data, calculating B^z^s or wires, wiring fixtures, elevator »,

buildings, isolated and central station plants. Ihe only
boob of the kind published. Type page 63^x3 inches,
flexible cloth binding, 66 pages, 35 cuts and 5 tables, 3 of
which are 12x18 inches $1.00

Badt, Lieut. F. B.—Bell Hang rs' Hand-ook. Just the book
for people engaged in sell ng, installing or handling elec-

tric batteries* electric bells, elevators, house or hotel
annunciators, burglar or fire alarms, electric gas lighting
apparatus, electric heat apparatus 106 pages, 97 iliustra-

tionB, flexible cloth binding. Type page 5^xainchec.$1.00

Badt, Lieut. F. B.—Electric Transmission Hand-boob. First
edition, three thousand copies. 97 pages, 22 illustrations,

27 original tables $1.00

Gives more Practical information on the subject than
any work published to date The book contains all neces-
sary information for Power Producers, Capitalists, Agents,
Engineers and Motor Inspectors. With this book anybody
may make estimates on the co t of Transmission Plants.

Bedell, Fred'k and Albert C. Crehore.—Alternating Cur-
rents; An Analytical and Graphical Treatment for Stu-
dents and Engineers. Second edition. 112 illustra-

tions $2.50

Blakesley, T. H,—Papers on Alternating Currents of Elec-

tririty for the use of Students and Engineers. Third
edition, enlarged. 12mo, cloth $1.50

Bonney, G. E.—E'ectro-Plater's Hand Book. A Manual for
Amateurs and Young Students on Electro-Metallurgy. 60
illustrations. 208 pages. 12mo, cloth $1.25

Bottone, S. R.—Electrical Instrument Making for Amateurs.
A P<-acticnl Hand-boob, with 48 illustrations. Fourth edi-

tion. Enlarged by a chapter on th:- Telephone $0.50

Bottone, S. R.—The Dynamo, How Made and How Used. A
Book for Amateurs. Eighth edition, with additional mat-
ter and 39 illustrations $1.00

Bottone, S. R.—Electro-Motors. How Made and How Used.
A Handbook for Amateurs and Practical Men. Beduced to

$0 50

Bottone, S. R.—How to Manage the Dynamo. A Hand-boob
for Ship Engineers, Electric Light Engineers and Electro-
Platers $0.60

Buckley, W. J.—Electric Lighting Plants, their cost and
operation. 275 pages, many illustrations and diagrams
Cloth $2.00

Paper 1.00

Cox, Frank P.—Continuous Onrrent Dynamos and Motors.
An Elementary Treatise for Students and Engineers
Illustrated $2.00

Crocker, F. B., and Wheeler, S. S.—The Practical Manage-
ment of Dynamos and Motors. With a special chapter by
H. A. Foster. Illustrated. Second edition, revised and
enlarged $1. 00

Crosby, O. T., and Dr. Louis Bell.—The Electric Railway in
Theory and Practice. A Complete Treatise on the Con-
etruction and Operation of Electric Railways, Second edi-

tion, revised and enlarged. 183 Illustrations $2.50

Desmond. Chas.—Electricity for Engineers Part I. Con-
stant Current A clear and comprehensive treatise on the
principles, construction anu operation of Dynamos, Mo-
tors, Lumps. Indicator and Measuring Instruments; also a

full explanation of the electrical terms used in the work
Part II. Alternate Current Apparatus. Containing m
explanation of the principles governing the generation of.

and a description of the instruments and machinery used
in connection with Alternate Electric Currents. Il<us-

trated. Revised edition $2.50

Dyer, A.—Induction Coils. How Made and How Used. Third
edition. Boards $0.50

Fleming, J. A.—Short Lectures to Electrical Artisans. A
course of Experimental Lectures delivered to a Practical

' Audience. Fourth edition. 74 illustrations $1.50

Fleming:, J. A.—The Alternate Current Transformer in
Theory and Practice. Vol. I. The Induction of Electric
Currents, 500 pages, fully illustrated and with copious
index. Second edition $3.00
Synopsis of contents; Chapter 1. Introductory. 2. Elec-

tro-Magnetic Induction . 3. The Theory of Simple Periodic
Currents. 4. Mutual and Self Induction. 5. Dynamical
Theory of Current induction.
Vol. II. The Utilization of Induced Currents, 8vo. cloth.

London, 1892 $5.00

Gore, O.—The Art of Electro-Metallurgy, including all Known
Processes of Electro Deposition. Fourth edition $2 00

Gordon.—School Electricity. Sources, Currents, Measure-
ment, Telegraph v. Telephony, Lightning, Electrolysis,
Induction, etc. 262 pages, with 140 illustrations $2.00

Grier, Thos. G.—Wiring for Motor Circuits. A handy little

pamphlet containing tables for wiring an i for motor serv-
ice, arranged in convenient form for ready reference. $1.00

Haskins.C. H.—The Galvanometer audits Uses. A Manual for
Electricians and Students. Fourth edition, revised ..$1.50

Haskins.— Transformers. Their Theory, Construction and
Application Simplified. 38 i. lustrations $1.25

Hawkins, C. C. and F. Wallis.—The Dynamo, its Theory,
Design and Manufacture. l'JO illustrations $3.00

Hering.—Practical Directions for Winding Magnets and
Dynamos. 12mo. cloth, reprint without additions $1.25

Hopkins, Geo. M. — Experimental Science. Elementary,
Practical and Experimental Physics, 650 Illustrations $4.00

Hopkinson.—Original Papers on Dynamo Machinery and
Allied Subjects. Illustrated $1.00

Hopkinson, Dr. John.—Dynamic Electricity; Its Modern Use
and Measurement, chiefly in its Application to Electric
Lighting and Telegraphy $0.50

Hospitaller, E-—Domestic Electricity for Amateurs, Trans-
lated from the French. With additions by 0. J. Wharton.
With illustrations .' $2 50

Houston, Prof. E. J.—A Dictionary of Electrical WorrlB,
Terms and Phrases. Third edition, re-written and greatly
enlarged. Large 8vo. 562 pages, and 570 illustrations

$5.00

Kapp, Gisbert.—Electric Transmission of Energy and its-

Transformation, Subdivison and Distribition. A practi-
cal handbook. Tnird edition $3.00

Kapp, Gisbert.—Alternate fJ'irrentMachinery Illustrated. $0.50
[Vol. 95 V >n Nosti and's Sc ft ice Series.]

Kapp, Gisbert.- Alternating Curre ts of Electricity. Their
Generation, Measurement, Distribution and Application.
Authorized American ed. With an introduction by William
Stanley, Jr. Illustrated $1.00

Kapp, Gisbert.—Dynamos, Alternators and Transformers.
138 illuotratiooe $4.00

Kempe, H. R.—A Handbook of Electrical Testing. Fifth edi-
tion. 200 illustrations. 8vo. cloth. London, 1892 $7.25
In this edition there is a considerable amount of new

matter; the old matter has been thoroughly revised.

Kempe, H. R.—The Electrical Engineer's Pocket Book.
Modern Rules, iormulffl, Tables and Data. 32mo, leather

$1.75

Lockwood./T. D-—Electricity, Magnetism and Electric Teleg-
raphy. A Practical Guide and Handbook of General
Information for Electrical Students, Operators and In-
spectors. 376 pages, 152 Illustrations $2.50

Lockwood, T. D.—Electrical Measurement and the Galvanom-
eter; its Construction and Use. Second edition... $1.50

Lockwood, T. D. — Practical Information for Telephonists.
12mo, cloth. N. Y $1.00

Meadowcroft, W. H.—The A. B. C. of Electricity. 36
Illustrations $0.60

Martin, T. C.—Inventions, Researches and Writings of Nikola
Tesla. With special reference to his worb in polyphase
currents and high potential lighting. 500 pp. 300 Illustra-
tions, second edition $4.00

Martin, T. C. and Wetzler, J.—The Electric Motor and its

Applications. Third edition. With an Appendix on the
Development of the Electric Motor since 1888. By Dr L.
Bell. 300 Illustrations $3.00

riaver, and Davis, M.M.—TheQuadruplex. With Chapters
on the Dynamo-Electric Machine in Relation to the Quad-
ruplex. The Practical Worbing of the Duplex Telegraph
Repeaters and the Wheatstone Automatic Telegraph. 63
illustrations $15C

McCIure, J. B.—Edison and his Inventions, with Full Ex-
planations of the Telephone, Phonograph, Ta--en-ieter.

Electric Light and all his Principal Discoveries, etc. .$1.00

Niaudet, Alfred.—Elementary Treatise on Electric Batteries,
Translated Irom the French by L. M. Fishbucb. Illus.

trated $2.5g

Noll, Augustus.—How to Wire Buildings. A manual of the
art of interior wiring. Illustrated $1 50

Pope, Franklin Leonard.—Modern Practice of ihe Electric
Telegraph. A technical Hand-book for Electricians,
Managers and Operators. 185 illustrations. 14th edition,
rewritten and enlarged $1.50

Prlndle, H. B —A Popular Treatise on the Electric Railway
of to-day. Folly illustrated $0.25

Russell, Stuart A.—Electric Light Cables and Distribution
of Electricity. 107 illustrations $2.25

Salomons, Sir David.—Electric Light Installations. Vol. 1.

The Management of Accumulators. A Practical Hand-
book. 7th edition, revised and enlarged. Wlih illus-

trations. 12 mo, cl. London, 1893 $1.60

Sloane, T. O'Conner.—Electricity Simplified. The Practice
and Theory of Electricity, including a Popular r eview of
the Theory of Electricity, with Analogies and Examples
of its Practical Application in every-day life. Illus-

trated $1.00

Sloane, T. O'Connor.—The Standard Electrical Dictionary.
A Popular Dictionary of Words and Terms used in the
practice of Electrical Engineering, 350 illustrations. $3.00

Sloane, T. O'Connor.—Electric Toy Making for Amateurs,
Including Batteries, Magnets, Motors, Miscellaneous Toys

$1.00

Sloane, T. O'Connor.—The Arithmetic of Electricity. A
Manual of Electrical Calculations by Arithmetical Methods,
including numerous rules, examples and tables in the field

of practical electrical engineering and experimenting.
Third edition, revised $1.00

Tesla, Nikola.—Experiments with Alternate Currents of High
Potential and High Frequency. A lecture delivered before
tbe Institution of Electrical Engineers, London. With a
portrait and biographical sketch of the Author Illus-

trated .$1 00

Tesla, Nikola.—Lectures on the Electro-Magnet. Illustrated,
$1.00

Thurston, Prof. R. H.—Stationary Steam Engines, especially
adapted to Electric Lighting Purposes. Treating of the
development of Steam Engines, the Principles of Con-
struction and Economy, with description of Moderate and
High Speed Engines. With many folding plates S1.50

Thomson, Prof. Elihu.—What is Electricity? Illustrated. $0.25
Thompson, Sylvanus P.—Dynamo-Electric Machinery. A

Series of Lectures, with an introduction by Franklin L.
Pope. 16mo. Numerous illustrations, fancy boards (Van
Nostrand's Science Series, No. 66) $u.50

Thompson, Sylvanus P.—Polyphase Electric Currents and
Alternate-Current Motors. Mailed to any address in the
world on receipt of , $3.60

Thompson, Sylvanus P.—Recent Progress in Dynamo-Elec-
tric Machines, being a Supplement to Dynamo-Electric
Machinery. lfimo. (Van Nostrand's Science Series,
No. 75) $0.50

Thompson, Sylvanus P.—Dynamo- Electric Machinery.
Fourth edition, revised and rewritten. Numerous illus-

trations and 29 plates. 1,000 pages $6 00

Trevert.—How to Make Electric Batteries at Home. Illus
trated $0.25

Urquhart.—Electro-Plating. A Practical Haud-book on the
Deposition of Copper, Silver, Nickel, Gold, Aluminum,
Brass, Platinum, etc. Second edition; carefully revised,
with additions $2.00

Walker, F.—Practical Dynamo Building, for Amateurs. How
to wind for any output. With numerous illustrations.
16mo, boards. (Van Nostrand's Science Series, No. 98).$0.50

Webb, H. L.—A practical Guide to the Testing of Insulated
Wires and Cables. Illustrated $1.00

Webb, Herbert Laws.—Telephone Hand-book, Illustrated.
12mo, cloth. Chicago, 1895 $1.00
The only complete work on the Telephone. All possible

information for any one interested in Telephones and how
to make and operate them.

ELECTRICIAN PUBLISHING CO.,
... Suite 5JO Marquette Building, Chicago.. ..
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Directory of Principal Electrical and Mechanical Engineers.

Foree Bain, EIectrical and
Mechanical Engineer.Consulting,

Designing,
Supervising,
Constructing,
Testing.

Plans, Specifications and
General Engineering.

Expert In Patent Causes.

Suite 1657, 1658 and 1659
Monadnock Blag., CHICAGO.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,

Consultations, Reports, Estimates, Plans
:

Specifications, Superintendence, Tests, Pur-
chasing. Designs of Central Stations a Spe-
cialty. Turner Building, St. Louis.

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

306 Oriel Bide, ST. LOUIS, MO.

Charles A. Pratt,

Consulting Electrical Engineer.

Power transmission and subdivision for
factories. Electric coal mining plants.
Designs for special machinery.
Plans, specifications, tests, supervision.

1423-34 Monadnocjc Bldg.. Chicago.

A. M. Patitz, M. A. S.M.E.,

Consulting Mechanical and
Electrical Engineer.

Consultations, Examinations, Reports, Plans,
Specifications, Estimates, Superintendence
and Purchasing. Heating and A'entilating

Plants, Power, Electric Light and Boiler
Plants. Room 1101 Pabst Bldg., Milwaukee. Wis.

Brady Mast Arms.

T.H.Brady, New Britain, .Conn. .U.S.A.,

Manufacturer of Mast Arms.Pole and
Swinging Hoods, House Brackets and
other Specialties for Construction
Work.— Catalogues and Prices fur-
nished on application.

EVERYDAY EXCURSIONS

To all parts of the world can be arrang-
ed for any day in the year, for one or

more persons, upon application to any
principal ticket agent of the Chicago,
Milwaukee & St. Paul Railway. Itiner-

aries carefully prepared for excursions
to California, Mexico, China, Japan,
and to any part of Europe. Estimates
furnished, including all expenses.
Tickets furnished for the complete
journey. It is not necessary to wait for

any so-called "Personally Conducted
Excursions." In these days of progress-

ive enlightenment, with the English
language spoken in every land under the
sun, one does not need to depend upon
the services of guides for sight-seeing,

but can go it alone or in small family
parties, with great comfort and security
and at one's own convenience. Write to

C. N. Souther, City Ticket Agent, 95

Adams St.. Chicago.

THE BEST BOOK
On dynamo electric machines is S. P. Thompsons'
"Dynamo Electric Machinery." Contains 1,000
pages, profusely illustrated.

THE STANDARD WORK.

ELECTRICIAN PUBLISHING COMPANY, • Suite 510 Marquette Bldg., CHICAGO.

We have just issued a NEW cata-
logue of electrical honks containing 100

fiages, listing: every work on electric-
ty. A copy Mill be cheerfully mailed
on receipt of a two-cent stamp.
ELECTRICIAN ITP,LIS.HING CO..

610 Marquette Bldg., Chicago,

• <£«>3xS^*^k$><S*Sx$x^$x$*«><: 3*3x$xSm8*$^$>^<$>«

B.F.CHASE CO.,

CHICAGO.

ESTABLISHED 1849.

MADE

$5,000.00

<8>

^ WORTH OF

! ELECTRICAL

I SIGNS |

f FOR CYCLE SHOW.

|

i i

MOONLIGHT SCHEDULE
FOR 1897,

NOW READY.
Send l O cents for a copy. Liberal discount

if large quantities are ordered.

ELECTRICIAN PUBLISHING CO
SUITE 510 MARQUETTE BUILDING, CHICAGO.

?
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PROGRESS THE ORDER OF THE AGE.
The New American Leads.

Recent improvements made in the New American Turbine have increased the power as per their
diameter, and produced greater efficiency from whole to half water than any other tnrbine, as
evidenced by the following, copied from certified tests mide at Holyoke, Mass., on the dates named,
and signed by A. F. Sickman, engineer in charge of experiments, and E. S. Waters, hydraulic
engineer.

The originals of these certificates and tests of other sized wheels can be seen at our office.

Test of a 45-inch Wheel—July 9, 1894. Test of a 42-inch Wheel-July U. 1894.

Head. Rev.per
Min.

Cu. Ft.
perSec.

H. P.
Per
Cent.

Whole Gate
% "
H
%
%

Head.
Rev. per
Min.

On. Ft.

perSec.
H. P.

Per
Cent.

Whole Gate

k

16.06
16.42

16.78
17.03

16.88

119.17
122.00

117.33
111.83

118.67

141.58
127.18

112.60
98.12
82.07

205.27
195.19
175.74

149.99
118.40

79.76
32.58
82.18

79.31
75.52

16.33

16.56
16.59

17.13
17.48

128.00

134.80
129.33
125.25

121.00

134.18
120.85
104.85

92.76
70.80

199.56

188.14
162.89

142.40
98.85

80.50

83.09

82 77
79.21
70.60

For information and catalogue write

THE DAYTON GLOBE IRON WORKS CO,, Dayton, 0., D. S. A.

Racine Automatic

HIGH SPEED

ENGINES
From 1 to 125 H. P.

Especially Adapted for

ELECTRIC
LIGHTING,

And all places where
high speed in connection

economy is desired.

0ver2.500 in use.

Porcupine & Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for catalogue
describing our new
1 to 6 H. P. Auto-
matic Engine and
Boiler outfit.

Racine Hardware Co.
RACINE, WIS.

THE ONLY ONE.
The Chicago, Milwaukee & St. Paul Railway-

is the only line runnine solid Vestibuled, Electric
Lighted *and Steam Heated Trains between
Chicago, Milwaukee, St. i'aul and Minneapolis.
The Chicago, Milwaukee & St. Paul Railway

is the only line running solid Vestibuled, Electric
Lighted and Steam Heated Trains between
Chicago, Council Bluffs and Omaha.
The Chicago, Milwaukee & St. Paul Railway

Company now operates over sixty-one hundred
miles of thoroughly equipped road in Illinois,

Wisconsin, Northern Michigan. Minnesota, Iowa.
Missouri, South and North Dakota.
On all its through lines of travel the Chicago,

Milwaukee & St. Paul Railway runs the most
perfectly equipped trains of Sleeping, Parlor
and Dining Cars and Coaches. The through
trains on all its lines are systematically heated
by steam. No effort is spared to furnish the
best accommodations for the least money, and.
in addition, patrons of the road are sure of
courteous treatment from its employes.

City Ticket Office, 95 Adams St.

Telephone Main 2190.

Union Passenger Station,
Adams. Canal and Madison Sis., Chicago, III.

Gasoline Engines.
The Best and
Cheapest Pow-
er for driving

Dynamos. Steady Iaght Guaranteed. Send
for Catalogue, Etc.

THE VAN DUZEN GASOLINE ENGINE CO., CINCINNATI, OHIO.

the Mccormick
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electrical Work.
Gives more power per diameter with a

higher percentage of useful effect than any other
water-wheel heretofore made. All sizes, right and left

hand, are built from patterns perfected under systematic tests in
the Holyoke Testing Flume.

Parties having power plants which are unsatisfactory, and
those contemplating the improvement of powers, will find it to
their interest to confer with me, as I am willing to guar-
antee results where others have failed, no mat-
ter what make ofturbine has been in use. STATE
IE I.OI I I6K.1I KXTS MB SKXI> FOR CATA-
LOGUE.

S. MORGAN SMITH, York, Pa.
Estimates furnished for complete power plants and

results guaranteed.

NOTICE.

TO THOSE INTERESTED IN ELECTRIC
LIGHTING.

If you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copy at once. It is the only work of its kind in print

and will prove an inseparable companion. It is ,'ust the book

thousands of men have been waiting for; it will be what you
want. 275 pages. Illustrated. Cloth, $2.00. Paper cover,

$1.00. Postage free.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Bldg., Chicago.

Given
Away

Our new catalogue of Elec-

trical Books. Contains 100

pages, listing all electrical

books to date of publication.

Send for a copy, mailed free

to any address. Electrician

Publishing Co., Suite 510
Marquette Bldg., Chicago.

MM
WATER WHEEL

150 Styles and Sizes. Upright and Horizontal.

33 -ste-A-ust business
affords every facility for adapting them to

MILLING, MINING, ELECTRIC,
f and manufactnring purposes. Easy working balanced gate, and fine regu-

lation. We euarantee highest power, with smallest quantity of water, at

full and part gates. Successfully operating under heads of 2 to 300 feet.

Write us for fine pamphlet and state your wants.

th,JAMES LEFFEL & CO.
SPBINCiFIELD, OHIO, \\

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY VOLTAGE. CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICH., U. S. A.

624 pages, $3.00. 150 pages, $1.00.

5L0ANE

150 pages, $i.oo.

Rco§
ELECTRieiAM

158 pages, $1.00. 135 pages, $1.00.

An Excellent Series of Electrical Books.
BY T. O'CONNOR SLOKNS.

for the BEGINNER as well as the STUDENT.
Profusely Illustrated. Practical. Necessary Adjuncts to every Library. Send in your Orders.

ELECTRICIAN PUBLISHING COMPANY, . Suite 510 Marquette Building, Chicago.
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THE OTTO
Gas,

Gasoline

and....

Natural Gas ENGINES

OVER 45.000 SOLD

Electric Lighting.
SIZES 1 TO 250 H.P.

Electric Light Plants in Operation

from 2 to 250 H. P.

The Otto Gas Engine Works, Inc.,

PHILADELPHIA.
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s Aluminum §

I Nickel Alloy, f
* *
o Manufactured by The National Obe o
* & Reduction Co. , under Letters Patent *
% dated Sept. 18, 1891, No. 459,494. O
o *
jj.

This alloy is especially and now univer- °
q sally used for armor plates, gun metal, pro- *
$ jectiles, acid pans, propeller wheels, car ~?

O wheels, eteel castings of any description and q* general foundry castings In either gray *
O iron, malleable iron, brass, bronze and cop- n* per castings. It is used very extensively in Z.

O puddling furnaces, open hearths, reverber- o* atory furnaces and steel converters. Its *O fluidity and cleansing properties to metals, o
* aside from its strengthening qualities, are *~ attested by indisputable authorities. O
O *

m Aluminum Nickel Alloy is reduced from °
T twenty cents to FOUR CENTS per pound *

+ in ton or 6oo-lb. barrel lots. Sold under °
strict guaranty. *

* ~ ®
o National Ore & Reduction Co., o
° ST. LOUIS, mo.

*

O Branch Agencies and Supply Offices:
*

* Riohabd Baibd & Son, Ironmongers, *

2 Hamilton, England, and Glasgow, Scotland. O
* Wm. Clendinneno It Sons, Montreal, *
° Can. O
q D. C. Caboll& Co., Pittsburg, Pa. *
* The Judnson Mfq. Co., San Francisco °

O Oat.
;

.
•

* *
o »o*o*o»o#o»o»o»o«o#o»o»o#

o

For the Webster System of Steam Heating our claim is

absolutely simple and specific— 'tis this : We limit ourselves

to claiming that alike in its effective operatio?i, and its eco-

nomical installation and mainiainence,

The Webster System of Steam Heating
stands alone—in fact is a class by itself. Afew '''minutes

devoted to the perusal oj our recently issued booklet will fully

enlighten you as to the groundsfor this claim. May we viail

you a copy f

WARREN WEBSTER & CO.,
CAMDEN, N. J. NEW YORK,

39 Cortlandt St.

*Tliese minutes will not be time wasted.

CHICAGO,
1504 Monadnoct Bldg.

'83.

as
'Q'Q

00

J. C. BRILL COMPANY, - - - PHILADELPHIA,
BUILDERS OF RAILWAY AND TRAMWAY CARS OF ALL CLASSES.

Special attention given to the building of Electric Motor and Trail Cars.
Builders of Brill No. 21 Truck with solid forged frame, and "Eureka" Maximum Traction Pivotal Truok.

t
BROOKLYN, N. Y,

Manufacturers of the

"Climax" anil "Compound" Safety Water

Tube Boilers.

BUILT IN UNITS OF 50 TO 1,000 H. P.

CAUTION:
Beware of infringers, they will

be rigidly prosecuted.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and
All Classes of Iron Work.

Specifications, Drawings and Prices furnished
on application.

Send for Catalogue of Climax and Compound Boilers.

regtrade marks The Phosphor Bronze SmeltingCo.Iimited,
2200 washington ave,philadelphia.
"ELEPHANT BRAND PHOSPHOR-BRONZE'
iNGbTS,.CASTINGS,WIRE,R0DS,SHEETS,ETO.

&JL»W' — DELTA METAL—
x'?\. CASTINGS, STAMPINGS 'and FORGINGS

,/dELTaX ORIGINAL and Sole Makers in the U.S.

MECHANICAL
Engineers interested in electricity should send for our 100-page

Catalogue (mailed free to any address). Any electrical book pub-

lished sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING COMPANY, • Suite 510 Marquette Building, CHICAGO.

A VALUABLE BOOK FOR ENGINEERS AND FIREMEN NOW READY.

MODERN EXAMINATIONS OF STEAM ENGINEERS or PRACTICAL THEORY EXPLAINED and ILLUSTRATED

BY W. H. WAKEMAN.
12 mo. Cloth. 272 pages. 53 Chapters.

Containing a complete list of 300 questions such as will be asked of any
Engineer when taking examination for TJ. S. Government or State License, all

of which are fully answered in the text.

PHICS, $2.00
By mail, postpaid, to any part of the world

This book while especially adapted for engineers' examinations, is also in-

tended as a practical guide to Engineers, Firemen, Boiler Makers, Machinists,
and others, in daily practice.

The author being a practical steam engineer himself, well knows the wants
of the working engineer, and has put into this work such knowledge and infor-

mation as is best adapted to their use, making it altogether the most complete
and comprehensive guide for the busy workers in the engine room, boiler works
and machine shops that has ever been published.

As one engineer who has read the book says: "I think there are few engi-

ELECTRICIAN PUBLISHING COMPANY, -

neers that it wouldn't do some good. It seems as if it was a review of all I

have ever read, and a lot more besides."
The author has treated of a very great variety of subjects which are of

vital importance to all who wish to improve and extend their knowledge of

steam engineering, and has explained the rules and formulas given, in the sim-
plest manner possible, and has worked out examples by them, so that all who
can read may understand them.

The 300 questions are an important feature of the book, they are entirely

separate from the 53 chapters of reading matter, and were written after many
years of practical experience and careful research by the author.

His connection with the Boardman Manual Training High School at New
Haven, Conn., as Instructor in Steam Engineering, his 12 years of active mem-
bership in the N. A. S. E., and his position as Instructor of No. 10 of Conn., a

sturdy branch of the National Organization, makes him especially competent
in this part of the work. '

The many flattering commendations which this book has already received

from competent judges and high authorities, speak well for its value.

- Suite 510 Marquette Building, Chicago, III.
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THE S. K. C. SYSTEM.
A COMPLETE SYSTEM FOR

Long Distance Transmission,
General Station Distribution,

ill and Factory Equipment,
Generators will be wound and guaranteed for an E. M. F. as high as

10,000 VOLTS-
CORRESPONDENCE SOLICITED,

STANLEY ELECTRIC MANUFACTURING COMPANY,
FM-t-ts-Field, IVI;

THE ROYAL ELECTRIC CO., Montreal, Canada, are

sole licensees for the manufacture and sale of the S. K. C.

System in Canada. . . .

U.
BRANCHES OFFICES:

»go, 305 Dearborn SS-fc-

Soston, Equitable Building.New York, 3& Cortlandt £*.
Sart Francisco, 106 Marks

Anderson, S. G.

LONG-DISTANCE

TRANSMISSION OF POWER,
Some of the Three-Phase Long Distance Power Transmissions of the General Electric Company.

Location o. Plan.. '.

S™<
H.-P.

Voltage

of Line.
Distance. Location ot Plant.

Source of

Power.
H.-P.

Voltage

of Line.
Distance.

Redlands, Cal

Portland. Ore

Sacramento. Cal

Lowell. IVIass

Water.

Steam.

Water.

1,1 70
4,600

1 0,982
1,965
2,275
6,800
7,6 IO

10.000

6,000

11.000

5.500

11.000

2 1 miles.

| 4 miles.

22= miles.

| 5 miles.

Sonora, Cal Water. 1,466
823

3,420
12,000
II.050

3,000
12.OOO

10.000

11.000

10.000

4.400

15.000|
25.000-
10.000

e.ooo

8 miles.

| 2 miles.

| Q miles.

9 miles.

40 miles.

| O miles.

8 miles.

Bakerslield. Cal

Lachine Rapids, Can .

.

Ogden, Ulan

Hookset, N. H

Minneapolis, Minn. . . .

Salt Lake City, Utah .

.

Pelzer, N. C

10.000 |3 miles.

3.300 3+ miles.

In addition to the above the General Electric Co. has Installed multiphase power apparatus aggregating over 125,000 horse power.

The Power of NIAGARA FALLS is Transmitted by the General

Electric Company's Three-Phase System and Apparatus.

General Electric Company.
MAIN OFFICE: SCHENECTADY, N. Y.

Sales Offices in all Large Cities of the Tnited States. For Canada, address Canadian General Electric Co., Toronto. Can.
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Electricity

-and Magnetism.
325 Pages. PRICE $2.00. 347 Illustrations.

A series of Thirty-four Practical Lessons covering the Science of Electricity from Its
Fundamental Principles to lisTEvery-Day Applications. By Prof. D. C. Jackson, University
of Wisconsin; Prof. H. S. Carhart, University of Michigan: Prof. B. F. Thomas, University
of Ohio; Prof. Wm. A. Anthony, ofMew York; Prof. Brown Ayres, Tula 11e University; Prof.
A. C. Perrine, Ueland Stanford University, Cal. ; Prof. €reo. D. Shephardson, University of
Minnesota, and others. -

A Comprehensive Treatise in Simple Language, Free from Algebraic Equations and
Easily Understood.

COIMTE
CHAPTER I. The Nature and Properties of Electricity.—Origin Of Electricity; Two Kinds;

Laws of Attraction and Repulsion; Positive and Negative Charge; Terms, Conductors, Insulators,
Electric Conductivity; Conveying Electricity; The Electroscope; Force Exerted Between Charged
Bodies; Unit of Measurement of Quantity of Electricity; Electrometer.

CHAPTER II. Machines for Generating Electricity by Friction and by Electric Induction.

-

Making Machine to Continuously Generate Electricity by Friction; The Electrophones; Induction
Generator; Units of Electric Current and Pressure; Electricity Conveyed by Unit Current Each
Second; Negatively and Positively Charged Conductors; Relation of Lightning and Sparks of
Electrical Machine.

CHAPTER III. Electric Batteries or Appliances for Generating Electricity by Chemical
Action.—Action of Batteries; Electric Pressure; Voltaic Electricity; Direction of Current Flow;
Production of Continuous Current; Battery Cells in Series; Production of Pressure by Cells: Polari-
zation and Its Avoidance: Leclanche Cell; Open Circuit Cells.

CHAPTER IV. Electric Batteries or Appliances for Generating Electricity by Chemical
Action (Concluded).—Closed Circuit Cells; Local Action; Law of Electro-chemical Action; Electro-
chemical Equivalent; Primary Batteries Compared with Dynamos for Furnishing Current; Uses of
Batteries; Difference Between a Primary and Storage Battery; How Storage Batteries are Made;
Parallel Connection of Plates in Storage Batteries.

CHAPTER V. The Nature and Properties of Magnetism, Magnetic Fields.—Permanent Mag-
netism: Magnetic Attraction and Repulsion; Poles of Magnet: Magnitude of Force Between Two
Magnets; Aging Magnets; Earth's Action on Magnetic Needle; Magnetic Field: Action of Lines of
Force. ._,.,

CHAPTER VI. The riagnetlc Effects of Electric Currents and riagnetic Circuits.—Effect of

Electric Current on Magnetic Needle; Relation Between Direction of Lines of Force and Direction
of current Flow; Determination of Current Direction by Compass; Ampere Turns; Solenoids;
Amperfc's Theory: Solenoids \vith Steel or Iron Cores; Residual Magnetism; Electro-Magnets;
Magnetic Permeability; Magnetic Reluctance; Magneto Motive Force or Magnetic Pressure.

CHAPTER VII. Ohm's Law of the Flow of Electricity.—Pressure; Resistance; Current;
Volt; Ohm; Ampere; Mercury Resistances; Conductivity of Copper Compared with Other Metals;
Resistance of Circuits Made Up of the Same Parts in Parallel; Joint Resistances; Fall of Voltage
Over Resistance; Effect of Temperature on Resistance; Copper Temperature Coefficient.

CHAPTER VIII. Heating Effects of Electric Currents. Miscellaneous Effects of Electric

Currents.—Foot-pound: .Joule; Horse-power; Watt; 'Kilowatt; Watts per Horse-power; Heating
Effects on Bearings of Machinery; Effect of Electricity on Nerves of Animals; Muscular Effect of
Strong Currents.

CHAPTER IX. Galvanometers and Voltameters.—Differences in Construction for Large and
Small currents; Presence and Direction of Currents Shown by Galvanometer; Strength of Current
Indicated; Tangent Galvanometer; Reflecting Galvanometer; Needle Suspension; d'Arsonval Gal-
vanometer; Terms "Dead-Beat," "Calibrate;" Voltameter; Electrolyte, Electrolysis; Electrode;
Forms of Voltameters. !

CHAPTER X. rieasurement of Electrical Resistance.—Resistance Measured by Substitution;

Resistance Boxes; Use of German Silver; Coils; Wheatstone Bridge: Measuring Resistances with
Bridge; Measuring Very High Resistances; Practical Examples.

CHAPTER XI. Every-day Measurements of Electric Currents and Pressure.—Three Effects

by Which Currents are Directly Measured; Amperemeters; Milliampere; Microampere; Three
Classes of Magnetic Amperemeters; Weston Amperemeter; Electro Dynamometers; Hot Wire
Instruments; Scales of Amperemeters; Alternating Current Measuring Instruments; Measuring
Very Large Currents; Measuring Electric Pressures; Voltmeters: Cardew Voltmeter; Electro-

meters; Electrostatic Voltmeters; Standard Cells; Measuring Currents by Voltmeter and a Standard

CHAPTER XII. Every-day Measurements of Electric Power, Condensers and the
Heasurement of their Capacity.—Wattmeters; Electrodvnamometer Used as Wattmeter; Record-
ing Wattmeters; Coulomb Meters; Watt Hour; Ampere Hour; Capacity; Farad; Microfarad; Con-
denser: Capacity of Condenser: Charging Condenser; Specific Inductive capacity; Selection of Inr

sulation for Telephone Cables; Capacity of Underground Wires; Comparing Capacities by Ballistic

Galvanometer; Practical Capacity Measurements; Leyden Jar.
CHAPTER XIII. Electrolytic Deposition of Hetals.— Electroplating: Metals Commonly Used

in Plating; Salt of a Metal: Nitrate of Silver; Cyanide of Silver and of Potassium; Solution for Sil-

ver Plating; Vats; Quality of Electrolytic Deposit; Effect of Too Great or Small Currents; Cleaning
Articles to be Plated; Gilding Inside of Silver Articles; Base JVlctals on Which Nickel is Usually-

Plated; Solution for Nickel Plating;
J,
ElectToty'ping; Electrotype Molds; Electrotype Finishing;

Electrolytic Refining of Copper: Solution Used. _ , -

CHAPTER XIV. The Electric Telegraph.—Elements of Electric Telegraph; Telegraph Cir-

cuits; Telegraphic Signals: Sending and Receivine; Telegraph Lines; Sounder;,Relays; Local Cir-

cuits; Multiple Telegraphy; Duplex Telegraphy ;Diplex Telegraphy; Quadruples Telegraphy.
CHAPTER XV. Ilultiple Telegraphy.—Differential Relay; Polarized Relay; Pole Changer;

Principles of Operation of Diplex, Quadruplex, Bridge Duplex; Artificial Line; Autographic Teleg-

raphy.

CHAPTER XVI. The Telephone.—Bell Telephone; Microphone; Blake Transmitter; Ex-
changes; Switchboard; Long-Distance Transmitter.

CHAPTER XVII. The Construction of Telegraph and Telephone Lines and Instruments.—
Poles; Cross-Arms; Pios; Joints; Insulators; Insulation; Ground Plates; Underground Cables-
Conduits; Fuses; Multiple Switchboards.

CHAPTER XVIII. Testing Lines for Insulation and Conductivity and the Location of Leaks
and Breaks.—Line Troubles; Grounds; Crosses; Locating Trouble; Earth Currents; Line Con-
ductivity and Insulation; Testing.

CHAPTER XIX. Principles of Continuous Current Dynamos and Motors.—Electric Con-
ductor in Magnetic Field; Field Strength; Induced Electric Pressure; Direction of Current; Mov-
ing Conductors; Alternating Current; Dynamos; Magnetos; Commutator.

CHAPTER XX. Principles of Continuous Current Dynamos and Hotors, their Construction.
Care and Attendance.—Gramme Armature; Siemens Armature; Armature Current; Laminating
Cores< Foueault or Eddy Currents; Hysteresis; Fundamental Principles of Dynamos and Motors;
Points of Good Dynamo; Counter Electric Pressure; Types of Field Windings; Series, Shunt and
Compound Wound Machines; Multipolar Machines; Regulation; Care and Maintenance.

CHAPTER XXI. Arc Lighting and Arc Light riachlnery.—The Arc; Arc Lamps; Principles
of Operation; Connections; Arc Dynamos; Current and Pressure Required; Maklngof Arc Carbons:
Regulators; Arc Light Switchboards. ,CHAPTER XXII. Incandescent Lighting and Power Transmission, Two, Three and Five
Wire Systems of Distribution for Electric Lights and Motors.—Incandescent Lamp; Filaments;
Vaccuum; Material for and Making of Filaments; Advantages of Incandescent Lamps; Incandes-
cent and Motor Circuits; Constant Pressure: Loss of Voltage; Circular Mils; Practical Examples:
Weight of C-opjter Required lor Transmission of Power at Different Pressures; Three-Wire System;
Motor Starting Resistances.

CHAPTER XXIII. Construction of Electric Light and Power Circuits, and Their Testing.—
Overhead Electric Light Wires; Weather-Proof Wire; Arc Circuit Wr ires; "Drawing In" and "Built
In" Underground System: Underground Electric Light Cables: Edison Tubing; Feeders; Mains;
Inside Wiring; Cleat Work; Moulding W'ork; Concealed Work; Dangers from Fires; Distribution
System.

CHAPTER XXIV. Testing Electric Light Circuits and the Distribution and Measurement
of Light.—Faults; Soldered Joints: Magneto Bell; Use of Voltmeter to Locate Grounds on Arc
Circuits; Ground Detector; General Testing; Photometer; Standard Candles; Illuminating Effect of
Lamps; Effect of Opal Globes.

CHAPTEK XXV. Electro- Magnetic Induction.—Effect of Cutting Lines of Force by an Elec-
tric Conductor: Induced Currents; Induction Coils; Cores of Induction Coils- Transformers; Direc-
tion of Induced Current; Self Induction; Attraction and Repulsion of Parallel Wires Carrying
Currents.

CHAPTER XXVI. Alternating Currents.—Alternator; Electrolytic Effect of Pulsating Cur
rent; Heating Effect of Alternating Current; Effective Value; Alternating Current; Measiueiiieijis;
Frequencv: Period; Apparent Resistance.

CHAPTER XXVII. Alternating Currents and Alternating Current /lachlnery (Concluded) .

—

Power Used in Alternating Circuits; Alternating Currents for Lighting; Making Transformers;
Testing Transformers; Building Alternators; Number of Alternations; The Exciter; Running
Alternators in Parallel; Synchronous Motors, Two-Phase and Three-Phase Systems; Induction
Motors; Squirrel-Cage Armature; Mesh Connection; Star Connection.

CHAPTER XXVIII. Miscellaneous Applications of Electric Motors.—Uses of Electric Mo-
tors; Motors in Machine Shops: Waste of Power in Factories: Advantages of Removing Shafts
and Belts; Estimating Electrical Power Required; Electric Elevators; Electric Launches;.

CHAPTER XXIX. Electric Railways.—Richmond Electric Railroad; Trolley Wire; Trolley;
Track; Use of Two Motors; Rail Bonds; Heavy Electric Locomotives.

CHAPTER XXX. Hethods of Handling and Controlling Railway Hotors and Generators.—
Output Records; Recording Voltmeters; Load of Electric Railway Plant; Application of Storage
Batteries to Smooth Road Curve; Methods of Controlling Street Car Motors; Station Instruments;
Equalizer.

CHAPTER XXXI. Model Electric Plants.—First Central Station; Changes in General Me-
chanical Construction of Dynamos; Instruments; Multiple Arcing Galvanometers; Use of Double
and Single Pole Switches; Operating Djnamos in Parallel; Feeder Connections in Continuous and
Alternating Stations; Throwing Dynamo Into Circuit: Cutting Dvuamo Out.

CHAPTER XXXII. Underwriter's Rules, Etc.—Necessity of Rules; Special Points in Wiring;
Insulation of Sockets, Fuses, Fixtures; Annunciator Wr

ire; Office Wire; Leaky Wires.
CHAPTEK XXXIII. Electric Welding, Forging, Etc.; Electricity Applied to the Kitchen.—

Electrical Methods Applied to Metal Working; Thomson Apparatus for Heating Metals: Welding
by ThomsouiMethod; Bernardos l'rocessot" Working Metals; Bringing Piece of Metal to High
Temperat'ureby Dipping In" Pail of Wrater; Electric Current for Warming and Cooking: Electric
Heating and Stoves Compared.

CHAPTER XXXIV. Electro-Therapeutics: Galvanic Current: Faradic Current; Static Elec-

tricity; Electric Osmosis; Electro-Cautery; Medical Electric Lights.

ICE ^2-00. Sent postage prepaid to any address in the world on receipt of price. The Ideal Work
for Electricians, Central Station Men, Engineers, Dynamo Tenders, Linemen, Students. Etc.

Electrician Publishing Co.,
510 MARQUETTE BUILDING, CHICAGO.
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Clymer&Heilman

'Electricians
Correspondence

Solicted. READING, PA.
Per 100

'97 3-in. Wood box bell, extra finish $29.00
1 Point bell switches 7.00
2 " " " 9.25
Medical battery, 3 currents $3.25 each.
Reversible battery motor 3.00
Lot 3-in. skeleton bells 22 "

NUTjjE RAWHIDt'

~ LEATHER.

LTZ'S PATENT

iflUUjY COVER.

BrprfESSING

^Hg^JgELT C E M

E

NT,

^end 'forifiVculare-

m ' WOVEN LEATHER LINK BELTJNG

Dynamo ^iilisr
-

"**"*" ~~*m* ^
^ELTINGrs Bt.liOnls,Mo.,T.8.A.

8K4->0HE3: 164 Summer St., Boston; US Liberty St., New Tori; 129 North 3d St., Philadelphi.

The Electrician Publishing Co., Suite 510 Marquette

Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

VULCANIZED FIBRE GO
:STABLISMED IS73.

SOLE MANUFACTURERS OF

. HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

factory:
wilmington, del. The Standard Electrical Insulating Material of the World, i

office:
4deyst. , new york.

OFFICE—
Ferris Whe«

1131 The Rookery.
Oo. PRIM^HAUf \MHITF PflRF Used e x.9lusively for a11 Incandescent Light

iug at World's Columbian Exposition.

REWIRED WrTH RAVFN WHrrt

Chicago, April 30, 1896.

NEW YORK INSULATED WIRE CO.,
320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to
use your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test
will no doubt be a most severe one.

Yours very truly
THE FERRIS WHEEL CO.

Bv L. V. Rice. M<rr.

Used in some of the largest buildings in the United
States.RAVEN WHITE CORE

COMPETITION LINE WIRE

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS

Used by some of the largest Central Stations

and Fire and Police Departments in the U. S,

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortland! St., New York.
BRANCHES:

; 32
„™«GO:

st
BOSTON:

134 Congress St.

SAN FRANCISCO.
115 New Montgomery St.

Black Diamond File Works.
Est. 1863. Inc. 1895.

Twelve

Medals

Awarded at

International

Expositions.

Special Prize

Gold Medal

at Atlanta,

1895.

Oar goods are on sale in every leading Hardware Store

in the United States and Canada.

Q. & H. BARNETT COMPANY,
PHILADELPHIA, PA.

&RM0RITE1
INTERIOR CONDUIT

ICUMMINO'S PATENTS,

Note how the Wood-Lining does not crack.

ARMORITE INTERIOR CONDUIT CO.,
omoE and WORM.

478419 FOOT SHEET, WEST.

DETROIT, MICH.,
ElECTKIC APPLIAX'CE CO., Chicago, Ceneral Western Agents.

Electric Lighting and
Power Apparatus.

THE

BostoD, Mass., No. 180 Summer St.

New York, N. Y., No. 44 Bioad St.
Philadelphia, Pa.. No. 509 Arch St.
Atlanta, Ga., Equitable Bide.
Chicago, 111,, Monadnock Bldg.
St. Louis. Mo., Wainwright Bldg.
San Francisco, Cal.. No. 15 First St.

Pittsburg, Pa., John E. Ridall, Carnegie Bldg.
Denver, Colo., Russell & Co.

ELECTRIC CO.,

IVo. 10 Arc Iiynamo 100 lights 2,000 candle power.

Office and Works. Cor. Belden anil Jlanoa Sts.. CLEVFJAX l>. OHIO.
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SIMPLEX insulated
wires and cables.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.
WES

H.
R

R
S

Hi
L

xs
S

o
A

Nr' Simplex Electrical Company,

81*7 Monadnock Block. CHICAGO. 75-81 Comhill, BOSTON, MASS.

e:d F\ MOORE,
MANUFACTURER 01-

INSULATED ELECTRIC WIRE,
flexible: cords and cables.

200 wo 202 north third street. - philadelphia, pa.

Sd&BaSt OHBEvIb: f
B"staess Managers. GEO. T. MAHSON, W. H. HODGINS,

Gen'l Supt. Secretary.

INSULATED

WIRES § GABLES
FOR -

AERIAL, UNDERGROUND AND

trademark. SUBMARINE USE.

Candee Aerial Wires, Manson Protecting Tape, Okonite
Waterproof Tape.

CENERAL OFFICES: 253 BROADWAY, NEW YORK.
BRANCHES: Chicago, Boston, Philadelphia, Pittsburgh, rlinneapolis, Cincinnati, Kansas

CUy, Omaha, Louisville, St, Louis, San Francisco, London and So. America.

PARANITE
INSULATED WIRES .# CABLES

For Aerial, Submarine and Underground Use.

v,., ;

Telephone and Telegraph Cables a Specialty,

Indiana Rubber & Insulated Wire Co..
JO
KS58"?'

WIRES AND CABLES

YOUHAVE ":'
G :.

; .EtW

A SAMPLE OF OUR NEW

Standard Iron Armored Insulating Conduit?
SAMPLES UPON APPLICATION -.

INTERIOR CONDUIT & INSULATION CO,
General Offices and Works: 527 W. 34th St., New York. N. Y.

N. I. R.
NATIONAL INDIA
RUBBER CO.'S

Wires # Cables.
Factory and Offices:

Frederick S. MrspTT. Gern Mgr. BRISTOL, - R.I.

SewTcrk Office, 487 Broadway, H. L. Bnrdick, Mgr.
San^MR

^JapSSSjBabJil. Co., UMtt Filth Ave.

^[ESTLIN Electrical In^ument Co.

1 14.120 William St., NEWARK, N. J., U. S. A.

Illuminated Dial

These Ids fcramen ts "are
based upon the same gen-
eral principle and are just
as acoarate as oar regular
Standard Portable Direct
Current Voltmeters and
Aiometere, bat are much
larger, and the working
parts are Inclosed in a
neatly designed dust-proof
cast-iron case which effect-
ively shields the instru-
ments from disturbing in-
tnencen of external mag-
oetio fields. Weston Standard Illuminated

Dial Station Toltmeter.
Style B. -'Flash. Type."

the Wbbtbbn Electrician when writing tor catalogues

Weston Standard

Portable Direct Headirjg
Voltmeters and Millivolt-
meters. Ammeters and Mil-
ammeters. Wattmeters
and Voltmeters, for Alter-
nating ana Direct Current
Oirouits.

Our portable instrnmeute
are recognized ae standards
throughout the . civilized
world.

Our Semi-Portable La-
boratory Standard Volt-
meters and Ammeters are
still better.

They are the most relia-

ble, absolute standards tor
Laboratory use.

The NORTHERN ELECTRICAL MFG. CO.,
Madison, >AflS.,

Manufacturers of MOTORS AND DYNAMOS.
Our machines will operate SUSPENDED irom CEILING OVERHEAD or BOLTED DIRECT to

SIDE WALL as readily as when occupying floor space in the ordinary manner. AH bearings

self-oiling. See our new patented device for CONNECTING nOTORS DIRECT TO LINE SHAFT
SAVING BELTS. PULLEYS AND FLOOR SPACE

I
PARIS 1867. CHICAGO 1893. PHILADELPHIA 1876.

iL WIRES and GABLES.
AERIAL, UNDERGROUND,

SUBMARINE.

jl) W. R. BRIXEY, Mfr. J. E. HAM, Agt.

203 Broadway, New York.

S. F. B. MORSE, Western Agent.

CALIFORNIA ELEC. WORKS, M. DUPEROW, NEW ORLEANS ELEC. CO.,

SAN FRANCISCO, CAL. WASHINGTON, D. C. NEW ORLEANS, LA.

CARPENTER
ENAMEL RHEOSTATS.

Automatic Slotor Starters.
All sizes. List price of 1 H, P. size, $13.00.

Reliable. Fully guaranteed. Highly finished. Cheap.

Ward Leonard Electric Co., Hoboken, N.J.

Queen & Co.,
1012 Chestnut St.. PHILADELPHIA.

Acme Testing Sets, Queen-Wirt
Switchboard Instruments, X-Ray

Focus Tubes, Induction Coils.

PLATINUM
For all Purpose*.

Scrap and Natiye Platinum Purchased.
BAEEK i CO., 408-411 New Jersey

Railroad Ave., Newark, N. J.

A. L. BOCART'S
Dynamo-Electric

Gas

Popular, reliable and cheap substitute for matches.

Improved Gas Lighting; Apparatus
and Electric Supplies.

A. L. Bogart, 22 Union Square, New York City.

Send for .latest catalogue, enclosing card,

THEATER lron Clad Rheos,a' Co >nC ** ,tn
WBSTFIELD. N. J., U. S. A.RHEOSTATS

DIMMERS. FOR ALL nmpoSES.

PROTECT VOUR
Telephone, Telegraph and Fire- Alarm Instruments.

Send for our elaborate 1S97 Catalogue, mailed free to any address.

AMERICAN ELECTRIC FUSE C0.,87°.89 Washington St.Chicago, HI.

MICA
Exceptionally good opportunity for profitable In-

vestment in stock of JIll'A. SHISe ie«Mt-GOOD AS GOLD.
PANV just organizing. Small capitalization, large profits.

JAMES SAT. RICH,
503 Fifth Ave., Room 47 I, NEW YORK CITY.

OFFICE AND FACTORY, SANDUSKY, 0.
AGENTS

Mayer & Englund, Hetz Bid*. , Phila.. Pa.
v <mith.Sc Wallace, Hamilton 5t.. Bost.m.Ma-SA.

kEd. P. Shfrrp. 44 Niagara St.. Buffalo. N. V.

Arthur S. Partridge. Bank o( Commerce
Bldg., St. Louis, fto.

J. M. Atkinson & Co.. 1430 /".onadnock Bid*.,
Chicago. 111.

^S^ffSL Reger* Atwater. *'4 *>*«* St-- s*n ^ ran_

ElectricCo. , 17* Adai

WESTON ENGIN
High Pressure Boilers,

Complete Power Plants.
Estimates and Qrawi'rtqs Submitted,

WESTON ENGINE CO.,
PAINTED POST, N. Y.

flEPRESSHTATiVES:
JULIAN SCHOLL 1: CO., - J. St.

IBE BESSOtrS-LASOK A CO., II No.
_ SCBANTON SUPPLY iMACB'Y OO., - 6:rMOT»,Pa.

nmm& THOa.rtriAREYirjF..
MITCHELL, LEWiS i •

. . Swtti. W«h.
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EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

Eddy Motors—Slow, Medium or High Speed.

We build all necessary apparatus for the transmission of Electrical
Power through factory or other buildings.

The Eddy Electric Mfg. Co.,

WINDSOR, CONN.
NEW YORK, H. B. Coho & Co., Mail and Express Building.
PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St-

BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIRA, S. N. Blake.
ST. LOUIS, Western Electrical Supply Co.
KANSAS CITY, W. T. Osborn.
CINCINNATI, O., Nevada Bldg., John A. Stewart.

CHICAGO, 305 Dearborn St., Wallace & Hine, Managers.

THE K. A. K.
Simple in Construction.

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM.
Practical in Operation.

SEND FOR FULL PARTICULARS.

KROTZ, ALLEN & KELLY, »™-
) OHIO.

DON'T READ
The WESTERN ELECTRICIAN unless you want

to.be made fully aware ofwhat is going on in the

electrical field.

Alcatraz Electrical Compound,
Manufactured by

THE CALIFORNIA ASPHALT CO.,^M;
ABSOLUTELY UNEQUALED FOR

ELECTRICAL AND WIRE INSULATION, Insulating Connections, Dynamos and Motor Bases, Battery and Accumulator
Shelving, Circuit and Switch-Boards.

WATER-PROOFINC Cut-Out Boxes, coating wires when subjected to acid or alkaline fumes, and when laid under
cement, etc.

PAINTING Poles, Brackets, Cross-Arms, Benches, Floors, etc.
COATINC CABLES, Lead-Covered Pipes, and all underground work.

ALCATRAZ ELECTRICAL COMPOUND is manufactured of the celebrated brand of Alcatraz Asphalt, and possesses many well-known points of superiority.
It has been tried under severe and exacting conditions, and has given perfect satisfaction. It will not Scale, Crack or Burn. Presents a Smooth Surface.
Adheres Tenaciously. Not affected by Thermal or Climatic Conditions. Resists the action of the Elements, Acids, Alkalies, Sewer Gases, and possesses
great strength and elasticity. Being the producers of the raw product, we are enabled to save the middleman's profit, and offer consumers a superior article at a
very low price.

SAM pLt upfJN APPLICATION. C. P. WILLIAMS, *VtT 3941 Cortlandt St., New York City.

>**•*****•***************•*****•*********•*«***•**•*•*•**** f; KEYSTONE ELECTRICAL
INSTRUMENT COMPANY.

Switchboard Voltmeters, Ammeters, Ground Detectors and

Differential Voltmeters.

Type Instrument.

9*»»*.9*»i«'*G*»»»8»ft*«#*»»»q*.«.**«.»# »•*•«»****«••»•**•«»»»

©

We meet all the requirements of modern Central Stations or Isolated Plants, whether
using direct or alternating current circuits.

Our instruments are constant and durable, sensitive and accurate, pleasing In
appearance and always correct.

We can interest you in prices and other details If you will .write to

Ninth St. and Montgomery Ave., Philadelphia.
New York, 36 Dey Street.

Chicago, 1440 Monadnock Building.
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"Coming Events

Cast their

Shadows Before."

The new "Pioneer" Enctoseo.

Arc Lamp, Style "B is an event

in the electrical world. Its coming

cast a shadow on cheap com-

petition. It is rich and elegant

in exterior, and carefully con-

structed and tested.

It presents the acme or en-

closed arc lighting.

The ELECTRIC ARC LIGHT CO.
LOUIS B. MARKS, M.M.E.

CHIEF ELECTRICIAN.

687 & 689 Broadway.

NEW YORK. 1BO rrOTjrme

A PERFECT CLUTCH.
No chance for the rods to jam. No parts to be continually re-

newed. - Has a finer adjustment than any other clutch and conse-

quently a saving of current is the result. Can be applied to Brush as

well as T.-H. lamps. We also manufacture

Commutators, Segments, Blocks, Brush Arc Cut-Outs
and all Arc .Lighting Supplies.

SATISFACTORY GOODS AT SATISFACTORY PRICES.

The Philadelphia Elec'l & Mfg. Co,
30TH & JOISES STS„ PHILADELPHIA, PA.

SALES AGENTS: Geo. S. Searing. 1440 Monadnock Bldg., Chicago:

Western Electrical Supply Co., St. Louis; Brooks-Follis Electric Co.,

San Francisco.

SOME PEOPLE KNOW A GOOD THING.
KINSLEY'S RESTAURANT, CHICAGO, III., Jan. £6, 1897.

MR. CHAS. WIRT. Philadelphia.
Dear Sir:—The Wirt Dynamo Brushes which you furuished for our Edison Dynamo, four

years ago, have been in use seven days a week and about fifteen hours per day ever since. The
brushes are still good for some time to come and the wear on the commutator is imperceptible.

(Signed) JOHN WEYKER, Chief Engineer.

J. B. McKeague. Gen'l Western Agt., Charles Wirt. Patentee and Sole Maker.
369 Wabash Ave.. Chicago. Write lor Circular. 1028 Filbert St., Philadelphia.
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INFORMATION, CAUTION and NOTICE.
The courts of last resort in patent causes have repeatedly and recently sustained BRUSH PATENTS FOR STORAGE

BATTERIES, Nos. 266,090 and 337,299, dated October 17, 1882, and March 2, 1886, covering broadly every practical
type of storage battery plate, including not only pasted plates, but also the so-called Plante plates, in the words of
JUDGE SHIPMAN 52d Fed. I 30 : "A secondary battery plate ribbed, honeycombed, studded or equivalently prepared
.- ... in which the Plante process of electrical disintegration or some kindred process of forming was used."

In the interest of the development of the storage battery business these fundamental or basic patents have been acquired at great expense
by the ELECTRIC STORAGE BATTERY COMPANY, and users, vendors and makers of storage batteries and storage battery plates are cautioned
against their infringement.

To guard users, vendors and purchasers against inadvertent and unadvised infringement, notice is hereby given that the types of batteries
and plates advertised by the following:

The Electro-Chemical Storage Battery Company. Momence Electric Ball Storage Battery Co..
The AVillard Electric A Battery Company, * Silvey Storage Battery Co. (]>ayton Mtg. Co.).
The Ohio Storage Battery Company. Hew York Accnmnlator & Electric Co.,
Norwalk Electric A Batierv Company, The Haschke Storage Battery Company,

Electric Manufacturing Compiny. Woodward Electrical Company,The Warwic
Ele?trie Xovelty "Works, "" "" Devere Electric Company

Are considered flagrant infringements; and further, that vendors, purchasers and users thereof wi
according to law.

D. J. Hauss,
Eclipse Electric Company,
The American Battery Company,
Samuels Bynamic Accumulator Company,
National Electric Car Lighting Company,

be prosecuted by injunction and otherwise

BRANCH OFFICES:

THE ELECTRIC STORAGE BATTERY CO.,
uilding, PHILADELPHIA, F>A.Drexel

66 Broadway. NEW YORK. 1543 Marquetle Bldg., CHICAGO. 215 N. Calvert St., BALTIMORE, IWd. 222 Market St., SAN FRANCISCO, Cal. 92 State St., BOSTON. Mass.

Upton Long Burning
ARC LAMP.

FOR DIRECT CURRENT LOW
POTENTIAL CIRCUITS.

No Mechanism; No Parts to Gum or Wear. No
Shadow. No Carbon or Guide Rods to Clean and
Polish. Absolutely Steady White Light. Burns
150 Hours on 4} Amperes without Trimming. Cheap-
er than any Long Burning Lamp on the Market.

We manufacture Arc Lamps for all circuits. Write us before
placing your orders.

THERMOlfETERTELlcTRIC CO.,
PEABODY, MASS.
BRANCH OFFICES:

Electric Appliance Co., 242 Madison Street. Chicago, 111.

F. L. Havilanh, 253 Broadway, New York.
Standard Thermometer & Electric Co., John Hancock

Building, Boston, Mass.

WRITE FOR CATALOGUE E, 31.

Wo manufac-
ture a high
grade Knife
Switch for
Bwitohboard
work. We call

It thee Switch.

We have in stock in our Chicago Store

WAITING FOR
YOUR ORDERS

A quick break switch, made in sizes from 50
amperes capacity to 800 amperes. They
will be listed in our new catalog.
We manufacture arc and incandescent dy-
namos and direct currentmotors. AIbo arc
lamps.

; Sockets, Switches, Cut-Outs,;

:
Tubes and Insulators,

; Shawmut Fuse Wire and
Knife Switches,

I Bells, Annunciators,

• Batteries, Push Buttons,

I Fan Motors, Electric Supplies I

I of all Kinds. I»»»» »» »

Western Electric Company.
Chicago. New York.

96 LEADS.
WHY?

BECAUSE:
1st—Has perfect contact

without marring softest

wire.

2nd—Line wire is held by
clamp instead of screw
points.

3rd—It is easy to take

apart; no screw driver,

only a quarter turn.

4th—Can use long fuse.

5th—All that use them say

so.

Write for Prices on Fuse Blocks, Etc.

GILMORE ELEC. & MFG. CO.. North Easlon. Mass.

ELECTRIC HEATERS A¥A 'LABLE
„?',?„S

L
u
u
»i expense.

Portable Heater for residences and offices, size 23 inches long, liy2 Inches
high, 5 inches wide. Weight 30 pounds.

Highest Efficiency, Simplicity, Durability, Production Guaranteed.
Our Street Car Heaters lead all competitors.

Send for new illustrated circular.

Heating coils renewed like Incandescent lamps. Constructed for any voltage- Work on direct
or alternating current. Consumes 6. 8 amperes on no volt current, 1. 5 on 500 volt current.

THE GLOBE ELECTRIC HEATING CO.
147 North 12th

Street, Philadelphia, Pa.

Westinghouse Electric and Manufacturing Company,
itteburg, I

MANUFACTURERS OF

Standard Systems for Electric Light and Power Distribution in Cities, Factories, Mills and Mines.

The Testa Polyphase Alternating System of Electrical Transmission by which
Power, Incandescent and Arc Lighting may be operated from the same circuits.

The Westinghouse Electric Railway System, which is the most Durable, Economical and Efficient on the Market.

NEW YORK, 120 Broadway. CHICAGO, New York LHe Building.
B05T0N, Exchange Building. PHILADELPHIA, Oirard Building.
BUFFALO, N.Y., No. 8 Erie Co. Bank Bldg. PITTSBURG, Westinghouse Building.
CHARLOTTE, N. C, 36-38 College St. ST. LOUIS. American Central Bldg.

SAN FRANCISCO, mils Building.
SYRACUSE, N. Y., Bastable Building.
TACOnA, WASH.. 102 S. 10th Street.

For Canada address Ahearn & Super, Ottawa, Out.

M/^ilnnhousp Elpc Cn Lt'd i 32 Victoria S».. London, S. VI., Eng.westinghouse tlec. Co., Lt d.
| 32 A<e „ e ,,0peraj pj,!,, France.
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PURITAN
ALTERNATING ENCLOSED

ARC LAMP.

TO TFRIIVK

WRITE FOR PARTICULARS.

IMMEDIATE SHIPMENTS
CAN BE MADE.

SHORT AND ORNAMENTAL.

BURNS 100 HOURS.

NOISELESS.

150 Nassau Street,

NEW YORK. PURITAN ELECTRIC CO., 35 Federal Street,

BOSTON, MASS.

THE
LEADS THEM ALL.

When ordering see that you get
the IM <<>:A \.

Made in one wire No. 4, 5 and 6.

Two wire No. 2 and 3.

Three wire No. 1.

They are corrugated and V-
shaped grooTe.
They grip like a vise.

Mo sagging wire when once
stretched.
They are made of the finest

glazed porcelain. Ten of them
nsed to one ofany other make.

No. 1, 3 and i holds wire 16 to 8.

No. 2 and 5 holds wire 6 to 00.

No. 6 hold- wire 000 and larger.

Patented Novembr 14, 1893.

Imperial Porcelain Works,
J. B. McKEAGUE. Western Manager.

369 Wabash Ave.. Chicago. III.

FACTORY, TRENTON, N. J.

Porcelain Specialties of all kinds.

THE AMERICAN ELECTRIC METER.

Designed

for all

Forms

of

Service.

Send tor cir-

cnlars and
price lists. 3-WireZ2-Llehl Meter. Case Open, Showing Mechanism.

The.

American

Electric

Meter

Co.,

Cor. 9th Street and
Montgomery Ave.,

PHILADELPHIA,

PA.

LONG-DISTANCE

TRANSMISSION OF POWER,
Some of the Three-Phase Long Distance Power Transmissions of the General Electric Company.

Location of Plant.
i Source of

,
Power.

Red lands Cal Water.

Portland. Ore it

Sacramento, Cal

Lowell, Mass Steam.

Water.

Salt Lake City, Utah .

.

t:

"

H.-P.

1,170
4,600

1 0,982
1,965
2,275
6,800
7,6 I

O

Voltage

of Line.

10.000

6,000

11,000

5.500

11.000

10,000

3.300

Distance.

21 miles.

| 4 miles.

22i miles.

| miles.

35 miles.

| 3 miles.

3 miles.

Location of Plant.

Sonora, Cal

Trenton, Can

Bakersfield, Cal

Lachine Rapids, Can .

Ogden, Utah

Hookset, N. H..
:
....

Minneapolis, Minn. .

.

Source of

Power.
H.-P.

Voltage

of Line.

Water. 1,466
823

3,420
12,000
11,050

3,000
1 2.000

10.000

11,000

10.000

4.400

15.000/
25.000
10.000

6.000

Distance.

8 miles.

| 2 miles.

| Q miles.

9 miles.

40 miles.

| O miles.

8 miles.

In addition to the above the General Electric Co, has installed multiphase power apparatus aggregating over 125,000 horse power.

The Power of NIAGARA FALLS is Transmitted by the General

Electric Company's Three-Phase System and Apparatus.

General Electric Company.
MAIN OFFICE: SCHENECTADY, N. Y.

Sales Offices in all Large Cities of the Vnited States. For Canada, address Canadian General Electric Co., Toronto. Can.



WESTERN ELECTRICIAN' February 13, 1897

The Garvin Machine Co.,
MANUFACTURERS OF MACHINE TOOLS AND MACHINERY,

SPRING & VARICK STS.. NEW YORK.

51 N. SEVENTH ST., PHILADELPHIA

WESTERN ACENCY:
Fay & Egan Co.. 22 S. Canal St.. Chicago

METAL
WORKING
MACHINERY.

Our facilities for equipping PLANTS
engaged in the manufacture of HI AlC

TRICAL. goods are unquestionably the

best of any concern in the country.

We have in stock over 500 machines.

Write us for No. 18 list of new and second-hand machinery,
value to you.

It may be of

SENSIBLE

SHADE LAMPS.

We Make
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.§> SIo. 3.—"With sliding standard. Can be
°> adjusted to different heights like a Student
® Lamp. Jewelers, watchmakers, opticians,

o and others who use the light close to their

S work find this lamp fills every-requirement

The most sensible Shade
Lamps in the world for
Physicians, Students,

Dentists and all classes of business men. Our
lamps are manufactured in ten different
styles to suit all kinds of work. Write to us for
catalogue and price list. Agents wanted in
every city. When you write please mention
this paper.

PACIFIC

Electric Company,
LA CROSSE. WIS.. U. S. A.

M. UNDERWOOD, Marquette Bldg.,

Agent for Chicago and Cook County.
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CLASSIFIED INDEX OF ADVERTISEMENTS.
Accumulators.
Electric Storage Battery Co.

Annunciators.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Electric Appliance Co.
Partrick & Carter Co.

Arc Lamps.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Diehl Mfg Co.
Electrlo Arc Light Co.
Ft. Wayne Elec. Corporation.
Manhattan Gen'l Cons: Co.
Perkins Elec. Switch Mfg. Co.
Puritan Electric Co.
Standard Therm. & Elec. Co.
Westlnghouse El. & Mfg. Co.

Arc Light Cord.
Samson Cordage Wks.

Assayers.
Nat'I Ore & Reduction Co.

Batteries and Jars.
Andrae, J- & Sons Co.
Butler Hard Rubber Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Electrio Appliance Co.
Electric Storage Battery Co.
Leclanche Battery Co., The.
Metropolitan Electric Co.
Midland Electric Co.
Northwest Engineering Co.
Ohio Electric Works.
Peru Elec. Mfg. Co.
Western Electrio Co.

Bells.
Commercial El. Supply Co.
Electric Appliance Co.
Huebel & Manger.
Ohio Electrio Works.
Partrick & Carter Co.
Western Electric Co-

Belting.
Jewell Belting Co.
Main Belting Co.
Shultz Belting Co.

Boilers.
Clonbrock Steam Boiler Co.
Racine Hardware Co.
Weston Engine Co.

Books, Electrical.
Electrician Publishing Co.

Bronze.
Besly & Co., Chas. H.
Phosphor BronreSm.Co.,Ltd.

Brushes.
Commercial El. Supply Co.
Holmes Fibre-Graphite Co.
McKeague, J. B.
Partridge Carbon Co.
Phila. El. & Mfg. Co.
Wirt, Chas.

Burglar Alarms.
Commercial El. Supply Co.
Electric Appliance Co.
Huebel & Manger.
Partrick & Carter Co.
Western Electric Co.

Cables (See Insulated Wires.)
Cables, Electric (See Insu-
lated Wires), Copper,
Sheet and Bar.
American Elec, Works.
Brixey, W. R.
Commercial El. Supply Co.
Eastern Electric Cable Co.
Ind. Rubber & Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C- Co.
Washburn & Moen Mfg. Co.
Western Electrio Co.

Carbon a.Points A Plates.
Chicago Edison Co.
Chicago General Fixture Co.
Commercial El. Supply Co.
Electrio Appliance Co.
General Electric Co.
Partridge Carbon Co.
Reisinger, Hugo.
Standard Paint Co.
Wertheim, Ed.
Western Electric Co.

Coloring for Inc. Lamps.
Webster Chemical Co.

Compound.
California Asphalt Co.
Commercial El Supply Co.
Electric Appliance Co.

Johns Mfg. Co., H. W.
McLennan & Co., K.
Okonite Co.
Standard Paint Co.

Conduits.
Annorite Interior Cond. Co.
Commercial El. Supply Co.
Electric Appliance Co.
Interior Conduit & Ins. Co.

Construction & Repairs.
Andrae, J. & Sons Co.
Ft. Wayne Elec. Corporation.
Hodge, Walsh & Loring.

Contractors and Electric
Light Plants.
Ahlm-Edwards El. Co.
Andrae, J. & Sons Co.
Arnold. B. J.
Arnold El. Pr. Station Co.
Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
Card Electric Co.
Clymer & Heilman.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hodge, Walsh & Loring.
Jenney Elec. Motor Co.
Northern Electl. Mfg. Co.
Patitz, A. M.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westlnghouse Elec & Mfg Co.
Western Electric Co.

Copper.
Besly & Co., Chas. H.
Mansfield Temp. Copper Co.
McDermid Mfg. Co.

Copper Wires.
American Electrical Works.
Besly & Co., Chas H.
Brixey, W. R.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
General Electric Co.
Ind. Rubber & Ins. Wire Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn A Moen Mfg. Co.
Western Electric Co.

Cordage.
Samson Cordage Wka.

Crookes? Tubes.
Commercial El. Supply Co.
Edison Dec. & M. L. Dept.
Perkins Elec. Switch Mfg.Co.

Cross-Anns, Pins and
Brackets.
Brady, T. H.
Commercial El. Supply Co.
Electrio Appliance Co.
Farr Tel. & Const. Supply Co.

Cut-Outs and Switch cm.
Automatic Cir. Breaker Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman.
Commercial El, Supply Co.
Cutter El. & Mfg. Co.
Eddy Elec. Mfg. Co.
Electric Appliance Co.
Farr Tel. & Const. Supply Co.
Ft Wayne Elec. Corporation.
General Elec. Co.
Gilmore El. & Mfg. Co.
Hart & Hegeman Mfg. Co.
Hill. W. S. Elec. Co.
Imperial Porcelain Works.
Morrison Southern El. Co.
Paclfio Electric Co.
Peru Elec. Mfg. Co.
Perkins Elec.Switch Mfg. Co.
Phila. El. & Mfg. Co.
Reynolds, S. K.
Westlnghouse El. & Mfg. Co.

Dynamos.
Ahlm-Edwards El. Co.
American Engine Co.
Brush Electric Co.
Card Electric Co.
Clymer & Heilman.
Colburn El. Mfg. Co.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.

Ft. Wayne Elec. Corporation.
General Electric Co.
Ginsburg. R. L. & Sons.
Gregory Co.. Chas. E.
Hine&Co., L. A.
Jenney Elec. Motor Co.
Northern Electl. Mfg. Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westlnghouse El. & Mfg. Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Beaters.
American El. Heating Corp.
Detroit Elec. Heating Co.
Globe Elec. Heating Co.
Johns, H. W-, Mfg. Co.

Electric Meters.
American El. Meter Co.

Electric Railways.
Brush Electric Co.
Card Electric Co.
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg. Co.

Electrical and Mechani-
cal Engineers.
Arnold, B. J.

Bain, Foree.
Bryan & Humphrey.
Eddy Elec. Mfg. Co.
McRae, A. L.
Patitz, A. M.

. Pratt. Chas. A.

Electrical Instruments.
Automatic Cir. Breaker Co.
Chicago Edison Co.
'Clymer A Heilman.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Electric Appliance Co.
Gilmore El. & Mfg Co.
Keystone El. Instrument Co.
McKeague, J. B.
Queen & Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical Specialties.
American Elec. Fuse Co.
American El. Heating Corp.
Andrae, J. & Sons Co.
Automatic Cir. Breaker Co.
Clymer & Heilman.
Commercial El. Supply Co.
Imperial Porcelain Works.
Lever, C H. Mfg. Co.
Metropolitan Electric Co.
Pacific Electric Co.
Partrick & Carter Co.
Peru Elec. Mfg. Co.
Phila. El. & Mfg. Co.
White Co., The O. C.

Electrical Woodwork.
Lever, C. H. Mfg. Co.

Electro-Plating Mach'y.
Besly & Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.
Jenney Elec. Motor Co.

Engines. Gas
Otto Gas Engine Wks.
Van DuzenGas&Gso.En.Co.

Engines, Steam.
American Engine Co.
Ball Engine Co.
Philadelphia Eng. Works.
Racine Hardware Co.
Weston Engine Co.

Fan Outfits.
Commercial El. Supply Co.
Interior Conduit & Ins. Co.
Westlnghouse El. & Mfg. Co.

Fibre.
Butler Hard Rubber Co.
Delaware Hard Fibre Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co.,G. & H.

Fire Alarms.
Western Electric Co.

Fixtures, El. & Comb'n.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.

Fuse Wire.
Brixey, W. R.
Chicago Fuse Wire & Mfg.Co.
Commercial El. Supply Co.
Electric Appliance Co
General Electric Co.

Gaskets.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Gas Lighting, Electric.
Bogart, A. L.

Gears.
Besly & Co.. Chas. H.

General Elec. Supplies
Andrae, J. & Sons Co.
Besly & Co.. Chas. H.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Electric Appliance Co.
Farr Tel. & Const. Supply Co.
General Electric Co.
Gilmore El. A Mfg. Co.
Hill. W. S. Elec. Co.
Hodge, Walsh & Loring.
Huebel & Manger,
Interior Conduit & Ins. Co.
International Elec. Co.
Johns, H. W„ Mfg. Co.
Metropolitan Electric Co
Midland Electric Co.
Minneapolis El. & Cons. Co.
Morrison Southern El. Co.
Northwest Engineering Co.
Ohio Electric Works.
Pacific Electric Co.
Partrick & Carter Co.
Peru Elec. Mfg. Co.
Phila. El. & Mfg. Co.
Sioux City Brass Works.
Westinghouse El. & Mfg. Co.

Globes and Electrical
Glassware.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Hemlngray Glass Co.

Gov*nors. Water Wheel.
LombardWaterWheel Gv.Co.

Graphite Specialties.
Besly & Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hard Rubber Goods.
Butler Hard Rubber Co.

Induction Colls.
International Elec. Co.
Queen & Co.

Insulators and Insulat-
ing Materials.
Andrae, J & Sons Co.
Brixey, W. R.
California Asphalt Co.
Chicago Edison Co.
Commercial El. Supply Co.
Delaware Hard Fibre Co.
Electric Appliance Co.
Empire China Works.
Farr Tel. & Const. Supply Co.
Gilmore El. & Mfg. Co.
Hart & Hegeman Mfg. Co.
Hemingray Glass Co.
Hodge, Walsh & Loring.
Ind. Rubber & Ins. Wire Co.
Interior Conduit & Ins. Co.
Johns Mfg. Co., H. W.
Kartavert Mfg. Co.
McKeague, J. B.
Mica Insulator Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co.. The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co-

Insulated Wires and
Cables—Magnet Wires.
American Electrical Works.
Brixey, W. R.
Chicago Edison Co.
Commercial El. Supply Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Farr Tel. & Const. Supply Co.
General Electric Co.
India. Rub. & Ins. Wire Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.

Lamps. Alternating.
Puritan Electric Co.

Lamp Shades.
Pacific Electric Co.

Lamps. Incandescent.
Buckeye Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
"Edison Dec. & M. Lamp Dept.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co..
Manhattan Inc. Lamp Co.
Metropolitan Electric Co.
Ohio Electric Works.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Westinghouse El. & Mfg. Co.

Lightning Arresters.
Electric Appliance Co.
General Electric Co.
Westlnghouse El. & Mfg. Co.

Magnet Wire.
(See Insulated Wires.)

Mechanical Machinery.
Besly & Co., Chas. H.
Garvin Machine Co.. The.
Robertson & Sons. J. L.
Stilwell-Bierce Smith-Vaile.

Mica.
Commercial El. Supply Co.
Johns Mfg. Co., H. W.
Munsell & Co., Eugene.
Rich. Jas. W.

Mining Apparatus* Elec.
General Electric Co.
Westinghouse El. & Mfg. Co.

Motors.
Ahlm-Edwards Elec. Co.
American Engine Co.
Brush Electric Co.
Card Electric Co.
Colburn El. Mfg. Co.
Commercial El. Supply Co.
Dallett & Co.Thos. H.
Diehl Mrg, Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Gregory Co., Chas. Ei
Hine&Co., L. A.
Interior Conduit & Ins. Co.
Jenney Elec. Motor Co.
Metropolitan Electric Co.
Northern Electl. Mfg. Co.
Ohio Electric Works.
Sioux City Brass Works.
Stanley Elec. Mfg. Co.
Storey Motor & Tool Co.
Triumph Electric Co.
Westinghouse El. & Mfg. Co.

Oil Filters.
Metropolitan Electric Co.

Packing.
Besly & Co. Chas. H.
Garlock Packing Co.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
California Asphalt Co.
Commercial El. Supply Co.
Johns, H. W. Mfg. Co.
Standard Paint Co.

Phosphor Bronze.
Phosphor Bronze Sm. Co.Ltd.

Platinum.
Baker & Co.

Poles.
Brown, DeWitt, Cedar Co.
Hart, C. S.
Lindsley Bros.
Northern Supply Co.
Tagatz, H. A.

Porcelain.
Commercial El. Supply Co.
Empire China Works.

"

General Electric Co.
Imperial Porcelain Works.
McKeague, J. B.
Peru Elec. Mfg. Co.

Publishers, Electrical.
Electrician Publishing Co.

Pulleys.
Rockwood Mfg. Co., The.

Push Buttons.
Commercial El. Supply Co.
Electric Appliance Co.
Northwest Engineering Co.
Partrick & Carter Co.

Reels, Wire.
Minneapolis El. & Cons. Co.

Rheostats.
General Electric Co.
Iron Clad Rheostat Co.
Leonard, Ward, Elec. Co.
Westinghouse El. & Mfg. Co

Re-Winding.
Chicago Edison Co.
Hodge. Walsh & Loring.

Sal Ammoniac.
Klipstein & Co., A.

Second-Hand Macliin*y.
Electrical Exchange. Tne.
Gregory Co., Chas. E.

Speaking Tubes.
Electric Appliance Co.
Partrick & Carter Co.

Speed Indicators.
Besly & Co., Chas. H.
Keystone El. Instrument Co.
Queen & Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Steam Heating.
Webster & Co.. Warren.

Steel Pipe.
National Tube Works Co.

Storage Batteries.
Electric Storage Battery Co.

Street Cars.
Brill Co., J. G.

Supporters, Inc. Lamp.
White Co., The O. C.

Tapes. Insulating.
American Electrical Works.
Brixey, W. R.
Commercial El. Supply Co.
Electric Appliance Co.
Ind Rubber & Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Insulated Wire Co
Okonite Co., The.
Simplex Electrical Co.
Standard Paint Co.
Washburn i Moen Mfg. Co.

Telegraph Apparatus.
Electric Appliance Co.
Western Electric Co.

Telephones. Telephone
Material and Switch-
boards.
American El. Telephone Co
Andrae, J. A Sons Co.
Commercial El. Supply Co.
DeVeau & Co.
Farr Tel. & Const. Supply Co.
International Elec. Co.
Kusel, D. A. Tel. Mfg. Co.
Metropolitan Electric Co.
Northwest Engineering Co.
Orne Elec. Cons. Co.
Standard Tel. & El. Co.
Viaduct Mfg. Co.
Western Electric Co.
Western Tel. Cons. Co.

Transformers.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Stanley Electric Mfg. Co.
Westlnghouse El. & Mfg. Co,

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
General Electric Co.
Westlnghouse El. & Mfg. Co.

Turbine Wheels.
Dayton Globe Iron Works Co.
Leffel & Co., Jas.
Smith. S. Morgan.
Stilwell-Bierce Smith-Vaile.

Universities.
Int. Corr. Schools.

Water Wheels.
Dayton Globe Iron Works Co
Leffel & Co., Jas.
Smith. S. Morgan.
Stilwell-Bierce Smith-Vaile.

Wire, Bare.
Besly & Co., Chas. H.
Brixey, W. R.
Commercial El. Supply Co.
Electric Appliance Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Standard Underground C Co,
Washburn & Moen Mfg. Co.

Wire Joints.
American Elec. Fuse Co.

X Ray Outfits.
Commercial El. Supply Co.
Edison Dec. & M. Lamp Dept.
Queen & Co.

*r Alphabetical Index of AdvertlsGment* See F=»age III.



February 13, 1897 WESTERN ELECTRICIAN

Diehl BalanceWheel Motors.
THE ONLY
MOTOR
That can be directly
coupled to the shafts of

sewing machines.
MOTORS are entirely

SELF-CONTAINED and
replace the ordinary bal-

ance wheels.
THE RHEOSTAT is SO

arranged beneath the ta-

ble that the machine can
be started and stopped
or the speed regulated
simply by foot pres-
sure upon the treadle.

IN THIS
MANNER
The highest economy is

attained, because all ob-
jects intervening be-
tween the source and
subject of power are dis-
pensed with and the
electric current is only
used when the machine
is running.

Write for

catalogue.

DIEHLMANUFACTURING CO.,
ELIZABETHPORT, N. J.

SHOWROOMS: 561-563 BROADWAY, NEW YORK CITY; 128-132 ESSEX STREET, BOSTON.

Anchor or Toggle Bolt.

Electrical and Small Woodwork a Specialty.
Send for catalogue.

C. H. LEVER MFG. CO., CHICAGO.

Tlie "HI J." Etafflt Crtater.

Why is it that the

Commercial Electrical

Supply Co. of St. Louis

(PATENTED.'

1 Is i i8§j9S=il

p
le s

-HHHI-lie

h :^Iminiim

Simplicity—Effectiveness—Durability—Economy.
No coils to short-circuit or break, no oxidation, perfect air

circulation, easily controlled and regulated by patented knife

switch. Adjustable to three different degrees of heat. Prices,

etc., on application. ...•»•"
H. W. JOHNS MANUFACTURING CO.,

340"*1
?
n^lv%£S£U n*

New .York. Philadelphia. Boston.

does such a larp busi-

ness and keeps increas-

ing it all the time?
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THE IRON ARMORED GONDOIT SYSTEM

INTERIOR CONDUIT AND INSULATION CO.,

IM

IS THE ONLY STANDARD.
We Offer the Only Complete System of Electric Wiring.

Our New Standard Iron Armored Insulating Conduit

Is far superior to any ever placed upon the market, possessing advan-
tages in that it is extremely light, has a smaller outside diameter for a
given inside diameter, and moreover, has greatly increased insulating
properties. Like all other standards, this material will probably be im-
itated. However, the broad,*fundamental patents covering the process
of manufacture prevent even a near approach to the features wherein
lie the strength and integrity of insulation possessed by our NEW
STANDARD IRON ARMORED INSULATING CONDUIT.

Catalogues, Samples and all in-

formation upon application. w

INTERIOR GONDOIT & INSOLATION GO.
GENERAL OFFICES AJVI> AVORKS:

527 West 34th St., New York, IM. Y.
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Eugexe F. Phillips, Prest. F. N. Phillips, Treas. TV. H. Sawtek, Secy.

AMERICAN ELECTRICAL WORKS,
PROYIDEXCE, R. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

Nett York Stoke, P. C. Acker-man, 10 Cortlaudt St.

Chicago Store, F. E. Donohoe. 241 Madison St.

Montreal Branch, Eugene F. Phillips' Electrical "Works.

THE CLARK WIRE.
FOR

SWITCHBOARD,
RAILWAY

and MOTOR USE.

CLARK WIRE'

All sizes of

Stranded and Flex*

ible Wire and
Cables with

Clark's Insulation.

Inspector Boston Fire Underwriters' Union says:

"A thoroughly reliable and desirable wire In every respect."

The Clark wire has been before the public and in use for the past ten years,

and has met with universal favor. We guarantee our insulation wherever used.
Aerial, Underground or Submarine, and our net prices are as low, if not lower,

than any other first-class insulated wire. We shall be pleased to mail Catalogues,
with terms and discounts for quantities.

EASTERN ELECTRIC CABLE COMPANY,
HENRY A. CLARK, Treas. and Gen'I Manager. 6 I -63 Hampshire Street,
HERBERT H. EUSTIS, Fres. and Electrician. BOSTON, IV!

~

Fort Wayne Electric Corporation,
FORT WAYNE, INO.

Apparatus for

i, Direct Current and Alte
ig Incandescent Lighting

Po^A^er Transmission.

rnat-
and

Patented.

NoJl DOUBLE GROOVE PONY INSULATOR
HICH INSULATION.

The most perfect Glass Insulator made is the
Teat Insulator.

"The Teats on the lower rim of the petticoat
attract the water on the outer and inner surfaces
of the Insulator into drops. The water drops
from these points onto the cross arm, thereby
preventing the- moisture from creeping to

the pin."

HEMINGRAY GLASS CO.,
Covi

K
n

y

gton '

FACTORIES, MUNCIE, IND.

DYNAM0=

ELECTRIC

MACHINE

DESIGN

TAUGHT

BY MAIL.

f„-
The ilechanical-Electrical Scholarship is a thorough course of instruct' • 1

tnHLPrl'!V
vl0 "',lshtn

,'lbtai" s,"'ht ''cllni ''ale ' llK,at '"n ils "i" 'lualifj themto design electrical machinery and to become Electrical Engineers.

tinn
S

l

t

.-!nL
<

;
S
/!;io

a
n

rie(1
,

on at '«™e
;

Specially prepared Instruction an 1 Ques-
asJii', 1,^'^6

']
1 ',!"11 e

,°.
f
K xt-traoks. Instructors direct the student and

inrlholl
studies. Mechanical Drawing is successfully taught by a new

n„i,F'!
r
„,

t
.!'
ose Tll0

-,
wlsh '? stn<i! the operation and installation of electric

light, power and railway plants, the Electrical Power and Lighting Scholar-
aiii]) \.t v.esi^ncu.

h,-„.!l,'!J.
SoJl

?"'i-
c'"'rses in

, ?team Engineering; Civil Engineering in all its(nannies, BooL- keeping and Business Forms and the English Brandies.

„„i ,

Ment
.

io
,

n the subject in which you are interested and send for our Free Cir-cular winch contains lull particulars. Address

THE INTERNATIONAL CORRESPONDENCE SCHOOLS.

Sox 1002. SCRANTON. PA.

SAL AMMONIAC.
(ELECTRIC BRAND.)

For Electrical Purposes.

Guaranteed 98/99 per cent, and free of lead and iron.

If you want the best quality ask your dealer

for this brand. Imported by

A. KLIPSTEIN & COMPANY, 122 Pearl St., New York.

We have the Largest and Most Complete Electrical

l
In the West. ELECTRICAL, REPAIRS ANI> MACHINE*WORK OF EVERY DESCRIP-
TION. In having- your repair work done by a company operating- hundreds of dynamos
and motors you are sure of good work and get the benefit of our experience. NO SCRAP
WIRE ISED.

CHICAGO EDISON COMPANY,
76 MARKI

EVERYTHING IN WIRE.
BARE AND INSULATED.

ALSO MANUFACTURERS OF THE "CHICAGO" RAIL BOND.

WEATHERPROOF WIRE
^2l ACENCIES:

Western Electric Co., Hew York.

Electric Appliance Co., Chicago.

Pettingell Andrews Co., Boston, r
Electrical Engineering Co., Minneapolis,

St. Louis Electrical Supply Co., St. Louis,

The Bradford Belting Co., Cincinnati.

WASHBURN * MOEN MFC. CO.,
WORCESTER, MASS.

BRANCH OFFICES AND WAREHOUSES: New York, Chicago, San Francisco, Houston, Philadelphia,
Pittsburg, Scranton.

Phillips Insulated Wire Go,,

Office and Factory: PAWTUCKET, R. I.
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FOR SALE.
Electric Lighting Plant

In a good Illinois town of about
3,000 people. Enquire

A. M. SEARLES,
1 202 Fisher Bldg.

CHICAGO.

FOR SALE.
$3,000 will buy two-thirds stock issued in

telephone company doinu prosperous business in

live western town. Address "Telephone."
care Western Electrician, Suite 510 Mar-
quette Building, Chicago.

FOR SALE.
Electric street railway. About live miles long

iu a city of 20,000 inhabitants. Will be sold at a
nominal price on account of foreclosure by the
bondholders. An unusual opportunity for in-

vestment or speculation. Address "EJjEC-
TRU; EAILWAT," care Western Elec-
trician, 510 Marquette Bldg., Chicago.

FOR SALE CHEAP.
Four Electrical Generators in First-

class Condition.
Constant potential, 150 K. W„ Type A 23--'

Volts, 500; amperes, 300. Detroit Electrical
Works' Standard. Apply to

R. L. GINSBURG & SONS,
DETROIT, MICH.

FOR SALE.
One 1,000 light incandpacent dynamo and one

100 light Incandescent. Both direct current, com-

pound wound.

I_. A. HINE & CO.,
234 E. Lake Street,

CHICAGO.

FOR SALE CHEAP.
T- One Westinghouse 750-light compound wound
multipolar generator, 120 volts; one 1,000 light
Edison shunt 115 volt generator; one 210-light
Edison lio volt generator; three Hi volt motors.
2,'3 and r» h. p.; two switchboards; lot of Thom-
son wattmeters; lot of low tension arc lamps—
Westinghouse, Manhattan, General Incandes-
cent, Ward & Bergmann; one lot 2-0 and 3-0

cable: one reel 3-0 lead cable; lot of carbons,
switches, cutouts, etc.; one 45 h. p. gas engine:
one r>o h. p. steam; one 12 h. p. steam. PERKINS
& ROXBURGH, 12S-130 S. Clinton St.. Chicago.

INCANDESCENT DYNAMOS for sale.

1 10-light Akron; l 16-light Ferret; l IB-light
Westinghouse, compound; l 25-light Edison; l

254ignt Daft: l 50-light Cincinnati; l 50-light
Mather; l 55-light Edison, compound; 160-light
Westinghouse: 1 75-light Eddy; 1 lio-hght Edi-
son; 1 125-light Westinghouse, new; 1 150-liirlit

Edison, compound; i 210-liebt Edison. 12 K. W.;
1 250-light Edison, 15 K. W.; 1 250-light Westinu-
house, compound; 1 30r»-light Mather; 1300-lignt
Hornellsvilic, compound; 1 850 T.-H., D., 20 com-
pound; 1 3G0-light Westinahouse; l 425-light
United States; 2 450-light Edison, 25 K. W.; 1 500-

light Edison, 30 K. W.; 1 700-light Thomson-
Houston, compound D. 40; ] 1,000-light Edison
No. 20, GO K. W.; 2 l.ooo-light standard, multipo-
lar compound wound, fine condition; large stock
of Arc Dynamos and Arc Lamps. >Text ad. will
contain list* of motors, alternators, transformers,
instruments and supplies? Send for our monthly
Bargain Sheet with cash prices.

CHAS. E. GREGORY CO..
47-49 S. Jefferson Street. CHICAGO.

WANTED.
A position to take charge of an electric light

plant. Good, all round man. Understand
water-works pumps. Am a married man aud
will do good work for reasonable wages. Ad-
dress "ELECTRICIAN," 509 27th Street, Mil-
waukee, Wis.

WANTED.
Position as superintendent or chief engineer

of power plant, where a thoroughly competent
hustler will be appreciated. Refer to the many
plants I have built. Highest city references.
Age, 33. Desire to locate permanently. Address
"Chief Engineer," care Western Elec-
trician, Suite 510 Marquette Building, Cliicago.

WANTED.
ARMATURES TO REWIND.
Winders direct from T.-H. and Westinghouse
shops. Work guaranteed. Ten years' experience.
Light plants installed complete. Send for prices.

HODGE, WALSH &, LORINC,
531 Delaware, Kansas City, Mo,

LECTRICAL

EXCHANGE,
166-174 S. CLINTON ST.,

CHICAGO.

Long-Distance Tel. 744 Express.

WRITE FOR PRICES.

Faultless,
A strictly firstrclass
lamp, perfect in all its
details and sold under
a guarantee that it

is equal to the best
made.

The

Manhattan

Incandescent

Has no superior.
It is not a combine
lamp and is on the
market at the low-

est price a
high-grade
lamp can be
sold for.

Efficiency,
life and main 7

tainence. can-
dle power un-
rivaled.

All prices,
delivered,
we pay the
freight.

Prices will
astonish you.
Send for

price list.

s Patent stewed Water Purifier.
Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

m Stiltell-Bierce & SmitMaile Co,,

DAYTON, OHIO.
Risdon Iron * Locomotive Worts, San Francisco, Cal., Pacific Coast Agent.

Manhattan

Incandescent Lamp Co.
lain Offices and Salesrooms

:

Manhattan Building, - St, Paul, Minn,

Agents Wanted.

A few good live agents

to take subscriptions for

the WESTERN ELEC-
TRICIAN and handle our
book publications. Liberal

commissions paid.

Address, stating expe-

rience and references,

Electrician Publishing Co.,

5 I O MARQUETTE BLDC,

CHICACO.

NORTHERN SUPPLY CO.,
CEDAR POLES and RAILWAY TIES.

Office : Old Colony Bldg., CHICAGO, ILL. Yards : Pcshligo. Wis., Fisher & Nathan, Mich.

Write for

Prices on LIVE CEDAR POLES %
TO

us S. Hart,

0C0NT0, WIS.

Map of the United States.
A large handsome Map of the United

Slates, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S.Eustis, Gen'I Pass. Agent, C, B.

&Q. R. R., Chicago, 111.

INTERNATIONAL ELECTRIC CO.,
76 Beekman Street.

BTew York.
Ruhmkorff

Induction Coils.

Telephone Colls, Experi-

mental Work, Small Ma-

chinery. Binding Posts.

CEDAR
Lindsley Bros.,

MENOMINEE, MICH.,

WHOLESALE PRODUCERS. POLES
FOR PRICES

ON CEDAR POSTS, POLES AND PILING
Write H. A. TAGATZ, Beaver, Wisconsin.

WHOLESALE PRODUCER OF ALL KINDS OF CEDAR PRODUCTS.

MENOMINEE, MICH., for prices on WHITE CEDAR POLES.

C0LQR/MPS
/ C£NT£ACH

W£$srf/? GHmicAi co.

Style F.

BELLS
AND

PUSH BUTTONS.
Exclusive Features.

Send for New Catalogue.

Huebel & Manger,
MANUFACTURERS,

290 Graham St., Brooklyn, N. Y.

Playing Cards.

You can obtain a pack of best quality

playing cards by sending fifteen cents in

postage to P. S. Eustis, Gen'I Pass. Agent,

C, B. & Q. R. R., Chicago, 111.

STUDENTS
Will find that the Western
Electrician can help them
wonderfully in the study of

electricity. Subscribe now.
#3.00 per year, in advance.

Electrician Publishing Co.,

CHICAGOSuite 510 Marquette Bldg.,

WE SHALL ISSUE ON JAN. 1st, 1897

A IMECYrV CATALOGUI
THIS CATALOGUE WILL CONTAIN PRICES AND ILLUS-

TRATIONS OF A COMPLETE LINE OF

HI \h/l
II will Show Four Separate Lines, viz.: STANDARD. SINGLE BREAK.

QUICK BREAK, and our newALL COPPER SWITCHES.
141 FRANKLIN STREET
BOSTON, MASS.

MACHADO & ROLLER.
203 Broadway, New York.

CENTRAL ELECTRIC CO.,
175 Adams Street. Chicago. III.

ABNER-DOBLE CO.,
San Francisco. Cal.

SEND FOR CATALOCUE TO BE MAILED
IN JANUARY.

NEW ALL COPPER SWITCH.

W. S. HILL ELECTRIC COMPANY,

NEW BEDFORD, MASS.

Manufacturers of Switches and Switchboards,

WE UNDERSELL ALL!

1.75

Bicycle Electric Lights 13.00
Necktie Electric Lights 1.60
Edison Electric Motors 1.00
Battery Fan Motors 5.00
88 Medical Batteries
Induction Coils
Electric Bells finest,
Dry Batteries Beat, .26

Discount to Dealers.

Our Bicycle Electric Light
is the hest thing that ever
happened. Catalogue free.

ELECTRIC WORKS, Cleveland, Ohio.

....BINDERS....
FOR THE

Western Electrician
SI.OO EACH.

ELECTRICIAN PUB. CO.,
CHICKGO.

Incandescent Lamp Supporters.

Instant placement and fixture of lamp in any
desired position, with no attention to fastenings.

Adapted to every requirement from library to

workshop. Send for catalogue C.

THE 0. C. WHITE CO., WORCESTER, MASS.

An Efficient Device
FOR MEASURING

AND REELING WIRE.

MINNEAPOLIS

ELECTRIC &
CONS. CO.,

13S. Fourth St.,

Minneapolis,
Minn.

Send
for
circulars.
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Victor Turbine Water Wheel.
Cylinder or Register Gate— Close Regulation and High Efficiency

at Full and Partial Gate-
The attention of ELECTRIC COMPANIES is called to this CELEBRATED WATERWHEEL as particularly adapted to their use. on account of its remarkably steady motion,

hiii.li speed and great efficiency and large capacity for its diameter, being double
the power of most wheels of the same diameter. It is used by a number of the leading electric com-
panies with great satisfaction. In the economical use oi water it is without an equal, prodrcing the
highest per cent of useful effect guaranteed.

SEND FOR CATALOGUE AND PARTICULARS.
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 38 feet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts.
and where the situation admits of their use -we recommend them

.

THE STILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works, San Francisco, Ca!., Pacific Coast Agents.

DON'T THINK
That you can keep posted as to

what is going on in the western

electrical field without reading the

Western Electrician. It is the

electrical newspaper, and if you
are not a subscriber you will find it

to your advantage to become one

at once.

$3.00 per year;

$1.50 for six months.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Bid j.. CHICAGO.

1
WIcKI

The largest makers of all sizes and kinds of Special
Wrought Mild Steel and best Wrought Iron Tubular Goods
in the world, control the manufacture of Wrought Tubular
Coods made of a high class of mild steel from the ore to
the finished product, and unqualifiedly recommend Na-
tional Steel Pipe for all uses as better than any iron pipe
made.

NEW EDITION,
CROSBY & BELL'S ELECTRIC RAILWAY,

JUST OUT. PRICE S2.SO. «*K\ I> FOB IT.

ELECTRICIAN PUBLISHING CO., 510 Marquette Building, CHICAGO.

Moonlight Schedule

FOR 1897
IS NOW READY.

•rice IO cents.
' ELECTRICIAN PUBLISHING CO., 5 IO Marquette Bldg., Chicago.

The Standard Open Circuit Batteries
of the World.

SEND FOE CIRCULAR AND PRICES.

THE LECLANCHE BATTERY CO.,
111 to 117 East 131st St., N. Y.

IM

-FOK

HART FLUSH

SWITCHES
For single switches or gangs. Time saved in installing the

switch more than pays for the box. Prices low.

THE HART & HEGEMAN MFG. CO.,
HARTFORD, CONN.

DYNAMO BUILDING,
With detail drawings and instructions for winding.
Giving correct sizes of wire, dimensions of iron, etc.
Also diagram for house wiring

BY L_. C. ATWOOD.
Profnsely illustrated. Size of page, 10x8 inches. Price, SS.

"This work is gotten up especially for amateur builders and non-professional

men. All measurements and instructions for winding are taken from machines

in actual service. Particular attention has been given to every detail of construc-

tion, that they may be thoroughly understood. This work will be of great value,

not only to those who wish to build dynamos, .but to superintendents, engineers

and workmen who have the care of established systems."—From Preface.

Pronounced to be a practical and complete work.
Sent postpaid on receipt of price.

ELECTRICIAN PUBLISHING CO.,
SUITE 5IO MARQUETTE BUILDINC. CHICACO.

m PERKINS
New Solid Plate Flush Switch.

CUTS SHOW EXACT SIZE AND SHAPE OF

10 Amp. Double Pole, 10 Amp. Single Pole

Three-Way and Four-Way Switch.

Adjustable Plate on which Key Cannot Bind.

Larger Sizes also in Stock.

I Co.,

Exact Size and Appearance of Switch.

HARTFORD, CONN.
NEW YORK: 219 Havcmcyer BIJg. C1I1CAQ0: 1538 Monadnock.

Switch wllli Plate Removed.
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THE STANDARD TELEPHONE
AND ELEGTRIC CO.,

MADISON, VS/li

P. L. Spooner, President.
H. C. Dodge, General Superintendent.

E. W. Batchelder, Secretary.
H. A. Taylor, Treasurer.

Manufacturers of reliable, time tried and tested Telephone

Apparatus. Irrespective of price the best. Trial proves it.

We have received thousands of unsolicited testimonials

and have equipped over 150 dividend paying exchanges.

A TIMELY HINT: Buy Telephones and Appli-

ances from manufacturers whose guarantee of protection

is a practical certification that your interests will be ably

taken care of. "A Word to the Wise," etc.

Up-to-date instruments furnished to meet all require-

ments of service.

Standard Telephones and Switchboards are leaders. Why? Because

efficiency of operation, best materials, finest workmanship and careful

attention to details recommend their adoption by experts. Correspondence

solicited.

THE

MOTORMAN'S GUIDE,
A PRACTICAL TREATISE

ON
Street Railway Motors;

OR
How to Become a Practical Motorman,

By J. W. CAYETTY.
Price, - - = - - - SI.OO

CONTENTS.
1. Introduction. 2. Car wiring. 3. How to locate trouble in your car while

on the road. 4. How to cut out a motor. 5. Information on "K" controllers.
6. How to locate trouble in a reversing switch and how to overcome it. 7. How
to reverse a car in order to obtain best effects. 8. Points about motors that should
be looked after closely. 9. Short circuits. What a short circuit means and how
to locate it. 10. Information on incandescent light circuits. 11. Electric motor
force, or how armature rotation is obtained. 12. How to increase the speed of a
motor by changing two connections. 13. General information on Westinghous j

motors. 14. Westinghouse fuse block. 15. Westinghouse lightning arresters.
16. Westinghouse lamp circuit. 17. Information on open circuits and sparking
brushes. 13. Some questions you may be called upon to answer. 19. Points of
interest to all. 20. Conclusion. 21. Diagram of car.

EXTRACT FROM INTRODUCTION.
"Recognizing the fact that not one motorman in twenty thoroughly under-

stands his motors, I feel that I am giving them great value for their money, and
at the same time furnishing them with the means of holding a position on any
line they may be employed on. While serving as foreman in different car
houses, the author has been able to gain a great many pointers that will come up on
the examination of motormen and conductors, and having possessed these, together
with my knowledge of electricity, I feel perfectly safe in stating that they can-
not ask you any question that I have not honestly and correctly answered in this
little book. If you wish to learn the value of this book, go to your electrician, or
man in charge of your motors, and ask him for information, and then, and not
until then, will you learn the true value of this book. It has always been under-
stood by all electricians or foremen of car houses, that no information of any
importance be given to any one outside of their class, and consequently most men
running cars to-day are ignorant of their motors."

Send for Copy.

ELECTRICIAN PUBLISHING CO.,
510 MARQUETTE BLOC, CHICAGO.

Swedish

Telephones.
Transmitter Guaranteed In-

definitely. Sold separately.

Send for New Reduced
Price List.

Catalogue just out.

Sole Selling Agents for the U. S. of the Swedish Micro-
phones or Transmitters.

WHITMAN & COUGH,
196 Summer St., Boston, Mass.

NEW EDITION.X -RAYS
FOR EVERYBODY.
By Edward T"rever"t.

Just off the Press. 93 Pages. 47 Illustrations.

Fully describes in plain terras how to perform experiments with the X-Ray Outfit.

Tells what electrical apparatus is needed and how to manipulate it. Illustrations show
clearly how to connect up the Crookes Tube, the Ruhmkorff Coil, and how to run

them, either by batteries or electric light currents. How to make an X-Ray Outfit

very cheaply, including a Fluoroscope.
Write us at once, enclosing 25 Cents in stamps, postal note, express money or-

der, and get one of these valuable books.

ELECTRICIAN PUBLISHING CO..
5IO Marquette Bldg.,

THE TELEPHONE HAND-BOOK
BY HERBERT LAWS WEBB

Member 0/ the American Institute of Electrical Engineers, and of the Institution of Electrical Engineers, London. Author of "A Pra tical Guide to 1

Insulated Wires andVables." Joint Author of 'Electricity in Daily Life."

\ Testing of

1&G> »e« 138 lllustn >i; 'rice $I.OO.itions, Cloth, Hand-!
EXTRACT FROM PREFACE.

"This little book has no pretension to he considered a complete treatise on telephony as it exists in America. The time for such a work Is not yet come. But It is felt that there Is a demand
for a practical book on telephone working and management, and the TELEPHONE HAND BOOK Is an attempt at meeting that demand. With the exception ot a feu- chanters dealing with
certain forms of transmitters and receivers used in Europe, which are given for the information of those who may wish to engage in the manufacture of telephones, the book is based entirely on
standard American practice; and most of the material, apparatus and methods described are peculiar to or have originated in this country."

No pains have been spared to make it the best hook of its kind. It is right up to date, intensely practical, and so plalu and clear In its language that anyone can understand and learn from it

everything regarding telephone work and management. It conforms in size and style to our other Hand-Books which have been so favorably received by the entire electrical fraternity.

-CON- SISTS.
CHAPTER 1. The Invention of the Telephone.

Sound Waves. Articulate Speech.
Electric Telephony. The Bell Telephone.
The Microphone.
Current Induction. Electromagnetic In-

duction.
The Induction Coil: Its Use in the Tele-

phone Transmitter.
The Complete Telephone Circuit.
Magnet Telephones.
The Bell Telephone Receiver.
Other forms of Magnet Telephones.
The Gower, Ader and D'Arsonval Receiv-

ers, Mercadier's Bi-Telephone.
The Siemens, Kotyra, Neumayer and

Botteher Receivers.

CHAPTER 13. Carbon Transmitters.
14. The Blake Transmitter.
15. The Long Distance Transmitter.
16. The Solid-hack Transmitter.
17. The Berliner Transmitter.
18. The Cuttriss Transmitter.
19. Various European Transmitters.
20. The Efficiency of Carbon Transmitters.
21. Batteries for Telephone Work.
22^ Open Circuit Batteries.
23. Closed Circuit Batteries.
24. The Practical Management of Batteries.
25. Magneto Bell.
26. Automatic Switches.
27. Telephone Line Construction.

CHAPTER 28. Metallic Circuit.
29. Underground Wires.
30. Lightning Arresters.
31. Inside Wiring.
32. Installation of Telephone Instruments.
33. Inspection and Maintenance.
34. The Condenser; Its Use in Telephony.
35. Electromagnetic Retardation.
36. Exchange Working.
37. Small Exchanges.
38. Party Lines: The Bridging Bell.

39. Long Distance Telephony.
40. Duplex Telephony.
41. Simultaneous Telegraphy and Telephony

Appendix.

PiMisheaa-dforsaieby ELECTRICIAN PUBLISHING CO.; Suite BIO Marauette Building. CHICAGO.
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Directory of Principal Electrical and Mechanical Engineers.

Foree Bain,
Electrical and

Consulting,
Designing,
Supervising,
Constructing,

Mechanical Engineer.

Plans, Specifications and
General Englneerlng.

Testing. " Expert In Patent Causes.

Suite 1657, 1658 and 1659
Monadnock Bldg., CHICAGO.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,

Consultations, Reports, Estimates, Plans,
Specifications, Superintendence, Tests, Pur-
chasing. Designs of Central Stations a Spe-
cialty. Turner Buildinff, St. Louis.

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

306 Oriel Bldff., ST. LOIIS, HO.

Charles A. Pratt,

Consulting Electrical Engineer.

Power transmission and subdivision for
factories. Electric coal mining plants.
designs for special machinery.
Plans, specifications, tests, supervision.

|4g3-g4 Monadnock Bldg., Chicago.

A. M. Patitz, m.a. s.m.e.,

Consulting Mechanical and
Electrical Engineer.

Consultations, Examinations, Reports, Plans,
Specifications, Estimates, Superintendence
and Purchasing. Heating ana Ventilating
Plants, Power, Electric Light and Boiler
Plants. Room 1101 Pabst Bldg., Milwaukee, Wis.

EVERY-DAY EXCURSIONS

To all parts of the world can be arrang-
ed for any day in the year, for one or
more persons, upon application to any
principal ticket agent of the Chicago,
Milwaukee & St. Paul Railway. Itiner-

aries carefully prepared for excursions
to California, Mexico, China, Japan,
and to any part of Europe. Estimates
furnished. including all expenses.
Tickets furnished for the complete
journey. It is not necessary to wait for

any so-called "Personally Conducted
Excursions." In these days of progress-
ive enlightenment, with the English
language spoken in every land under the
sun, one does not need to depend upon
the services of guides for sight-seeing,

but can go it alone or in small family
parties, with great comfort and security
and at one's own convenience. Write to

C. N. Souther, City Ticket Agent, 95
Adams St., Chicago.

B. J. Arnold, Mem. a. i. e. e.

Consulting Electrical Engineer.

FnouiiTT:
Ele*trio Railways tnd Power Stations

1S41 Marquette Bide-. Chicago.

Book Orders
GIVEN PROMPT ATTENTION.

Electrician Publishing Co.,

Suite 610 Marquette Bldg., CHICAGO.

We have just issued a NEW cata-
logue of electrical books containing LOO

pages, listing every work on electric-

ity- A copy will be cheerfully mailed
On receipt of a two-cent stamp.
ELECTRICIAN PUBLISHING- CO.,

610 Marquette Bldg., Chicago.

The
Brady Mast Arms.

T. H. Brady.New Britain,. Conn., U. S. A.,

Manufacturer of Mast Arms.Poleand
Swinging Hoods, House Brackets and
other Specialties for Construction
Work— Catalog-ues and Prices fur-
nished on application.

The American Electric

Telephone Co.,

KOKOMO, IND., U. S. A.,

The Largest Manufacturers
OF

Telephones $
Switchboards

1ST THE UNITED STATES.

ALL GOODS STRICTLY HIGH GRADE.

325 exchanges, aggregating 60,000 telephones, in

use. Three years service. Write for our 1897
catalogue showing new types and prices.

The American Electric Telephone Go., KJKK

*A NOVEL
TELEPHONE

SYSTEM/
Don't believe you've seen it. Before

buying write us—it'll pay.

Orne Electric Construction Co.,

9th Floor Owings Building, CHICAGO.

GUARANTEE: To give entire satisfaction.

Telephone Men!
Read Webb's "Telephone Hand-

Book." Price, $1.00. .......

Electrician Publishing Company,
Suite SIO Marquette Bide Chicago.

TELEPHONES

VIADUCT CO., Baltimore.

TELEPHONES

WESTERN TELEPHONE

—^CONSTRUCTION CO,,
260 S. Clinton Street, CHICACO,

. . LARGEST MANUFACTURERS OF . .

Telephones and Appliances,
EXCLUSIVELY, IN THE UNITED STATES.

We .manufacture

High
Grade

Complet

Northwest Engineering Co
ST. PAUL. MINN

if ma ii ii ian ii re i „__. _ . _, _ . , _ . . _ —

~

TELEPHONES T ELEPH0NEQI LLLI IIUIIIbVi Send for our prices before you m
place your orders. Mm

lete Exchanges Installed. | QEVEAU & COl , W
32 AND 34 FRANKFORT ST., NEW YORK.

A BARGAIN.
IOO National Telephones, made by National Telephone Co., Boston, slightly

used, each S8 net. Also a IOO No. Switchboard for Metallic Circuit
at 81 per No. net. Address

JULIUS ANDRAE & SONS CO., MILWAUKEE, WIS.

Strike While the Iron is Hot.
Did it ever occur to you that there is lots of money in building a first-class

telephone exchange or toll lines? If you have not thought of the matter, do so

now, as the best towns will soon be taken up. Put your best foot forward and

be sure you are right—then go ahead. We will be pleased to give you any informa-

tion you may wish and quote prices on strictly high grade instruments.

THE D, A, KUSEL TELEPHONE MFG. CO.,

I 105 Pine St., St. Louis, Mo.
Agents for Teeo and Perfection Dry Batteries. Special Prices to Dealers.

©ARLOCKS A€^
Yf

'
; PATENTED *-g«iK' WW^^~

i E^sifxfr-^T ; |7 Years,and Holdthe Record for

THEGARLOCK PACKING CO.

jjjjjg
catalogue's prices.

No,NEF5S&F*D r^9 SOSTGN.
NEW^OOK.
" CHICAGO.

PHILADELPHIA.
DENVER. ST. LOUIS.

PITTSBURGH

FACTORIES.
PALMYRA.NY
ROME. GA.
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PROGRESS THE ORDER OF THE AGE.
The New American Leads.

Recent improvements made In the New American Turbine have increased the power as per their
diameter, and produced greater efflcienoy from whole to half water than any other turbine, as
evidenced by the following, copied from certified tests made at Holyoke, Mass., on the dates named,
and signed by A. F. flickman, engineer in charge of experiments, and E. S. Waters, hydraulic
engineer.

The originals of these certificates and tests of other sized wheels can be seen at oar office.

Test of a 46-inch Wheel—July 9, 1894. Test of a 42-inch Wheel-July 14, 1894.

Head. Rev.per
Min.

Cn. Ft.
perSec.

H. P.
Per
Oent.

Whole Gate
%
X "

% "

Head. Rev. per
Min.

Cu. Ft.
perSec. H. P.

Per
Cent.

Whole Gate
%
%
% "

'A

16.06
16.42

16.78
17.03

16.88

119.17

122.00
117.33
111.83

118.67

141.58

127.18

112.60
98.12
82.07

205.27

195.19
176.74
149.99

118.40

79.76
32.58

82.18
79.31
75.52

16.33

16.56
16.59
17.13

17.48

128.00
134.80

129.33
125.25
121.00

134.18
120.85
104.85

92.76
70.80

199.66

188.14
162.89

142.40
98.85

80.50

83.09
82 77
79.21
70.60

For information and catalogue write

THE DAYTON GLOBE IRON WORKS CO., Dayton, 0., D. S. A.

Racine Automatic

HIGH SPEED

ENGINES
Froml to 125 H. P,

Especially Adapted for

ELECTRIC
LIGHTING,

And all places where
high speed in connection
with economy is desired.

0ver2.600 in use.

Porcupine & Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for catalogue
describing ournew
1 to 6 H. P. Auto-
matic Engine and
Boiler outfit.

Racine Hardware Co.
RACINE, WIS.

THE ONLY ONE.
The Chicago, Milwaukee & St. Paul Railway

is the only Hue running solid Vestlbuled, Electric
Lighted and Steam Heated Trains between
Chicago, Milwaukee, St. Paul and Minneapolis.
The Chicago, Milwaukee & St. Paul Railway

is the only line running solid Vestibuled, Electric
Lighted and Steam Heated Trains between
Chicago, Council Bluffs and Omaha.
The Chicago, Milwaukee & St. Paul Railway

Company now operates over sixty-one hundred
miles of thoroughly equipped road in Illinois,

Wisconsin, Northern Michigan, Minnesota, Iowa,
Missouri, South and North Dakota.
On all its through lines of travel the Chicago,

Milwaukee & St. Paul Railway runs the most
perfectly equipped trains of Sleeping, Parlor
and Dining Cars and Coaches. The through
trains on all its lines are systematically heated
by steam. No effort is spared to furnish the
best accommodations for the least money, and,
in addition, patrons of the road are sure of
courteous treatment from its employes.

City Ticket Office, 95 Adams St.

Telephone Main 2100.

Union Passenger Station,
Adams, Canal and Madison Sis., Chicago, III.

NOTICE.
TO THOSE INTERESTED IN ELECTRIC

LIGHTING.

If you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copy at once. It is the only work of its kind in print

and will prove an inseparable companion. It is
t
'ust the book

thousands of men have been waiting for; it will be what you
want. 275 pages. Illustrated. Cloth, $2.00. Paper cover,

$1.00. Postage free.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Bldg., Chicago.

Gasoline Engines.

THE VAN DUZEN GASOLINE ENGINE CO.,

The Best and
Cheapest Pow-
er for driving

Dynamos. Steady light Guaranteed. Send
for Catalogue, Etc.

CINCINNATI, OHIO.

the Mccormick
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electrical Work.
Gives more power per diameter with a

higher percentage of useful effect than any other
water-wheel heretofore made. All sizes, right and left

hand, are built from patterns perfected under systematic tests in
the Holvoke Testing Flume.

Parties having power plants which are unsatisfactory, and
those contemplating the Improvement of powers, will find it to
their interest to confer with me, as I am willing to guar-
antee results where others have failed, no mat-
ter what make ofturbine has been in use. STATU
REQUIREMENTS Y\l> !SI.\I> FOR CATA-
LOGtE.

S. MORGAN SMITH, York, Pa.
Estimates furnished for complete power plants and

results guaranteed.

Given
Away

Our new catalogue oflElec-

trical Books. Contains 100

pages, listing all electrical

books to date of publication.

Send for a copy, mailed free

to any address. Electrician

Publishing Co., Suite 510
Marquette Bldg., Chicago.

WATER WHEEL
130 Styles and Sizes. Upright and Horizontal.

33 YEARS' BUSINESS
affords every facility for adaptlug them to

MILLING, MINING, ELECTRIC,
and manufacturing purposes. Easv working balanced gate, and fine regu-
lation. We guarantee highest power, with smallest quantity of water, at

full and part gates. Successfully operating under heads of 2 to 300 feet.

"Write us for fine pamphlet and state your wants.

THEJAMES LEFFEL & CO.
SPRINGFIELD, OHIO. I . S. A.

NON-ARCING AUTOMATIC CIRCUIT BREAKER
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY VOLTAGE. CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICH., U. S.

624 pages, $3.00.

ARITHHE.TK-

150 pages, $1.00. 150 pages, $1.00.

1 ^Sloane""'

15S pages, $1.00. 135 pages, $1.00.

An Excellent Series of Electrical Books.
BY T. O'CONNOR SLOHNS.

for the BEGINNER as well as the STUDENT.
Profusely Illustrated. Practical. Necessary Adjuncts to every Library. Send in your Orders.

ELECTRICIAN PUBLISHING COMPANY, Suite 510 Marquette Building, Chicago.
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THE BALL
ENGINECO.,

BUILDERS OF

BALL
AUTOMATIC ENGINES,

BROOKLYN, N. Y.
Manufacturers of the

Morriii "Climax" anfl "Compound" Safety Water

Tube Boilers.

BUILT IN UNITS OF 50 TO 1 ,000 H. P.

CAUTION:
Beware of infringers, they wil
be rigidly prosecuted.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and
All Classes of Iron Work.

Specifications, Drawings and Prices furnished
on application.

Send for Catalogue of Climax and Compound Boilers.

BUY
Your Electrical Books of the Electrician

Publishing Co., Suite 510 Harquette

Bldg., Chicago. You will save TIME and

MONEY by doing so

o *o*o*o*o*o*o*o*o*o*o*o*o»o

I Aluminum |

§ Nickel Alloy. §

O Manufactured by The National Obe o
* & Reduction Co., under Letters Patent *" dated Sept. 18, 1891, No. 459,494. O
O* -

*
% This alloy ia especially and now univer- °
O eally utjed for armor plates, gun metal, pro- *
* jectiles, acid pans, propeller wheels, car 9
O wheelB, steel castings of any description and S
* general foundry castings in either gray *
O iron, malleable iron, braes, bronze and cop- Z
* per castings. It is used very extensively in Z.
O puddling furnaces, open hearths, reverber- q
* atory furnacea and steel converters. Its *O fluidity and cleansing properties to metals, o
* aside from its strengthening qualities, are *
^ attested by indisputable authoritiea. O
O *

4 Aluminum Nickel Alloy is reduced from °
Z twenty cents to FOUR CENTS per pound *
„,

in ton or 6oo°lb. barrel lots. Sold under °
strict guaranty. *

* ®
o National Ore & Reduction Co.,

*

J
ST. LOUIS, MO.

*

O Branch Agencies and Supply Offices: q
Righaed Baihd & Son, Ironmongers, *

Hamilton, England, and Glasgow, Scotland.
Wm. Clendinnenq & Sons, Montreal,

Can.
D. C. Caroll & Co., Pittsburg, Pa.
The Jodnson Mfq. Co., San Francisco.

Cal. >

Vertical Philadelphia Corliss Engines,

Simple, Compound and Triple Expansion—Any Power.

CONDENSERS, AIR POMPS, BLOWING ENGINES,

COMPRESSORS, HEATERS, STEEL CHIMNEYS.

'rices on
Horizontal Philadelphia Corliss Engines,

.... Any Style
SF.I,U\(. IGESITS:
New York, Chas. A. Bennett, 126 Liberty St.; Boston, Kellogg & Witherbee,

41 Federal St.; Chicago, Wm. F. Parish Mach. Co., Harquette Building, Chicago,
111.; \V. J. Creelman, 818 Granite Building; Charlotte, N. C, Mecklenburg Iron
Works; Detroit, Louis Scofield, Rooms 10 and 11 Peninsular Bank Building;
Johannesburg, Z. A. R., Sherriff Swingley & Co.; New Orleans, La., Consol-
idated Eng. Co., Ltd., 817 Union St.

Philadelphia Eng. Works, Ltd., Philadelphia, pa

o *o*o*o*o#o *o*o*o*o*o #o#o#

o

LEVIATHAN
DYNAMO
BELTS

www
R«~ll\l STRAIGHT,

Are Stronger, will run more steadily,

and transmit more power than any
belt made. Oil has no effect on them.
Cost less than leather. Every belt

guaranteed. Write for price and sample.

MAIN BELTING CO.,
Sole Manufacturers,

1 221 1 235 Carpenter St., Philadelphia.

120 Pearl Street, Boston.

248 Randolph Street. Chicago.

Main Driving Belts a Specialty.

reg-trade marks The Phosphor Bronze Smelting Co. Qmited,
2200 .Washington ave.,philadelpkia:

,)
"ELEPHANT BRAND PHOSPHOR-BRONZE"
JNGOTS,CASTINGS,WIRE,ROPS,SHEETS,Etc.

~.m" — DELTA METAL 1

>"-^ CASTINGS, STAMPINGS and FORGINGS
ORIGINAL and SoleMaKERS IN THE U.S-

C. BRILL COMPANY, - - - PHILADELPHIA,
BUILDERS OF RAILWAY AND TRAMWAY CARS OF ALL CLASSES.

Special attention given to the building of Electric Motor and Trail Cars.

Builders of Brill No. 21 Truck with solid forged frame, and "Eureka" Maximum Traction Pivotal Truck.

A VALUABLE BOOK FOR ENGINEERS AND FIREMEN NOW READY.

MODERN EXAMINATIONS OF STEAM ENGINEERS or PRACTICAL THEORY EXPLAINED and ILLUSTRATED

BY W. H. WAKEMAN.
Cloth. S3 Chapters.272 pages.

Containing a complete list of 300 questions such as will be asked of any
Engineer when taking examination for U. S. Government or State License, all

of which are fully answered in the text.

F"F?ICe, $2.00
By mail, postpaid, to any part of the world

This book while especially adapted for engineers' examinations, is also in-

tended as a practical guide to Engineers, Firemen, Boiler Makers, Machinists,

and others, in daily practice.
The author being a practical steam engineer himself, well knows the wants

of the working engineer, and has put into this work such knowledge and infor-

mation as is best adapted to their use, making it altogether the most complete
and comprehensive guide for the busy workers in the engine room, boiler works
and machine shops that has ever been published.

As one engineer who has read the book says: "I think there are few engi-

neers that it wouldn't do some good. It seems as if it was a review of all I

have ever read, and a lot more besides."
The author has treated of a very great variety of subjects which are of

vital importance to all who wish to improve and extend their knowledge of

steam engineering, and has explained the rules and formulas given, in the sim-
plest manner possible, and has worked out examples by them, so that all who
can read may understand them.

The 300 questions are an important feature of the book, they are entirely

separate from the 53 chapters of reading matter, and were written after many
years of practical experience and careful research by the author.

His connection with the Boardman Manual Training High School at New
Haven, Conn., as Instructor in Steam Engineering, his 12 years of active mem-
bership in the N. A. S. E., and his position as Instructor of No. 10 of Conn., a

sturdy branch of the National Organization, makes him especially competent
in this part of the work.

The many flattering commendations which this book has already received

from competent judges and high authorities, speak well for its value.

ELECTRICIAN PUBLISHING COMPANY, - - - Suite 510 Marquette Building, Chicago, III.
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The Painter=Morrison Push Button Flush Switch.
PATENTED DECEMBER 22, 1891.

This Switch is absolutely the only Flush Switch on the market combining simplicity of

construction with perfection of mechanism.
They are entirely fire and damp proof, sides and base being porcelain.

They can be wired without taking apart, saving time and labor.

The finishing plate can be made to harmonize with other decorations of the room, and need

not be put on till all other work is done.

They are positively non-arcing.

They can be placed in groups and are easily accessible in all their parts.

The buttons indicate by the touch whether on or off.

They are finished with brass, nickel or copper face plates, and all parts are interchangeable.

The Switch is 10 ampere, Double Pole.

Price $2.00. A small extra charge for any special finish desired.

riORRISON SOUTHERN ELECTRIC CO.,
MANUFACTURERS,

Woen Building, BALTIMORE, IN/I D.

MOONLIGHT SCHEDULE
FOR 1897,

IMO\A/ READY.
Send 1 cents for a copy. Liberal discount

if large quantities are ordered.

ELECTRICIAN PUBLISHING CO.,
SUITE 510 MARQUETTE BUILDING, CHICAGO.

American-Ball Engine.
NEW YORK, January 7th, I897,

AMERICAN ENGINE CO., Bound Brook, N, J,

Gentlemen:—The new "AMERICAN-BALL" ENGINE which we purchased

from you has been in operation about a month at our factory in Long Island

City and is working to our complete satisfaction. Expert engineers have called

to see it working and pronounced it about perfect, It occupies but little space

and speeds along as noiselessly as a sewing machine. The oil pump attached,

which is constantly in motion, lubricates the bearings (doing away with the oil

cam and is a unique and useful feature that merits additional endorsement.

Yours truly, J. HARPER BONNELL COMPANY.

American Engine Co.,
BOUND BROOK, N. J.
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Electricity

-Mo Magnetism.
325 Pages. PRICE $2.00. 347 Illustrations.

A series of Thirty-four Practical Lessons covering; the Science of Electricity from Its
Fundamental Principles to Its Every-Day Applications. By Prof. D. C. Jackson, University
of Wisconsin

; Prof. H. S. Carhart, University of Michigan; Prof. B. F. Thomas, University
of Ohio; Prof. Win. A. Anthony, ofNew York; Prof. Brown Ayres, Tulane University; Prof.
A. €. Perrine, Leland Stanford University, Cal.; Prof. Geo. D. Shephardson, University of
Minnesota, and others.

A Comprehensive Treatise in Simple Language, Free from Algebraic Equations and
Easily Understood.

CHAPTER!. The Nature and Properties of Electrlcity.-Origin of Electricity; Two Kinds;
Laws of Attraction and Repulsion; Positive and Negative Charge: Terms, Conductors, Insulators,
Electric conductivity; Conveying Electricity; The Electroscope; Force Exerted Between Charged
Bodies; Cnuot -Measurement of Quantity of Electricity; Electrometer.

,r ,9
HA£1^ I

-
t U ' Machines (or Generating Electricity by Friction and by Electric Induction.—

Making Machine to Continuously Generate Electricity by Friction: The Electrophorus; Induction
venerator: Uuits of ElectricCurrent and Pressure; Electricity Conveyed bv unit Current Each
Second; Negatively and Positively Charged Conductors; Relation of Lightning and Sparks of
Electrical Machine. & F

CHAPTER III. Electric Batteries or Appliances for Generating Electricity by Chemical
Action.—Action of Batteries; Electric Pressure; Voltaic Electricity; Direction of Current Flow;
Production of Continuous Current; Battery Cells in Series; Production of Pressure by Cells: Polari-
zation and Its Avoidance; Eeclanche Cell; Open Circuit Cells.

CHAPTER IV. Electric Batteries or Appliances for Generating Electricity by Chemical
Action (Concluded) .—Closed Circuit Cells: Local Action; Law of Eleetro-cheiriical Action; Electro-
chemical Equivalent; Primary Batteries Compared with Dynamos for Furnishing Current; Uses of
Batteries; Difference Between a Primary and Storage Battery; How .Storage Batteries are Made;
Parallel Connection of Plates in Storage Batteries.

CHAPTER V, The Nature and Properties of Magnetism, Magnetic Fields.—Permanent Mag-
netism: Magnetic Attraction and Repulsion; Poles ofMagnet; Magnitude of Force Between Two
Magnets; Aging Magnets; Earth's Action on Magnetic Needle; Magnetic Field; Action of Lines of
Force.

CHAPTER VI. The riagnetic Effects of Electric Currents and Hagnetic Circuits.—Effect of
Electric Current on Magnetic Needle; Relation Between Direction of Lines of Force and Direction
of Current Flow; Determination of Current Direction by compass; Ampere Turns; Solenoids;
Ampere's Theory; Solenoids with Steel or Iron Cores; Kesidual Magnetism; Electro-Magnets;
Magnetic Permeability; Magnetic Reluctance; Magneto Motive Force or Magnetic Pressure.

CHAPTER VII. Ohm's Law of the Flow of Electricity.—Pressure; Resistance; Current;
Volt; Ohm; Ampere; Mercury Resistances; Conductivity of Copper Compared with Other Metals;
Resistance of Circuits Made Up of the Same Parts fn Parallel; Joint Resistances; Fall of Voltage
Over Resistance; Effect of Temperature on Resistance; Copper Temperature Coefficient.

CHAPTER VIII. Heating Effects of Electric Currents. Miscellaneous Effects of Electric
Currents.—Foot-pound; Joule; Horse-power: Watt: Kilowatt; Watts per Horse-power; Heating
Effects on Bearings of Machinery; Effect of Electricity on Nerves of Animals; Muscular Effect ol
Strong Currents.

CHAPTER IX. Galvanometers and Voltameters.—Differences In Construction for Large and
Small Currents; Presence and Direction of Currents Shown by Galvanometer; Strength of Current
Indicated; Tangent Galvanometer; Reflecting Galvanometer; Needle Suspension; d'Arsonval Gal-
vanometer; Term* "Dead-Beat," "Calibrate;" Voltameter; Electrolyte, Electrolysis; Electrode;
Forms of \ oltameters.

CHAPTER X. Heasurement of Electrical Resistance.—Resistance Measured bv Substitution;
Resistance Boxes; Use of German Silver; Colls; Wheatstooe Bridge; Measuring Resistances with
Bridge; Measuring Very High Resistances; Practical Examples.

CHAPTER XI. Every-day Measurements of Electric Currents and Pressure.—Three Effects
by Which Currents are LMrectly Measured; Amperemeters; Miuiainpere; Microampere; Three
Classes of Magnetic Amperemeters; Weston Amperemeter; Electro Dynamometers; Hot Wire
Instruments; Scales of Amperemeters; Alternating Current Measuring Instruments; Measuring
Very Large Currents; Measuring Mectric Pressures; Voltmeters; Cardew Voltmeter; Electro-
meters; Eieetrosiatic Voltmeters; Standard Cells; Measuring Currents by Voltmeter and a Standard
Resistance.

CHAPTER XII. Every-day Measurements of Electric Power, Condensers and the
rieasurement of their Capacity.—Wattmeters: Electrodynamometer Used as Wattmeter; Record-
ing Wattmeters; Coulomb Meters; Watt Hour; Ampere Hour; Capacity; Farad; Microfarad; Con-
denser; Capacity of Condenser; Charging Condenser; Specific Inductive Capacity: Selection of In-
sulation for Telephone Cables; Capacity of Underground' Wires; Comparing Capacities by Ballistic
Galvanometer; Practical Capacity Measurements; Leyden Jar.

CHAPTER XIII. Electrolytic Deposition of Hetals.—Electroplating; M*tala Commonly Used
in Plating; Salt of a Metal; Nitrate of Silver; Cyanide of Silver and of Potassium: Solution for Sil-

ver Plating; Vats: Quality of Electrolytic Deposit: Effect of Too Great or Small Currents; Cleaning
Articles to be Plated; GildinK Inside of Silver Articles; Base Metals on Winch Nickel is Usually
Plated; Solution for Nickel Plating; Electrotyping; Electrotype Molds; Electrotype Finishing;
Electrolytic Refining of Copper: Solution Used.

CHAPTER XIV. The Electric Telegraph.—Elements of Electric Telegraph; Telegraph Cir-

cuits; Telegraphic Signals; Sending and Recehimr; Telegraph Lines; Sounder; Belays; Local Cir-

cuits; Multiple Telegraphy; Duplex Telegraphy: Diplex Telegraphy; imadruplex Telegraphy.
CHAPTER XV. ilultiple Telegraphy.—Differential Kelay; Polarized Relay,- Pole Changer;

Principles of Operation of Diplex, Quadruplex, Bridge Duplex; Artificial Line; Autographic Teleg-
raphy.

CHAPTER XVI. The Telephone.—Bell Telephone; Microphone; Blake Transmitter; Ex-
changes; Switchboard; Long-Distance Transmitter.

CHAPTER XVII. The Construction of Telegraph and Telephone Lines and Instruments.—
Poles; Cross-Arms; Pins: Joints; Insulators; Insulation; Ground Plates; Underground Cables:
Conduits; Fuses; Multiple Switchboards.

CHAPTER XVIII. Testing Lines for Insulation and Conductivity and the Location of Leaks
and Breaks.—Line Troubles; Grounds; Crosses; Locating Trouble; Earth Currents; Line Con-
ductivity and Insulation; Testing.

CHAPTER XIX. Principles of Continuous Current Dynamos and Motors.—Electric Con-
ductor in Magnetic Field; Field Strength; Induced Electric Pressure; Direction of Current; Mov-
ing Conductors; Alternating Current; Dynamos; Magnetos; Commutator.

CHAPTER XX. Principles of Continuous Current Dynamos and riotors, their Construction,
Care and Attendance.—Gramme Armature; Siemens Armature; Armature Current; Laminating
Cores; Foucault or Eddy Currents; Hysteresis; Fundamental Principles of Dynamos and Motors;
Points of (Jood Dynamo; Counter Electric Pressure; Types of Field Windings; Series, Shunt and
Compound Wound Machines; Multipolar Machines; Regulation; Care and Maintenance.

CHAPTER XXI. Arc Lighting and Arc Light riachinery.—The Arc; Arc Lamps; Principles
of Operation; Connections; Arc Dynamos; Current and Pressure Required; Making or Arc Carbons;
Regulators- Arc Light Switchboards.

CHAPTER XXII. Incandescent Lighting and Power Transmission, Two, Three and Five
Wire Systems of Distribution for Electric Lights and Motors.—Incandescent Lamp; Filaments;
Vaccuum; Material for and Making of Filaments; Advantages of Incandescent Lamps; Incandes-
cent and Motor Circuits; Constant Pressure; Loss of Voltage; Circular Mils: Practical Examples;
Weight of Copper Required lor Transmission of Power at Different Pressures; Three-Wire System;
Motor Starting Resistances. to

CHAPTER XXfll. Construction of Electric Light and Power Circuits, and Their Testing.—
Overhead Electric Light Wires; Weather-Proof Wire; Arc Circuit Wires; "Drawing In"and "Built
In" Underground System: Underground Electric Light Cables; Edison Tubing; Feeders; Mains;
Inside Wiring; Cleat Work; Mouldiug Work; Concealed Work; Dangers from Fires; Distribution
System,

CHAPTER XXIV. Testing Electric Light Circuits and the Distribution and Measurement
of Light.—Faults; Soldered Joints; Magneto Bell; Use of Voltmeter to Locate Grounds ou Arc
Circuits; Ground Detector; General Testing; Photometer; Standard Candles; Illuminating Effect of
Lamps; Effect of Opal Globes.

CHAPTER XXV. Electro-Magnetic Induction.-Effeet of Cutting Lines of Force by an Elec-
tric Conductor: Induced Currents; Induction Coils; Cores of Induction ("oils; Transformers; Direc-
tion of Induced Current; Self Induction; Attraction and Repulsion of Parallel Wires Carrying
Currents.

CHAPTER XXVI. Alternating Currents.—Alternator; Electrolytic Effect of Pulsating Cur-
rent; Heating Effect of Alternating Current; Effective Value; Alternating Current: Measurements,-
Frequency: Period; Apparent Resistance.

CHAPTER XXVII. Alternating Currents and Alternating Current riachinery (Concluded) .—
Power Used in Alternating Circuits; Alternating Currents for Lighting; Making Transformers;
Testing Transformers; Building Alternators; Number of Alternations; The Exciter; Running
Alternators in Parallel; Synchronous Motors. Two-Phase and Three-Phase Systems; Induction
Motors; Squirrel-Cage Armature; Mesh Connection; Star Connection.

CHAPTER XXVIII. miscellaneous Applications of Electric Motors.—Uses of Electric Mo-
tors; Motors in Machine Shops; Waste of Power in Factories: Advantages of Removing Shafts
and Belts; Estimating Electrical Power Required; Electric Elevators; -Electric Launches;

.

CHAPTER XXIX. Electric Railways —Richmond Electric Railroad; Trolley Wire; Trolley;
Track; Use of Two Motors; Rail Bonds; Heavy Electric Locomotives. fCHAPTER XXX. riethods of Handling and Controlling Railway riotors and Generators.

—

Output Records: Recording Voltmeters; Load of Electric Railway Plant; Application of Storage-
Batteries to Smooth Road Curve; Methods of Controlling Street Car Motors; Station Instruments;
Equalizer.

CHAPTER XXXI. Model Electric Plants.—First Central Station; Changes in General Me-
chanical Construction of Dynamos; Instruments; Multiple Arcing Galvanometers; Use of Double
and Single Pole Switches; Operating D.hamos in Parallel; Feeder Connections in Continuous and.
Alternating Stations; Throwing Dvhamo Into Circuit; Cutting Dvnamo Out.

CHAPTER XXXII. Underwriter's Rules, Etc.—Necessity of Rules; Special Points in Wiring;
Insulation of Sockets. Fuses, Fixtures: Annunciator Wire; Office Wire; Leaky Wires.

CHAPTER XXX1II. Electric Welding, Forging, Etc.; Electricity Applied to the Kitchen.—
Electrical Methods Applied to Metal Working; Thomson Apparatus for Heating Metals: Welding
by Thomson Method: Bernardos Processor Working Metals; Bringing Piece of Metal to High
Temperature by Dipping in Pail of Water; ElectricCurrent for Warming and Cooking: Electric
Heating and Stoves compared.

CHAPTER XXXTV. Electro-Therapeutics: Galvanic Current; -Faradic Current; Static Elec-
tricity; Electric Osmosis; Electro-Cautery; Medical Electric Lights.

>RIOE 32.00. Sent postage prepaid to any address in the world on receipt of price. The Ideal Work
for Electricians, Central Station Men, Engineers, Dynamo Tenders, Linemen, Students, Etc.

Electrician Publishing Co.,
510 MARQUETTE BUILDING, CHICAGO.
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Clymer&Heiliman

Mffl#tle(1FJcians
Correspondence

SoucRTBtt READING, PA.

r07 3-Jn. TYood box bell, extra liuisl)..
I Point bell switches

Medical battery, 3 currents
Reversible battery motor
Lot s-in. skeleton 'bells

Per 100
. . . $29.00

JYNAMO
<J)ELT]N&i **• *'•"»M»- V. ». A-

BRANCHES: 181 Summer St., Boston; 113 Liberty St., New York:

DM DELAWARE HARD FIBRE GO.,
WILMINGTON, DEL.

SEND FOB CATALOGUE ANI> SAMPLES.

Sheets, Rods, Tubes and Special Shapes.
nassS
CHICAGO tn.-^PM

VULCANIZED FIBRE GO.
factory:

wilmington, del.

ESTABLISHED 1873.
SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

The Standard Electrical Insulating Material of the World. k-deystTnIwyobk.

PDIHilCU AH/ MfUITLT PftDC Used exclusively for all Incandescent Light-

UnlluOilAW Will It bUnt. ing at World's Columbian Exposition.

Used in some of the largest buildings in the United
States.

Used by some of the largest Central Stations

and Fire and Police Departments in the U. S

REWIRED WITH RAVEN WHITE CORE WIRE

OFFICE

Th© Ferris Wheel Co.
1 131 the Rookery.

Chicago, April 30, 1896.

NEW YORK INSULATED WIRE CO.,

320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to

use your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test

will no doubt be a most severe one.
Yours very truly

THE FERRIS WHEEL CO.
By L. V. Rice. Mer.

RAVEN WHITE CORE

COMPETITION LINE WIRE

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortland! St., New York.
"WITCHES:UKnSt. BOSTON:

134 Congress St.

SAN, FRANCISCO,
115 New Montgomery St.

Black Diamond File Works.
Est. 1863

{Twelve
Medals

Awarded at

International

|
Expositions.

Inc. 189S.

Special Prize

Gold Medal

at Atlanta,

1895.

Onr goods are on sals in every leading Hardware Store

in the United States and Canada.

Q. & H. BARNETT COMPANY,
PHILADELPHIA, PA.

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS. RODS AND TUBING.

For Electrical and Mechanical Purposes, Ballway Dust Guards, Washers
and Packings. Patent Insulating Cleats.

MANUFACTUKED BY

THE KARTAVERT MANUFACTURING CO., Wilmington, Bel.

Jewell Belting Co.,

TAXKEBS OF

OAK BELTING LEATHER.
Manufacturers of ... .

High Grade Oak Belting,

HARTFORD, CONN.
Electric Lighting and
Power Apparatus.

THE

Boston. Mass., No. 180 Summer St.

New York, N. Y., No. 44 Bload St.

Philadelphia, Pa., No. 509 Arch St.

Atlanta, Ga., Equitable Bldg.
Chicago. 111.. Monadnock Bldg.
St, Louis. Mo., Wainwrigbt Bldg.
San Francisco, Cal.. No. 15 First St.

Pittsburg. Pa., John E. Bidall, Carnegl6 Bldg.
Denver, Colo., Russell & Co.

No. 10 Arc Dynamo 100 lights 2,000 candle power.

BRUSH
ELECTRIC CO.,

Office and Works, Cor, Beldem and Mason Sis- C liEVKI^AHD, OHIO.



SR.

$3 per Annum. Copyright, 1S97, by
i Publishing Compai EVERY SATURDAY.

Vol. XX. CHICAGO, FEBRUARY 20, 1897.

"cia«
. 1 cents per Copy.

No. 8

SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.
*ES

h.
R

r.
S

h.xs
G

on
E

,

NT
' SimPlex Electrical Company,

mi Monadnoc" Blocfc. CHICAGO. 75-81 Cornhill, BOSTON, MASS.

E.D F\ MOORE,
MANUFACTURER Oh

INSULATED ELECTRIC WIRE,
FLEXIBLE CORDS AND CA.BL-ES.

aOO ASiB SSOS NORTH THIRD STREET, PHILADELPHIA. PA.

WILLARD L. CANDEK, I P,.,„ iT,„„s Mini*™-.; 0E0- T - MANSON, W. H. HODGINS,
H. DURAXT CHEEVEB, )

Busmebs Managers.
Genl Supt Secretary.

*?»»:
INSULATED

WIRES and GABLES
-FOR-

AERIAL, UNDERGROUND AND
SUBMARINE USE.

Candee Aerial Wires, Hanson Protecting Tape, Okonite
Waterproof Tape.

CENERAL OFFICES: 253 BROADWAY, NEW YORK.
BRANCHES: Chicago, Boston, Philadelphia, Pittsburgh, Hlnneapolis, Cincinnati, Kansas

City, Omaha, Louisville, St. Louis, San Francisco, London and So. America.

HAVE YOU SEEIV

A SASIPIiE OF OUR JHEW

Standard Iron Armored Insulating Conduit?
SAMPI.E8 IPOS APPLICATION.

INTERIOR CONDUIT & INSULATION CO,,
General Offices and Works: 527 W. 34th St., New York, N. Y.

OFFICE AND FACTORY, SANDUSKY, 0.

Mayer & Englund, Betz Bldg., Phila.. Pa.
Smith & Wallace, Hamilton St., Boston,Mass.
Ed. P. Sharp, 44 Niagara St., Buffalo, N. Y.
Arthur S. Partridge. Bank of Co!

Bldg., St. Louis, no. "
J. M. Atkinson & Co., i43orloiudnock Bldg.,

Chicago, 111. i

Cisco, cal.-

CentrapElectric Co. , 17* Adams St., Cliicnjjo.

Harry n. Shaw 176 Liberty St., New York.

Jewell Belting Co.,

TAWNERS OF

OAK BELTING LEATHER,
manufacturers of ... .

High Grade Oak Belting,

HARTFORD, CONN.

WESTON Electrical ta$tannent Co.,
—^^ 114 120 William St., NEWARK, N. J., U. S. A.

Weston Standard Fort&ble fiirsct Heading:
Wmtm

'

mMMiK
<

voitammeters,

' Ammeters, Mllllammeters,

Ground Detectors anil Circuit Testers,

Ohmmeters, Portable 6alvanometers.

Our Portable Instruments are recog-

nized as The Standard the world over.

The Semi-Portable Laboratory Stand-

ards are still better.

Our Station Voltmeters and Am-
meters are unsurpassed in point of ex-

treme accuracy and lowest consumption

of energy.

Mention the Wbbtbbh ELEOTBioLiy Then writingWeston Standard Portable Direct

The NORTHERN ELECTRICAL MFG. CO.,
Madison, WIS.,

Manufacturers of MOTORS AND DYNAMOS.
Our machines -will operate SUSPENDED from CEILING OVERHEAD or BOLTED DIRECT to
SIDE WALL as readily as when occupying floor space in the ordinary manner. All bearings
self-oiling. See our new patented device for CONNECTING HOTORS DIRECT TO LINE SHAFT
SAVING BELTS, PULLEYS AND FLOOR SPACE

STANDARD UNDERGROUND CABLE CO.,
THE ROOKERY,
CHICAGO.

WESTING-HOUSE BUILDING,
PITTSBURG.

TIMES BUILDING,
NEW YORK.

ELECTRIC CABLES, CONDUITS, WIRES AND ACCESSORIES.
Also hieh-erade 1-ufc.fac- cov.red Wires & Cables.

HIGH
PARIS 1867. CHICAGO 1893. PHILADELPHIA 1876.

Swires and cables.
AERIAL, UNDERGROUND,

SUBMARINE.
Mj) KBRITB TAPE.

jVCy W. R. BRIXEY, IWfr. J. E. HAM, Agt.

203 Broadway, New York.

S. F. B. MORSE, Western Agent.

CALIFORNIA ELEC. WORKS, M. DUPEROW, NEW ORLEANS ELEC. CO.,

SAN FRANCISCO, CAL. WASHINGTON, D. C. NEW ORLEANS, LA.

w
THEATER lron Clad Rheostat Co ->

westfield, n. j., u. s. a.

ost'a-ts
'OB ALL PURPOSES.Ulmlnhndi >>•<

Queen & Co.,
1012 Chestnut St., PHILADELPHIA.

Acme Testing Sets, Queen-Wirt
Switchboard Instruments, X-Ray

Focus Tubes, Induction Coils.

ILATINUM
For all Purpoaea.

Scrap and Native Platinum Furohased.
BAKER & CO., 408-414 New Jersey

Railroad. Ave., Newark. N. J.

DRY CELL!
Valuable fea-

tures—E x c e p -'

tionally long life

—Stands "shelf-
wear" indefin-
itely.

mm GENOR&COLBURN
92 Washington St.,

BUFFALO, N. Y.

Faries Universal

Lamp Holder.

Enables the light to be shifted instantly to any desired
position with no attention to fastenings. Plain or orna-
mental. Adapted to all requirements. Write for new
catalogue.

FARIES HIFCr. CO.,
DECATUR, ILL.

SOLE
MAKERS IN THE

C. S. A.

Fuel Economizer Co.,

MAIN OFFICE AND WORKS: MATTEAWAN, N. Y.

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plants.
Estimates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATIVES:
JULIAN SCHOLL & CO., - 126 Liberty 5:.. y
THE BEYXOLDS-LABOB & CO , 41 No. Ttu SI
SCEANTON SUPPLY tUlCB'V CO., - Siirtnlon. Pa-
THOSJf. CAREytBRO^CO^ie."
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EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

Eddy Motors—Slow, Medium or High Speed.

We build all necessary apparatus for the transmission of Electrical
Power through factory or other buildings.

The Eddy Electric Mfg. Co.,

WINDSOR, CONN.
NEW YORK, H. B. Coho & Co., Mail and Express Building.

PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St
BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIRA, S. N. Blake.
ST. LOUIS, Western Electrical Supply Co.

KANSAS CITY, W. T. Osborn.
CINCINNATI, O., Nevada Bldg., John A. Stewart.
CHICAGO, 305 Dearborn St., Wallace & Hine, Managers.

THE K. A. K.
Simple in Construction.

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM.
Practical in Operation.

SEND FOR FULL PARTICULARS.

B~ KROTZ, ALLEN & KELLY, sraH,iu),

DON'T READ
The WESTERN ELECTRICIAN unless you want

to be made fully aware of what is going on in the

electrical field.

Alcatraz Electrical Compound,
Manufactured by

THE CALIFORNIA ASPHALT CO., *£}%&
ABSOLUTELY UNEQUALED FOR

ELECTRICAL AND WIRE INSULATION, Insulating Connections, Dynamos and Motor Bases, Battery and Accumulator
Shelving, Circuit and Switch-Boards.

WATER-PROOFrNC Cut-Out Boxes, coating wires when subjected to acid or alkaline fumes, and when laid undercement, etc.
PAINTING Poles, Brackets, Cross-Arms, Benches, Floors, etc.
COATING CABLES, Lead-Covered Pipes, and all underground work.
rt wA

J:
CAT

,

R*? ELECTRICAL COMPOUND is manufactured of the celebrated brand of Alcatraz Asphalt, and possesses many well-known points of superiority.

AHhf » t " under severe and exacting conditions, and has given perfect satisfaction. It will not Scale, Crack or Burn. Presents a Smooth Surface.

•%«£? ctrZf^C,OUI y.'
Not "ffected by Thermal or Climatic Conditions. Resists the action of the Elements, Acids, Alkalies, Sewer Gases, and possessesgreat strength and elasticity. Being the producers of the raw product, we are enabled to save the middleman's profit, and offer consumers a superior article at avery low Pr,ce.

SAMPLE UPON APPLICATION. C.P. WILLIAMS, *&? 39-41 Cortland, St., New York City.

Westinghouse Electric and Manufacturing Company,
Pittsburg,

MANUFACTURERS OF

Standard Systems for Electric Light and Power Distribution in Cities, Factories, Mills and Mines.

The Tesla Polyphase Alternating System of Electrical Transmission by which
Power, Incandescent and Arc Lighting may be operated from the same circuits.

The Westinghouse Electric Railway System, which is the most Durable, Economical and Efficient on the Market.

NEW YORK, uo Broadway.
BOSTON, Exchange Building.
BUFFALO, N. Y.. No. 8 Erie Co. Bank Bldg.
CHARLOTTE. N. C, 36-38 College St.

CHICAGO, New York Life Building.
PHILADELPHIA, Oirard Building.
PITTSBURG, Westinghouse Building.
ST. LOUIS, American Central Bldg. For Canada address Ahearn & Soper, Ottawa, Ont.
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"Coming Events

Cast their

Shadows Before."

The new "Pioneer" Enclosea

Arc Lamp, Style "B is an event

in the electrical world. Its coming

cast a shadow on cheap com-

petition. It is rich and elegant

in exterior, and carefully con-

structed and tested.

It presents the acme or en-

closed arc lighting.

/<5

The ELECTRIC ARC LIGHT CO.
LOUIS B. MARKS, M.M.E,

CHIEF ELECTRICIAN.

687 & 689 Broadway,

NEW YORK. ISO HOTTB9

it]

1 ,1 M;

-- -^t - ---Jf iiFlMlli

PROTECT YOUR
Telephone, Telegraph and Fire- Alarm Instruments.

Send for our elaborate 1897 Catalogue, mailed free to any address.

AMERICAN ELECTRIC FUSE co.,r
m2,ou s ExpressBld9

i 87-89 Washington St.. Chicago.

DYNAM0=

ELECTRIC

MACHINE

DESIGN

TAUGHT

BY MAIL.

The Mechanical-Electrical Scholarship is a thorough course of instruction
for persons who wish to obtain such technical education as will qualify them
to design electrical machinery and to become Electrical Engineers.

Studies are carried on at home. Specially prepared Instruction and Ques-
tion Papers take the pla.-e of text-books. Instructors direct the student and
assist him in his studies. Mechanical Drawing is successfully taught by a new
method.

For those who wish to study the operation and installation of electric
light, power and railway plants, the Electrical Power and Lighting Scholar-
ship is designed.

We also have courses in Steam Eiiaineerig; Civil Engineering in all its

branches; Book-Keeping and Business Forms and the English Branches.

Mention the subject in which you are interested and send for our Free Cir-
cular which contains full particulars. Address

THE INTERNATIONAL CORRESPONDENCE SCHOOLS,

Box 1002. SCRANTON, PA.
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HARDTMUTH CORED CARBONS for Direct and Alternating Current

AFRO L.AIVIRS r
L

HABIRSHAW AND G. E. CO.'S

WIRES AND CABLES.

AMERICAN CARBON CO.'S Plain and Coated

GENERAL WESTERN AGENTS

HABIRSHAW AND O. E. CO.'S
WIRES AND CABLES.

CARBONS FOR SERIES ARC LIGHTING.

Chicago Edison
DEALERS IN ELECTRIC LIGHTING SUPPLIES,

139 Adams Street, CHICAGO.

UPTON HIGH-TENSION or

SERIES ARC LAMP
Will burn on 45 to 50 volts to consume either 6.7 or 9.8

amperes "without readjustment.

Are'made for either indoor or outdoor service.

Each lamp is provided with a switch and automatic cut-

out, and is thoroughly insulated.

We manufacture the simplest long-burning lamp for low-.
potential circuits on the market.

Also lamps for all circuits.

Standard Thermometer & Electric Co.,

PEABODY, MASS.
{Branch Offices: Write for Catalogue E 31.
Electric Appliance Co., 242 Madison Street, Chicago, 111.

F. L. Haviland, 253 Broadway, New York.
Standard Thermometer & Electric Co., John Hancock Building, Boston, Mass.

We manufac-
ture a high
grade Knife
Switch for
ewitohb oard
work. We call

ittheBSwItcb.

We have in stock in our Chicago Store

WAITING FOR
YOUR ORDERS

•Sockets, Switches, Cut-Outs,

;
Tubes and Insulators,

! Shawmut Fuse Wire and
Knife Switches,

I Bells, Annunciators,

I Batteries, Push Buttons,

I Fan Motors, Electric Supplies
|

I of all Kinds. I

A quick break switch, made In sizes from 50
amperes capacity to 800 amperes. They
will be listed in oar new catalog.
We manufacture arc and iDcandescont
namos and direct currentmotorB. Also arc
lamps.

7y
7
Western Electric Company.

Chicago. New York.

THE

Storey
Motors.

Iron-clad. Completely Closed
In. Dust and Moisture
Proof. No External Mag-
netism.

Specially Adapted for Direct m
Connection to Machinery. *

Special Direct Current Motors for All Classes of Work.

THE STOREY MOTOR & TOOL CO.,

«!PHS? 2 1 2-226 Carter St., Philadelphia, Pa.

CHICAGO OFFICE: Metropolitan Elec. Co., 186-188 Fifth Ave.
NEW YOiiK OFFICE: 136 Liberty Street.

BRANCH FACTORY ; Hamilton. Canada

ELECTRIC HEATERS *
a,labl

m7niiv!um expense.

Portable Heater for residences and offices, size 23 inches long, 11 V, inches
high, 5 Inches wide. Weight 30 pounds.

Highest Efficiency, Simplicity, Durability, Production Guaranteed.
Our Street Car Heaters lead all competitors.

Send for new illustrated circular.
Heating colls renewed like incandescent lamps. Constructed for any voltage. Work on director alternating current. Consumes 6. 8 amperes on no volt current, I. 5 on 500 volt current.

THE GLOBE ELECTRIC HEATING CO.,
147 North 12th

Street, Philadelphia. Pa.

END IOI

TRIPLE BRAID, STRANDED and SOLID

WEATHER-PROOF WIRE!
\a/f ARE OVERSTOCKED

METROPOLITAN ELECTRIC COMPANY, CHICAGO
DEALERS IN ELECTRICAL MERCHANDISE OF ALL KINDS.
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A USEFUL INSTRUMENT!
W. ¥\m Wa

STATIC GROUND DETECTOR.
CONSUMES NO ENERGY.

Canbe LEFT ™ CIRCUIT CONTINUOUSLY.
ABSOLUTELY RELIABLE.

DESIGNED FOR ANY E. M. F. FROM 500
TO 10,000 VOLTS.

WRITE F"OR CIRCULAR.

STANLEY ELECTRIC MANUFACTORY COMPANY,
IS/1

THE S. K. C. SYSTEM.
A COMPLETE SYSTEM FOR

Long Distance Transmission,
General Station Distribution,

ill and Factory Equipment
Generators will be wound and guaranteed for an E. M. F. as high as

10,000 VOLTS.
CORRESPONDENCE SOLICITED.

STANLEY ELECTRIC MANUFACTURE COMPANY,
Pittsfield, IVI;

THE ROYAL ELECTRIC CO., Montreal, Canada, are

sole licensees for the manufacture and sale of the S. K. C.

System in Canada. ... . . , - "

.

.., \J.

BRANCHES OFFICES:
;ago, 305 Dearborn St.
Boston, Equitable Building.New Yorlc, 39 Cortlandt St.

San Francisco, NOG Marke St.
4K.r%&&rmon, S. G.
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TRADE MARK t

' <£i)lonttr Accumulator''
REGISTERED SEPTEMBER 11, 1894.

The Largest and Most Modern Isolated Plant in the World, in the new

ASTOR MOTEL,
34th St. and 5th Ave., New York City

Will include a Storage Battery of CHLORIDE ACCUMULATORS of 4,000

ampere hours' capacity.

THE ELECTRIC STORAGE BATTERY CO,,K PHILADELPHIA, PA.
BRANCH OFFICES:

|
CHLORIDE ACCUMULATORS FOR CENTRAL STATIONS, TROLLEY REG-

66 Broadway. New York. 1543 Marquette Bldg., Chicago, III. ULATION. ISOLATED LIGHTING AND POWER PLANTS, ETC.
215 N. Calvert St.. Baltimore. Md. 222 Market St.. San Francisco. Cal. I

92 State St.. Boston. Mass. CATALOGUES.

IF

you are anxious to

secure the latest

electrical books, YOU
should write to the

ElectricianPublishing

Co., Chicago. You CAN'T
procure too many

reliable, "readable

books to READ.
CLASSIFIED INDEX OF ADVERTISEMENTS.

Accumulators.
Electric Storage Battery Co.

Annunciators.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Electric Appliance Co.
Partrick & Carter Co.

Arc Lamps.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Diehl Mfg Co.
Electric Arc Light Co.
Ft. Wayne Elec. Corporation.
Manhattan Gen'l Cons. Co.
Perkins Elec. Switch Mfg. Co.
Puritan Electric Co.
Standard Therm. & Elec. Co.
Westinghouse El. & Mfg. Co.

Arc Light Cord.
Samson Cordage Wks.

Assayers.
Nat'l. Ore & Reduction Co.

Batteries and Jars.
Andrae, J. & Sons Co.
Butler Hard Rubber Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Electric Appliance Co.
Electric Storage Battery Co.
Genor & Colburn.
Leclanche Battery Co., The.
Metropolitan Electric Co.
Midland Electric Co.
Ohio Electric Works.
Peru Elec. Mfg. Co.
Western Electrio Co.

Belts.
Commercial El Supply Co.
Electric Appliance Co.
Huebel & Manger.
Ohio Electric Works.
Partrick & Carter Co.
Western Electric Co.

Belting.
Jewell Belting Co.
Main Belting Co.
Shultz Belting Co.

Koilers.
Clonbrock Steam Boiler Co.
Racine Hardware Co.
Weston Engine Co.

Books, Electrical.
Electrician Publishing Co.

Bronze.
Besly & Co., Chas. H.
Phosphor BronzeSm.Co. ,Ltd.

Brashes.
Commercial El. Supply Co.
Holmes Fibre-Graphite Co.
McKeague, J. B.
Partridge Carbon Co.
Wirt, Chas.

Burglar Alarms.
Commercial El. Supply Co.
Electric Appliance Co.
Huebel & Manger.
Partrick & Carter Co.
Western Electric Co.

Cables (See Insulated Wires.)
Cables, Electric (See Insu-
lated Wires), Copper,
Sheet and Bar.
American Elec. Works.
Brixey, W. R.
Commercial El. Supply Co.
Eastern Electric CaDle Co.
Metropolitan Electric Co.
Moore, Alfred F. .

New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C Co.
Washburn & Moen Mfg. Co.
Western Electric Co.

Carbons,Points& Plates.
Chicago Edison Co.
Chicago General Fixture Co.
Commercial El. Supply Co.
Electric Appliance Co.
General Electric Co,
Partridge Carbon Co.
Relslnger, Hugo.
Standard Paint Co.
Western Electrio Co.

Cars.
Brill Co., J. G.

Coloring for Inc. Lamps.
Webster Chemical Co.

Compound.
California Asphalt Co.
Commercial El. Supply Co.
Electric Appliance Co.

Johns Mfg. Co., H. W.
McLennan & Co., K.
Okonite Co.
Standard Paint Co.

Conduits.
Armorite Interior Cond Co.
Commercial El. Supply Co.
Electric Appliance Co.
Interior Conduit & Ins. Co.

Construction & Repairs.
Andrae, J. & Sons Co.
Chicago Edison Co.
Electrical Exchange, The.
Ft. Wayne Elec. Corporation.
Gregory Co., Chas. E.
Hodge, Walsh & Loring,

Contractors and Electric
Light Plants.
Ahlm-Edwards El. Co.
Andrae, J. & Sons Co.
Arnold, B. J.
Arnold El. Pr. Station Co.
Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
Card Electric Co.
Clymer & Heilman.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hodge, Walsh & Loring.
Jenney Elec. Motor Co.
Northern Electl. Mfg. Co.
Patitz, A. M.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westinghouse Elec & Mfg Co.
Western Electric Co.

Copper.
Besly & Co., Chas. H.
Mansfield Temp. Copper Co.
McDermid Mfg. Co.

Copper Wires.
American Electrical Works.
Besly & Co., Chas H.
Brixey, W. R.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
General Electric Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co. _

Simples Electrical Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.
Western Electric Co.

Cordage.
Samson Cordage Wks.

Crookes' Tabes.
Commercial El. Supply Co.
Edison Dec. & M. L. Dept.
Perkins Elec. Switch Mfg.Co.

Cross-Anns, Pins and
Brackets.
Brady, T. H.
Commercial El. Supply Co.
Electric Appliance Co.
Farr Tel. & Const. Supply Co.

Cat-Onts and Switches.
Automatic Clr. Breaker Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Eddy Elec. Mfg. Co.
Electric Appliance Co.
Farr Tel. & Const. Supply Co.
Ft. Wayne Elec. Corporation.
General Elec. Co.
Gilmore El. & Mfg. Co.
Hart & Hegeman Mfg. Co.
Hill, W. S. Elec. Co.
Imperial Porcelain Works.
Morrison Southern El. Co.
Pacific Electric Co.
Peru Elec. Mfg. Co.
Perkins Eleo.Switch Mfg. Co.
Reynolds, S. K.
Westinghouse El. & Mfg. Co.

Dynamos.
Ahlm-Edwards El. Co.
American Engine Co.
Brush Electric Co.
Card Electric Co.
Clymer & Heilman.
Colburn El. Mfg. Co.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.

Ft. Wayne Elec. Corporation.
General Electric Co.
Ginsburg. R. L. & Sons.
Gregory Co.. Chas. E.
Hine&Co., L. A.
Jenney Elec. Motor Co.
Northern Electl. Mfg. Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westinghouse El. & Mfg. Co.

Economizers. Fnel.
Fuel Economizer Co.

Electric Heaters.
American El. Heating Corp.
Detroit Elec. Heating Co.
Globe Elec. Heating Co.
Johns. H. W., Mfg. Co.

Electric Meters.
American El. Meter Co.

Electric Railways.
Brush Electric Co.
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg. Co.

Electrical and Mechani-
cal Engineers.
Arnold, B. J.

Bain, Foree.
Bryan & Humphrey.
Eddy Elec. Mfg. Co.
McRae, A. L.
Patitz, A. M.
Pratt. Cbas. A.

Electrical Instruments.
Automatic Clr. Breaker Co
Chicago Edison Co.
Clymer & Heilman.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Electric Appliance Co.
Gilmore El. & Mfg Co.
Keystone El. Instrument Co
McKeague, J. B.
Queen & Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical Specialties.
American Elec. Fuse Co.
American El. Heating Corp.
Andrae, J. & Sons Co.
Automatic Clr. Breaker Co
Clymer & Heilman.
Commercial El. Supply Co.
Faries Mfg. Co.
Genor & Colburn.
Imperial Porcelain Works.
Lever, C. H. Mfg. Co.
Metropolitan Electric Co.
Pacific Electric Co
Partrick & Carter Co.
Peru Elec. Mfg Co.
White Co., The O. C.

Electrical Woodwork.
Lever, C. H. Mfg. Co.

Electro-Plating Hach'y.
Besly & Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.
Jenney Elec. Motor Co.

Electrotypers.
Chic. Electro & Stereo. Co.

Engines, <-as
Otto Gas Engine Wks.
Van Duzen Gas & Gso.En.Co.

Engines, Steam.
American Engine Co.
Ball Engine Co.
Philadelphia Eng. Works.
Racine Hardware Co- . B
Weston Engine Co.

Fan Outfits.
Commercial El. Supply Co.
Interior Conduit & Ins. Co.
Westinghouse El. & Mfg. Co.

Fibre.
Butler Hard Rubber Co.
Delaware Hard Fibre Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co., G. & H.

Fire Alarms.
Western Electric Co.

Fixtures, El. & Comtfn.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.

Fnse Wire.
Brixey, W. R
Chicago Fuse Wire & Mfg.Co.
Commercial El. Supply Co.
Electrle Appliance Co.
General Electric Co.

baskets.
Jonns, H. W., Mfg Co.
Peerless Rubber Mfg. Co.

Gas Lighting, Electric.
Bogart, A. L.

Besly'& Co.. Chas. H.

General Elec. Supplies
Andrae, J. & Sods Co.
Besly & Co.. Chas. H.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Electric Appliance Co.
Farr Tel. & Const. Supply Co.
General Electric Co-
Genor & Colburn.
Gilmore El. & Mfg. Co.
Hill, W. S Elec. Co.
Hodge. Walsh «fc Loring.
Huebel & Manger.
Interior Conduit & Ins. Co.
International Elec. Co.
Johns, H. W., Mfg. Co.
Metropniitan Electric Co
Midland Electric Co.
Minneapolis El. A Cons. Co.
Morrison Southern El. Co.
Ohio Electric Works.
Pacific Electric Co.
Partrick & Carter Co.
Peru Elec. Mfg. Co.
Sioux City Brass Works.
Westinghouse El. & Mfg. Co.

Globes and Electrical
Glassware.
Chicago Gen'l Fixture Co-
Commercial El. Supply Co.
Hemingray Glass Co

Gov'nors, Water Wheel.
LombardWaterWheelGv.Co.

Graphite Specialties.
Besly & Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hard Rubber Goods.
Butler Hard Rubber Co.

Induction Coils.
International Elec. Co.
Queen & Co.

Insulators and Insulat-
ing Materials.
Andrae, J & Sons Co.
Brixey, W. R.
California Asphalt Co.
Chicago Edison Co.
Commercial El. Supply Co.
Delaware Hard B ibre Co.
Electric Appliance Co.
Empire China Works.
Farr Tel. & Const. Supply Co.
Gilmore El. & Mfg. Co.
Hart & Hegeman Mfg. Co.
Hemingray Glass Co.
Hodge, Walsh & Loring.
Interior Conduit & Ins. Co.
Johns Mfg. Co.,H. W.
Kartavert Mfg. Co.
McKeague, J. B.
Mica Insulator Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated Wires and
Cables—Magnet Wires.
American Electrical Works.
Brixey, W. R.
Chicago Edison Co.
Commercial El. Supply Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Fair Tel. & Const. Supply Co.
General Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.

Lamps. Alternating.
Puritan Electric Co.

Lamp Shades.
Pacific Electric Co.

Lamps, Incandescent.
Buckeye Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Edison Dec. <ft M. Lamp Dept.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co..
Manhattan Inc. Lamp Co.
Metropolitan Electric Co.
Ohio Electric Works.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Westinghouse El. & Mfg. Co.

Lightning Arresters.
Electric Appliance Co.
General Electric Co.
Westinghouse El. & Mfg. Co.

Magnet Wire.
(See Insulated Wires.)

Mechanical Machinery.
Besly & Co., Cbas. H.
Garvin Machine Co.. The.
Robertson & Sons. J. L.
S tilwell-Bierce Smith-Vaile.

Mica,
Commercial El. Supply Co.
Johns Mfg. Co., H. W.
Munsell & Co., Eugene.
Rich, Jas. W.

Mining Apparatus, Elec,
General Electric Co.
Westinghouse El. & Mfg. Co.

Motors.
Ahlm-Edwards Elec. Co.
American Engine Co.
Brush Electric Co.
Card Electric Co.
Colburn El. Mfg. Co.
Commercial El Supply Co.
DallettA Co,Thos. H.
Diehl Mrg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Gregory Co., Chas. E.
Hine&Co., L. A.
Interior Conduit & Ins. Co.
Jenney Elec. Motor Co.
Metropolitan Electric Co.
Northern Electl. Mfg. Co.
Ohio Electric Works.
Sioux City Brass Works.
Stanley Elec. Mfg. Co.
Storey Motor & Tool Co.
Triumph Electric Co.
Westinghouse El. & Mfg. Co.

Oil Filters.
Metropolitan Electric Co.

Packing.
Besly & Co. Chas. H.
Garlock Packing Co.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
California Asphalt Co.
Commercial El. Supply Co.
Johns, H. W. Mfg. Co.
Standard Paint Co.

Phosphor Bronze.
Phosphor Bronze Sm. Co.Ltd.

Platinum.
Baker & Co.

Poles.
Brown, DeWItt, Cedar Co.
Hart, C. S.
Lindsley Bros.
Northern Supply Co.
Tagatz, H. A.

Porcelain.
Commercial EL Supply Co.
Empire China Works.
General Electric Co.
Imperial Porcelain Works.
McKeague, J. B.
Peru Elec. Mfg. Ca

Publishers, Electrical.
Electrician Publishing Co.

Pulleys.
Rockwood Mfg. Co., The.

Push Buttons.
Commercial El. Supply Co.
Electric Appliance Co.
Partrick & Carter Co.

Reels. Wire.
Minneapolis El. & Cons. Co.

Rheostats.
General Electric Co.
Iron Clad Rheostat Co.
Leonard, Ward, Elec. Co.
Westinghouse El. & Mfg. Co.

Re-Winding.
Chicago Edison Co.
Jlectrleal EschaDge, The
Gregory Co., Chas. E.
Hodge, Walsh & LoriDg.

Sal Ammoniac.
Klipsteln & Co., A.

Second-Hand Machin'y.
Electrical Exchange. Tne.
Gregory Co., Chas. E.

Speaking Tubes.
Electric Appliance Co.
Partrick & Carter Co.

Speed Indicators.
Besly & Co., Chas. H.

£ KeystODe EI. Instrument Co.
"Queen & Co.
—Weston Electrical Inst. Co.
'Whitney Elec. Inst. Co. -

Steam Gauges.
Robertson & Sons, J. L.

Steam Heating.
Webster & Co.. Warren.

Steel Pipe.
c National Tube Works Co.
Storage Batteries.
Electric Storage Battery Co

Supporters, Inc. Lamp.
Faries Mfg. Co.
White Co., The O. C.

Tapes, Insulating.
American Electrical Woms.
Brixey, W. R.
Commercial El. Supply Co
Electric Appliance Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Insulated Wire Co
Okonite Co., The.
Simplex Electrical Co.
Standard Paint Co.
Washburn A Moen Mfg. Co.

Telegraph Apparatus.
Electric Appliance Co.
Western Electric Co.

Telephones. Telephone
Material and Switch-
boards.
American El. Telephone Co
Andrae, J <t Sons Co.
Commercial El. Supply Co
DeVeau& Co.
Farr Tel. & Const. Supply Cu.
International Elec. Co.
Kusel, D. A. Tel. Mfg Co.
Metropolitan Electric Co.
Mianus Electric Co.
Orne Elec. Cons. Co.
Standard Tel. & El. Co.
Viaduct Mfg. Co.
Western Electric Co.
Western Tel. Cons. Co.

Transformers.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse El. & Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
Brill Co , J. G.
General Electric Co.
Westinghouse El. & Mfg. Co

Turbine Wheels.
Dayton Globe Iron Works Co.
Leffel & Co., Jas.
Smith Co.. S. Morgan.
Stilwell-Bierce Smith-Vaile.

Universities.
Int. Corr. Schools.

Water Wheels.
Dayton Globe Iron Works Co
Leffel & Co., Jas.
Smith Co.. S Morgan.
Stilwell-Bierce Smith-Vaile.

Wire, Bare.
Besly & Co., Chas. H.
Brixey, W. R.
Commercial El. Supply Co.
Electric Appliance Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co
Standard Underground C Co
Washburn & Moen Mfg. Co.

Wire Joints.
American Elec. Fuse Co.

X Ray Outfits.
Commercial El. Supply Co.
Edison Dec. & M. Lamp Dept.
Queen & Co.

roi- Alphabotloal Index o-f Advertisomenta »»*> P»aee in.
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Diehl BalanceWheel Motors.
THE ONLY
MOTOR
That can be directly
coupled to the shafts of
sewing machines.
MOTORS are entirely

SELF-CONTAINED and
replace the ordinary bal-
ance wheels.
THE RHEOSTAT is so

arranged beneath the ta-
ble that the machine can
be started and stopped
or the speed regulated
simply by foot pres-
sure upon the treadle.

IN THIS
MANNER
The highest economy is

attained, because all ob-
jects intervening be-
tween the source and
subject of power are dis-

pensed with and the
electric current is only
used when the machine
is running.

Write for

catalogue.

DIEHLMANUFACTURING CO.,
SHOWROOMS: 561-563 BROADWAY, NEW YORK CITY; 128-132 ESSEX STREET, BOSTON.

M^N5FIELD,DhmlJ.5./l,

Now, boys, you've had a good rest-
get ready for next month—
new tune—same old words:—

'Low prices—big stock-
Quick shipment to you.
Some quote 'bed-rock' ( ?)We always do!"

Anchor or Toggle Bolt.

Electrical and Small Woodwork a Specialty.
Send for catalogue.

C. H. LEVER MFG. CO., CHICAGO.

"H. W. J." Electric Car Heater.
(PATENTED,*

Simplicity—Effectiveness— Durability—Economy.
No coils to short-circuit or break, no oxidation, perfect air

circulation, easily controlled and regulated by patented knife

switch. Adjustable to three different degrees of heat. Prices,

etc., on application. • • »

H. W. JOHNS MANUFACTURING CO.,
840™ nr^hS&o.h*

New York. Philadelphia. Boston.

Electric Motors and Generators,
MANUFACTURED BY

THOS. H. DALLETT * CO.,
York St. and Sedgley Ave.,

PHILADELPHIA, PA.

•••••••••••

Portable Electric Drills,

Starting Boxes and
Controllers,

Automatic Switches

Flexible Insulated Couplings.
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I ^E>i^:r> YOUR :!ij

(REPAIR WORKl
TO THE

CHAS. E. GREGORY CO., II

47-49 S. JEFFERSON ST., CHICAGO, ijj:

If you want the VERY BEST work at the lowest price. We use only the best !!••

material. All work guaranteed. Prompt delivery. ::::

•••

Armatures, Commutators, Coils, Transformers. |
WE ARE THE L.EADEVG REPAIR HOUSE UV THE WEST.

WESTERN El EPTQIPIAM Contains more news for the bus?

II CO I LllN LLlU I nlUlflll reader than can be found in any

other journal devoted to electricity. Although large claims of superiority have been made

by our contemporaries, it has been fill 11 fl ^at ^e Western Electrician is far

above the other papers in the matter UU IVU °f news, as is evidenced by the follow-

ing testimonial: "Although I have taken every electrical journal, there is none I like so well as

the Western Electrician." This is the reason the Western Elec-

trician has so large a circulation, even if it was not found at the NORTH POLE.

"ELECTRIC LIGHTING,"
A PRACTICAL EXPOSITION OF THE ART FOR THE USE OF

Engineers, Students and Others Interested in the Installation or
Operation of Electrical Plants.

BY FRANCIS B. CROCKER,
Professor of Electrical Engineering, Columbia University, New York.

Price 33, Prepaid. - Practical and Up-to-Date.
Just the Book you want. 450 Pages, over 150 Illustrations. Read the

TABLE OF CONTENTS:
Chapter I, Introduction; Chapter II, History of Electric Lighting; Chapter III, General Units and Measures; Chapter IV, Classification

and Selection of Electric Lighting System; Chapter V, The Location and General Arrangement of Electric Lighting Plants; Chapter VI, Build-
ings for Electric Lighting Plants; Chapter VII, Possible Sources of Electrical Energy; Chapter VIII, The Steam Engine, History and General
Principles; Chapter IX, Steam Boilers for Electric Lighting; Chapter X, Steam Engines for Electric Lighting, General Construction; Chapter
XI, Typical Forms of Steam Engine for Electric Lighting; Chapter XII, Steam Engines for Electric Lighting, Selection, Installation and
Management; Chapter XIII, Gas, Oil and Hot Air Engines; Chapter XIV, Water Wheels and Windmills; Chapter XV, Mechanical Connec-
tions between Engines and Dynamos, Direct Coupling, Belting and Shafting; Chapter XVI, Toothed, Friction and Other Gearing; Chapter
XVII, Principles, Construction and Management; Chapter XXI, Applications of Accumulators in Electric Lighting; Chapter XXI i'. Switch-
boards, Including Switches, Fuses and Circuit-Breakers; Chapter XXIII, Electrical Measuring Instruments; Chapter XXIV, Lightning Arresters.

Every Engineer and Electrician who desires to thoronghly master the Art of Electric Lighting should have a copy of
this book. Sent promptly.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Building,

CHI'
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Eugene F. Phillips, Prest. F. X. Phillips, Treas. "W. H. Sawyer, Secy.

AMERICAN ELECTRICAL WORKS,
PEOTIDESCE, R. I.

BARE AND INSULATED ELECTRIC WIRE
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Store, P. C. Ackerman, 10 Cortlaudt St.
Chicago Store, F. E. Donohoe, 241 Madison St.
Montreal Branch, Eugene F. Phillips' Electrical "Works,

GOVERNS.
Watekville & Fairfield Railway & Light Co., )

Waterville, Me., Jan. 18, 1896. f
Lombard Water-Wheel Governor Co., Boston, Mass.

Gentlemen:—In regard to your Type G governor, which is regulating for us
our two Hercules Wheels, which give power to operate our Light Plant, Street
R. R. and Power Generator, we are frank to admit that the machine does its work
admirably. We have no hesitancy in recommending it to those in want of a
governor. (Signed)

I. C. Libby, President Waterville & Fairfield R. R. & L. Co.

LOMBARD WATER-WHEEL GOVERNOR CO.,
61 Hampshire St., BOSTON. MASS.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Patented.

MDOUBLE GROOVE PONY INSULATOR
HIGH INSULATION.

The most perfect Glass Insulator made is the
Teat Insulator.

"The Teats on the lower rim of the petticoat

attract the water on the outer and inner surfaces

of the Insulator into drops. The water drops
from these points onto the cross arm, thereby
preventing the moisture from creeping to

the pin."

HEMINGRAY GLASS CO., ^T^
FACTORIES, MUNCIE, IND.

WATER WHEEL GOVERNOR THEIUULTHIUS CO.,

lirec
ins Inc.

Apparatus for

fc Current and Alte
ndesoen-t Lighting

nat-
>nd

"THE NEW FAMILY

CIRCLE LAMP.
>*

; lamp for the family circle, or where several pe
desire to read or study by the same light. It lis

T^HISisthe
'*- sons desire \o read or study by the same light. It has
many advantages over the ordinary light for this purpose.
The incandescent lamp is fastened in the top of the shade, so

that the full power of reflection is obtained.
The shade is enameled green outside, with a white Interior,

and is mounted on a silver cupid with a gilt base.

Any incandescent lamp can be used with this shade.

Manufactured by the

PACIFIC ELECTRIC CO.,
LA CROSSE, WIS.

"Write for catalogues of our Shade Lamps.
Agents ^ASa r»*e«d.

M. UNDERWOOD & CO.,
Agents for Chicago and Cook County,

S04 Dearborn

Preserve Your Copies

~—« Western Electrician,
BINDERS $1.00 EACH.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Building, .... CHICAGO

EVERYTHING IN WIRE.
BARE AND INSULATED.

ALSO MANUFACTURERS OF THE "CHICAGO" RAIL BOND.

WASHBURN * MOEN MFC. CO.,
VkfORCESTER, MASS.

BRANCH OFFICES AND WAREHOUSES: New York. Chicago. San Francisco, Houston, Philadelphia.

Pittsburg, Scranton.

McKEESPORT, F»A.

The largest makers of all sizes and kinds of Special
Wrought Mild Steel and best Wrought Iron Tubular Goods
in the world, control the manufacture of Wrought Tubular
Coods made of a high class of mild steel from the ore to
the finished product, and unqualifiedly recommend Na-
tional Steel Pipe for all uses as better than any iron pipe
made.

AMERICAN-BALL

ENGINES.

Multipolar Dynamos and Motors.

AMERICAN ENGINE CO.,

Bound Brook, N. J.

An Efficient Device
FOR MEASURING

AND REELING WIRE

MINNEAPOLIS

ELECTRIC &
CONS. CO.,

13S. Fourth St.

Minneapolis,
Minn.

Send
for
circulars.

WE SHALL ISSUE ON JAN. 1st,

A NEW 1897,

Ml
CATALOGUI

THIS CATALOGUE WILL CONTAIN PRICES AND ILLUS-
TRATIONS OF A COMPLETE LINE OFWITCHE

II will Show Four Separate Lines, viz.: STANDARD. SINGLE BREAK,
QUICK BREAK, and our new

ALL COPPER SWITCHES.
141 FRANKLIN STREET,
BOSTON, MASS.

MACHADO & ROLLER,
203 Broadway, New York.

CENTRAL ELECTRIC CO.,
175 Adams Street, Chicago, III.

ABNER-DOBLE CO.,
San Francisco. Cal.

SEND FOR CATALOCUE TO BE MAILED
IN JANUARY.

NEW ALL COPPER SWITCH.

W. S. HILL ELECTRIC COMPANY,

NEW BEDFORD, MASS.

Manufacturers of Switches and Switchboards.

WEATHERPROOF WIRE
AGENCIES:—

Western Electric Co,, Hew York.

Electric Appliance Co., Chicago,

Pettingell Andrews Co., Boston.

Electrical Engineering Co,, Minneapolis,

St, Lonis Electrical Supply Co,, St. Louis.

The Bradford Belting Co., Cincinnati.

Phillips Insulated Wire Co,
Office and Factory: PAWTUCKET, R. I.
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FOR SALE.
Electric Lighting Plant

In a good Illinois town of about
3,000 people. Enquire

A. M. SEARLES,
1202 FISHER BLDG.

CHICAGO.

FOR SALE.
$3,000 will buy two-tulrds stock issued in

telephone company doing prosperous business in

live western town. Address "Telephone, 1 *

care "Western Electrician, Suite 510 Mar-
quette Building, Chicago.

FOR SALE CHEAP.
Four Electrical Generators in First-

class Condition.
Constant potential, 150 K. W., Type A 23-1

Volts, 600; amperes, 300. Detroit Electrical
Works' Standard. Apply to

R. L. GINSBURG & SONS,
DETROIT, - - MICH.

FOR SALE.
One l,0f>0 light incandescent dynamo and one

100 light incandescent, Both direct current, com-

pound wound.

I A. HINE & CO.,
234 E. Lake Street,

CHICACO.

FOR SALE.
Two 3 h. p. Motors; three 4 h. p. Motors; two

5 h. p Motors; eight 50 light Dynamos; two 135
tigbt Dynamos; one 450 light Dvnamo; one 45
k. w. Alternator; two 50 k. w. Alternators; one
60 k. w. Alternator; one 75 k. w. Alternator.
V. J. MAYO, 100 N Clinton St., Chicago.

FOR SALE.
A constant potential, compound wound, multi-

polar, six-pole generator, 160 k. w, 500 volt, with
field rheostat, sliding base tightener and pulley.
This machine was on exhibition at the Atlanta
Exposition, in 1895J where it was used—but has
not been used since—is practically as good as new
and will be sold at a bargain. It is one of our own
make. Please address Jenney Electric
Motor Company, Indianapolis, Ind.

WANTED.
A position to take charge of an electric light

plant. Good, all round man. Understand
water-works pumps: Am a married man and
will do good work for reasonable wages. Ad-
dress "ELECTRICIAN," 509 27th Street, Mil-
waukee, "Wis.

WANTED.
Position as superintendent or chief engineer

of power plant, where a thoroughly competent
hustler will be appreciated. Refer to the many
plants I have built. Highest city references.
Age, 33. Desire to locate permanently. Address
"Chief Engineer," care Western Elec-
trician, Suite 510 Marquette Building, Chicago.

WANTED.
ARMATURES TO REWIND.
Winders direct from T.-H. and "Westinghouse
shops. Work guaranteed. Ten years' experience.
Light plants Installed complete. Send for prices.

HODGE, WALSH & LORINC,
53i Delaware, Kansas City, mo,

"AN OPPORTUNITY."
Street Railway and Electric Light Franchise

Combined, to Dispose of.

Instructions have been given to the under-
signed by the City Council of the City of Cedar
Falls, Iowa, to say to persons that want to invest
in Street Railway and Electric Plantcombined, that
Cedar Falls has a Franchise to dispose of.

PETER MELENDY, Mayor.

STUDENTS
Will find that the Western
Electrician can help them
wonderfully in the study of

electricity. Subscribe now.
$3.00 per year, in advance

Electrician Publishing Co.,

Suite 510 Marquette Bldg., CHICAGO

ELECTRICAL

EXCHANGE,
166-174 S. CLINTON ST.,

CHICACO.

long-Distance Tel. 744 Express.

WRITE FOR PRICES.

COLQR^IMPS
tC£HT£ACH

y*£BST£R CHEM/CAL CO.
uiin*imtumjivim.,nn

Arnold Electric PowerStation Co.,
Suite 1 540 Marquette Bldg., Chicago.

Engineers and Contractors for

Electric Power Stations.

Sole owners of patents controlling the "ARNOLD
SYSTEM" of power station construction.

Reduction in first cost, economy and greater
reliability in operation. Write for information.

Stilwell's Patentsim Water Purifier.

Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

Tie Stilwell-Bierce & Smitl-Me Co.,

DAYTON, OHIO.
Risdon Iron & locomotive Works, San Francisco, Cal., Pacific Coast Agent.

ELECTROTYPES
CHICAGO ELECTRO. & STEREO. CO.,

196 and 198 S. Clark St., Chicago.

Incandescent Lamp Supporters, p#
5

Instant placement and fixture of lamp in any
desired position, with no attention to fastenings.
Adapted to every requirement from library to

workshop. Send for catalogue C.

THE 0. C. WHITE CO., WORCESTER, MASS.

Agents Wanted.

A few good live agents

to take subscriptions for

the WESTERN ELEC-
TRICIAN and handle our

hook pnhlications. Liberal

commissions paid.

Address, stating expe-

rience and references,

Electrician Publishing Co.,

5 I O MARQUETTE BLDC,

CHICACO.

Playing Cards.

You can obtain a pack of best quality

playing cards by sending fifteen cents in

postage to P. S. Eustis, Gen'l Pass. Agent,

C, B. & Q. R. R., Chicago/Ill.

NORTHERN SURRL-Y CO.,
CEDAR POLES and RAILWAY TIES.

Office: Old Colony Bldg., CHICAGO, ILL. Yards: Peshtigo, Wis., Fisher & Nathan, Mich.

Write for

Prices on LIVE CEDAR POLESe?
Map of the United States.
A large handsome Map of the United

States, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S. Eostis, Gen'l Pass. Agent, C, B.

&Q. R. R., Chicago, 111.

INTERNATIONAL ELECTRIC CO,
76 Beekman Street,

Bfew York.
Ruhmkorff

Induction Coils,

Telephone Coils, Experi-

mental Work, Small Ma-
chinery, Binding Posts.

CEDAR
LlNDSLE

MEN0MIN

WHOLESALE

y Bros.,
EE, MICH.,

PRODUCERS. POLES

BE? CEDAR POSTS. POLES AND PILING
Write H. A. TAGATZ, Beaver, Wisconsin.

WHOLESALE PRODUCER OF ALL KINDS OF CEDAR PRODUCTS.

MENOMINEE, MICH., for prices on WHITE CEDAR POLES.

B E L I. S WE UNDERSELL ALL!

PUSH BUTTONS.
Exclusive Features-

Send for New Catalogue.

Huebel & Manger,
MANUFACTURERS,

Style F. 290 Graham St., Brooklyn, N. Y.

PARTRICK^SK ;

CARTER CO mipELPiiiA

geneEaT annunciators
ELECTRIC BURGLAR S.EIRE ALARMS
SUPPLIES SIGNAL GONGS-BELLS etc.

Bicycle Electric Lights 83.0ft
Necktie Electric Lights 1.50
Edison Electric Motors 1.0ft

Battery Fan Motors 6.0ft

88 Medical Batteries 3.95
Induction Coils 1.75-

Electric Bells finest, .26-

Dry Batteries Best, .25

Discountto Dealers.

^happened. Catalogue free.

OHIO ELECTRIC WORKS, Cleveland, Ohio.

B1iE sure to send

your book orders

to us if you wish

to save <£*£«£

Time
AND

Money.
We have all the latest elec-

trical books and can fill your

orders promptly.

*************

Electrician Publishing Co.,

SUITE 510,

Marquette Bldg., - CHICAGO.
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Victor Turbine Water Wheel.
Cylinder or Register Gate— Close Regulation and High Efficiency

at Full and Partial Gate.
The attention of ELECTRIC COMPANIES is called to this CELEBRATEn WATERWHEEL as particularly adapted to their use, on account of its remarkably steady motion,

high speed and great efficiency and large capacity for its diameter, being double
the power of most wheels of the same diameter. It is used by a number of the leading electric com-
panies with great satisfaction. In the economical use ot water it is without an equal, prodrcing the
highest per cent oi useful effect guaranteed.

SEND FOR CATALOGUE AND PARTICULARS.
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 38 feet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts,
and where the situation admits of their use we recommend them.

THE STILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works, San Francisco, Cal., Pacific Coast Agents.

rvi.

CD

CQ

Durable reduced.

CO

ac

Manufactured by The Butler Hard Rubber Co. 33 Mercer St., N. Y.

Moonlight Schedule

FOR 1897
IS NOW READY.

'rice IO cents.
' ELECTRICIAN PUBLISHING CO., 5IO Marquette BIdg., Chicago.

Jiay

mtm

The Standard Open Circuit Batteries

of the World.

SEND FOR CIRCULAR AND PRICES.

THE LECLANCHE BATTERY CO.,

111 to 117 East 131st St.. N. Y.

FUSE WIREp^U
AND LINKS Y «»•"*•

FOR ALL SYSTEMS. ) ""KSS-.

CHICAGO FUSE WIRE & MFG. CO.

153 Lake St., Chicago.

DYNAMO BUltblNG,
With detail drawings and instructions for winding.
Giving correct sizes of wire, dimensions of iron, etc.
Also diagram for house wiring

BY l_. C. ATWOOD.
Profusely illustrated. Size of page, 10x8 inches. Price, 93.

"This work is gotten up especially for amateur builders and non-professional

men. All measurements and instructions for winding are taken from machines
in actual service. Particular attention has been given to every detail of construc-

tion, that they may be thoroughly understood. This work will be of great value,

not only to those who wish to build dynamos, but to superintendents, engineers

and workmen who have the care of established systems."

—

From Preface.

Pronounced to be a practical and complete work.
Sent postpaid on receipt of price.

ELECTRICIAN PUBLISHING CO.,
SUITE 5IO MARQUETTE BUILDING. CHICAGO.

On receipt oL

10 CENTS
...... We will send you a

Western Electrician

. Moonlight ScMi
FOR 1897.

Every Lighting man should

have one.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette BIdg.. CHICAGO.

624 pages, $3.00. 150 pages, $1.00. 150 pages, $1.00.

mm
|

ELECTRICIAN

15S pages, $1.00. 135 pages, $1.00.

An Excellent Series of Electrical Books.
BY T. O'CONNOR SLOHNS,

for the BEGINNER as well as the STUDENT.
Profusely Illustrated. Practical. Necessary Adjuncts to every Library. Send in your Orders.

ELECTRICIAN PUBLISHING COMPANY, Suite 510 Marquette Building, Chicago.
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IV!

TELEPHONES!
RECEIVERS, HOOKS, CORDS, TELEPHONE

WOOD WORK.

SEND FOR NEW CATALOG DESCRIBING OUR NEW

ivr AA/I
FOR WAREHOUSE SYSTEMS.

The Lever flies back to the Home Number
when the Receiver is put on the Hook. We also

carry a full line of ELECTRICAL SUPPLIES.

MIANUS ELECTRIC CO.,
MIANUS, CONN.

THE

MOTORMAN'S GUIDE,
A PRACTICAL TREATISE

OiV-

Street Railway Motors;—ore

How to Become a Practical Motorman,
By J. W. CAYETTY.

Price, = = = = = = $1,00
CONTENTS.

1. Introduction. 2. Car wiring. 3. How to locate trouble in your car while
on the road. 4. How to cut out a motor. 5. Information on "K" controllers.
6. How to locate trouble in a reversing switch and how to overcome it. 7. How
to reverse a car in order to obtain best effects. 8. Points about motors that should
be looked after closely. 9. Short circuits. What a short circuit means and how
to locate it. 10. Information on incandescent light circuits. 11. Electric motor
force, or how armature rotation is obtained. 12. How to increase the speed of a
motor by changing two connections. 13. General information on Westinghouse
motors. 14. Westinghouse fuse block. 15. Westinghouse lightning arresters.
16. Westinghouse lamp circuit. 17. Information on open circuits and sparking
brushes. 18. Some questions you may be called upon to answer. 19. Points of
interest to all. 20. Conclusion. 21. Diagram of car.

EXTRACT FROM INTRODUCTION.
"Recognizing the fact that not one motorman in twenty thoroughly under-

stands his motors, I feel that I am giving them great value for their money, and
at the same time furnishing them with the means of holding a position on any
line they may be employed on. While serving as foreman in different car
houses, the author has been able to gain a great many pointers that will come up on
the examination of motormen and conductors, and having possessed these, together
with my knowledge of electricity, I feel perfectly safe in stating that they can-
not ask you any question that I have not honestly and correctly answered in this
little book. If you wish to learn the value of this book, go to your electrician, or
man in charge of your motors, and ask him for information, and then, and not
until then, will you learn the true value of this book. It has always been under-
stood by all electricians or foremen of car houses, that no information of any
importance be given to any one outside of their class, and consequently most men
running cars to-day are ignorant of their motors."

Send for- Copy-

ELECTRICIAN PUBLISHING CO.,
510 MARQUETTE BLDC, CHICAGO.

SWEDISH MICROPHONES.
The

Most

Economical

Instrument

for Exchange

Purposes

on the

Market.

Send

for

New

Reduced

Price

List.

Catalogue

Just out.

SOLD SEPARATELY, GUARANTEED INDEFINITELY.

Ericsson fS'weclistL Telepliones,
Wall Sets, Desk Sets, Private Line Sets, Long-Distance Sets. Etc.

We are sole selling agents of the L. M. Ericsson & Co.'s Swedish Coal Grain Microphone^ for the
United States through Messrs.WHITMAN «Sf COUCH,

BOSTON, MASS.196 Sumner St., Sole Selling Agents for U. S.

NEW EDITION.X -RAYS
FOR EVERYBODY.

Idward Trevert.

Just off the Press. 93 Pages. 47 Illustrations.

Fully describes in plain terms how to perform experiments with the X-Ray Outfit.

Tells what electrical apparatus is needed and how to manipulate it. Illustrations show
clearly how to connect up the Crookes Tube, the Ruhmkorff Coil, and how to run
them, either by batteries or electric light currents. How to make an X-Ray Outfit

very cheaply, including a Fluoroscope.
Write us at once, enclosing 25 Cents in stamps, postal note, express money or-

der, and get one of these valuable books.

ELECTRICIAN PUBLISHING CO..
510 Marquette Bldg.,

CHICAGO.

THE STANDARD TELEPHONE
AND ELECTRIC CO.,

MADISON, WW
P. L. Spooner, President.
H. C. Dodge, General Superintendent.

E. W. Batcheldek, Secretary.
H. A. Taylor, Treasurer.

Manufacturers of reliable, time tried and tested Telephone
Apparatus. Irrespective of price the best. Trial proves it.

We have received thousands of unsolicited testimonials

and have equipped over 150 dividend-paying exchanges.

A TIMELY HINT: Buy Telephones and Appli-

ances from manufacturers whose guarantee of protection

is a practical certification that your interests will be ably

taken care of. "A Word to the Wise," etc.

Up-to-date instruments furnished to meet all require-

ments of service.

Standard Telephones and Switchboards are leaders. Why? Because

efficiency of operation, best materials, finest workmanship and careful

attention to details recommend their adoption by experts. Correspondence
solicited.

THE TELEPHONE HAND-BOOK
I4S

BY HERBERT LAWS WEBB.

Member of the A?nerican Institute of Electrical Engineers, and of the Institution, of Electrical Engineers, London. Author of "A Practical Guide to the Testing of
Insulated Wires and Cables." Joint Author of "'Electricity in Daily Life.''''

*a£res, 136 II lustrations, Cloth, H;
EXTRACT FROM PREFACE.

nd- >rice $I.OO.
"This little book has no pretension to be considered a complete treatise on telephony as it exists in America. The time for such a work Is not yet come. But it is felt that there is a demand

for a practical book on telephone working and management, and the TELEPHONE HAND BOOK Is an attempt at meeting that demand. With the exception of a few chapters dealing with
certain forms of trausmitters and receivers used in Europe, which are given for the information of those who may wish to engage in the manufacture of telephones, the hook is based entirely on
standard American practice; and most of the material, apparatus and methods described are peculiar to or have originated in this country."

No pains have been spared to make it the best hook of its kind. It is right up to date, intensely practical, and so plain and clear in its language that anyone can understand and learn from it

everything regarding telephone work and management. It conforms in size and style to our other Hand-Books which have been so favorably received by the entire electrical fraternity.

-CONTENTS.-
CHAPTER 1. The Invention of the Telephone.

2. Sound Waves. Articulate Speech.
3. Electric Telephony. The Bell Telephone.
4. The Microphone.
5. Current Induction. Electromagnetic In-

duction.
6. The Induction Coil: Its Use In the Tele-

phone Transmitter.
7. The Complete Telephone Circuit.
8. Magnet Telephones.
9. The Bell Telephone Receiver.

10. Other forms of Magnet Telephones.
11. The-Gower, Ader and D'Arsonval Receiv-

ers, Mercadier's Bi-Telephone.
a Siemens, Kotyra TsTfmmai
Bottcher Receivers.

CHAPTER 13. Carbon Transmitters.
14. The Blake Transmitter.
15. The Long Distance Transmitter.
16. The Solid-back Transmitter.
17. The Berliner Transmitter.
18. The Cuttriss Transmitter.
19. "Various European Transmitters.
20. The Efficiencyof Carbon Transmitters.
21. Batteries for Telephone Work.
22. Open Circuit Batteries.
23. Closed Circuit Batteries.
24. The Practical Management of Batteries.
25. Magneto Bell.
26. Automatic Switches.
27. Telephone Line Construction.

2S. Metallic Circuit.
29. Underground Wires.
30. Lightning Arresters.
31. Inside "Wiring.
32. Installation of Telephone Instruments.
33. Inspection and Maintenance.
34. The Condenser; Its Use in Telenhony.
35. Electromagnetic Retardation.
36. Exchange Working.
37. Small Exchanges.
38. Party Lines: The Bridging Bell.
39. Long Distance Telephony.
40. Duplex Telephony.
41. Simultaneous Telegraphy and Telephony

Appendix.

PubUshedandforBaieby ELECTRICIAN PUBLISHING CO.; Suite BIO Marquette Building, CHICAGO.
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The American Electric

-^Telephone Co.,

KOKOMO, IND., U. S. A.,

The Largest Manufacturers
OF

Telephones #
Switchboards

IX THE UHTITED STATES.

ALL GOODS STRICTLY HIGH GRADE.
325 exchanges, aggregating 60,000 telephones, in

use. Three years service. Write for our 1897
catalogue showing new types and prices.

The American Electric Telephone Co., S^KS
-BradyMastAfffls.

T.H Brad*. New Britain,, Conn,, U. S. A .

Manufacturer ofMast Arms.Pole and
Swinging Hoods, House Brackets and
other Specialties for Construction
Work.— Catalogues and Prices fur-
nished on application.

EVERYDAY EXCURSIONS
To all parts of the world can be arrang-
ed for any day in the year, for one or
more persons, upon application to any
principal ticket agent of the Chicago,
Milwaukee & St. Paul Railway. Itiner-
aries carefully prepared for excursions
to California, Mexico, China, Japan,
and to any part of Europe. Estimates
furnished, including all expenses.
Tickets furnished for the complete
journey. It is not necessary to wait for
any so-called "Personally Conducted
Excursions." In these days of progress-
ive enlightenment, with the English
language spoken in every land under the
sun, one does not need to depend upon
the services of guides for sight-seeing,
but can go it alone or in small family
parties, with great comfort and security
and at one's own convenience. Write to
C. N. Souther, City Ticket Agent, 95
Adams St., Chicago.

Bound Volumes
OF THE

Western Electrician

FOB SALE,

From Vol. I. to Vol. XV.

ADDRESS

ELECTRICIAN PUBLISHING CO.,

Suite 610 Marquette Building, CHICAGO

*A NOVEL
TELEPHONE

SYSTEM/
Don't believe you've seen it. Before

buying write us—it'll pay.

Orne Electric Construction Co.,

9th Floor Owings Building, CHICAGO.

GUARANTEE: To give entire satisfaction.

...FOR...

TELEPHONES
..OO TO THE..

VIADUCT CO., Baltimore.

T
ELEPHONE
Send for our prices before you

place your orders. SDEVEAU&CO.,
32 AND 34 FRANKFORT ST., NEW YORK.

Telephone Men!
Read Webb's "Telephone Hand-
Book." Price, $1.00. . . .

Electrician Publishing Company,
Suite 510 Marquette Blilg.. Chicago.

ALLTHINCS WILL COME TO
HIM WHO WAITS,

But here's a way that's slicker:

Buy Telephones and Switchboards from us

And you'll get there all the quicker.

Write for Prices.

TliuDi.KiiSulTuleBlioneIi.Cfl.
Agents for Teco and Perfection Dry Batteries.

I 105 PINE ST., - - ST. LOUIS, MO.

FARR TELEPHONE
& CON. SUPPLY CO.

STREET,
:H1CA©0,

Did You Ever
See a copy of our

latest catalogue
of Electrical

Books? 100 pages,
mailed free.

ELECTRICIAN PUBLISHING CO,

Suite 510 Marquette Bldq.. CHICAGO.

DIRECTORY OF PRINCIPAL ELEC-

TRICAL AND MECHANICAL

ENGINEERS.

Charles A. Pratt,

Consulting Electrical Engineer.

Power transmission and subdivision for
factories. Electric coal mining plants.
Designs for special machinery.
Plans, specifications, tests, supervision.

1 423-24 Monadnock Bldg., Chicago.

ForeeBain,
Electric?land

Consulting, Mechanical Engineer.
Designing;,
Supervising, Plans, Specifications and
Constructing, General Engineering.
.Testing. Expert in Patent Causes.
Suite 1657, 1658 and 1659
Monadnock Bldg., CHICAGO.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,

Consultations, Beports, Estimates, Plana,
Specifications, Superintendence, Tests, Pur-
chasing. Designs of Central Stations a Spe-
cialty. Turner Building, St. Louis.

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

306 Oriel Bldg., ST. LOUIS, MO.

A. M. Patitz, m.a. s.m. E.
t

Consulting Mechanical and
Electrical Engineer.

Consultations, Examinations, Reports, Plans,
Specifications, Estimates, Superintendence
and Purchasing. Heating and. Ventilating
Plants, Power. Electric Light and Boiler
Plants. Room 1101 Pabst Bldg., Milwaukee, Wis.

We have Just ls.=ued a NEW cata-
logueof electrical books containln g 100
pages, listing every work on electric
ity. A copy will be cheerfully mailed
on receipt of a two-cent stamp.
ELECTRICIAN PUBLISHING CO .

510 Marquette Bldg., Chicago.

WESTERN TELEPHONE

-^CONSTRUCTION CO.,
250 S. Clinton Street, CHICACO,

. . LARGEST MANUFACTURERS OF . .

Telephones and Appliances,
EXCLUSIVELY, IN THE UNITED STATES.

TELEPHONES
IN.

100 National Telephones, made by National Telephone Co., Boston, slightly
used, each S8 net. Also a 100 3¥o. Switchboard for Metallic Circuit

at SI per \o. net. Address

JULIUS ANDRAE & SONS CO., MILWAUKEE, WIS.
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PROGRESS THE ORDER OF THE AGE.
The New American Leads.

Becent improvements made In the New American Turbine have increased the power as per their
diameter, and produced greater efficiency from whole to half water than any other turbine, as
evidenced by the following, copied from certified teats mude at Holyoke, Mass., on the dates named,
and signed by A. F. Sickman, engineer in charge of experiments, and E. S. Waters, hydraulic
engineer.

The originals of those certificates and tests of other sized wheels can be seen at our office.

Test of a 45-inch Wheel-July 9, t894. Test of a 42-inch Wheel-July 14. 1894.

Head.
Rev.per
Min.

Cu. Ft.
perSec.

H. P.
Per
Cent.

Head.
Rev.per
Min.

Cu. Ft.
perSec.

H. P.
Per
Cent.

Whole Gate
% '

X

k

16.06
16.42

16.78
17.03

16.88

119.17

122.00
117.33
111.83
118.67

141.58
127.18

112.60
98.12
82.07

205.27
195.19
175.74
149.99

118.40

79.76

82.58
82.18
79.31

76.52

Whole Gate

% "

K

16.33
16.56
16.59

17.13
17.48

128.00
134.80

129.33
125.25
121.00

134.18
120.85
104.85

92.76
70.80

199.56
188.14
162.89

142.40
98.85

80.50
83.09

82 77
79.21

70.60

For information and catalogue write

THE DAYTON GLOBE IRON WORKS CO., Dayton, P., P. S. A.

Racine Automatic

HIGH SPEED

ENGINES
From 1 to 125 H. P.

Especially Adapted for

ELECTRIC
LIGHTING,

And all places where
highspeedin connection
with economy is desired.

0ver2.500 in use.

Porcupine & Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for catalogue
describing our new
1 to 6 H. P. Auto-
matic Engine and
Boiler outfit.

Racine Hardware Co.
RACINE, WIS.

THE ONLY ONE.
The Chicago, Milwaukee & St. Paul Railway

is the ooly line running solid Vestibuled , Electric
Lighted and Steam Heated Trains between
Chicago, Milwaukee, St. Paul and Minneapolis.
The Chicago, Milwaukee & St. Paul Kailway

is the only line running solid Vestibuled, Electric
Lighted and Steam Heated Trains between
Chicago, Council Bluffs and Omaha.
The Chicago, Milwaukee & St. Paul "Railway

Company now operates over sixty-one hundred
miles of thoroughly equipped road in Illinois.

Wisconsin, Northern Michigan, Minnesota, Iowa,
Missouri, South and North Dakota.
On all its through lines of travel the Chicago,

Milwaukee & St. Paul Railway runs the most
perfectly equipped trains of Sleeping, Parlor
and Pining Cars and Coaches. The through
trains on all its lines are systematically heated
by steam. No effort is snared to furnish the
best accommodations for the least money, and,
in addition, patrons of the road are sure of
courteous treatment from its employes.

City Ticket Office, 95 Adams St.

Telephone Main 2190.

Union Passenger Station,
Adams, Canal and Madison Sis., Chicago. III.

NOTICE.

TO THOSE INTERESTED IN ELECTRIC
LIGHTING.

If you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copy at once. It is the only work of its kind in print

and will prove an inseparable companion. It is *ust the book

thousands of men have been waiting for; it will be what you

want. 275 pages. Illustrated. Cloth, $2.00. Paper cover,

$1.00. Postage free.

the Mccormick
TURBINE.

On Vertical or Horizontal Shaft,
Especially Adapted for Electrical Work.

Gives more power per diameter with a higher
percentage of useful effect than any other water-
wheel heretofore made. All sizes, right and left hand,
are built from patterns perfected under systematic tests in the
Holyoke Testing Flume.

Parties having power plants which are unsatisfactory, and
those contemplating the improvement of powers, will find it to
their Interest to confer with us, as we are willing to
guarantee results where others have failed, no
matter what make of turhine has been in use.
state iti 4(1 nti;in:\ TS \\l> *i;\i» FOR
CATALOGUE.

S.MORGAN SMITH CO., York, Pa.
Estimates furnished for complete power plants and

results guaranteed.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Bldg., Chicago.

WATER WHEEL
ISO Styles and Sizes. Upright and Horizontal.

33 YEARS' BUSIIVBSS
affords every facility for adapting them to

MILLING, MINING, ELECTRIC,
and manufactnring purposes. Easy working balanced gate, and fine regu-
lation. We guarantee highest power, with smallest quantity of water, at

full and part gates. Successfully operating under heads of 2 to 300 feet.

Write us for fine pamphlet and state your wants.

TH EJAMESLEFFEL&CO.
SPRINGFIELD, OHIO. V. S. A.

The Best and
Cheapest Pow-
er for driving

Steady Light Guaranteed. Send
for Catalogue, Etc.

Gasoline Engines.
Dynamos.

THE VAN DUZEN GASOLINE ENGINE CO., CINCINNATI, OHIO.

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY VOLTAGE. CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO. MICHIGAN. U S, A.

A GOOD BOOK!!
ELECTRIC TRANSMISSION HAND-BOOK.

Lieut. F. B. Badt's latest addition to our famous hand-book series, of which
45,000 copies have been sold. The new book deals in the author's well-known
practical style with all the problems of Electric Power Transmission.

NOW READY. PRICE SI.OO.

Electrician Publishing Company, Suite 510 Marquette Building, Chicago.
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Gas,

Gasoline

OVER 45.0OO SOLD

THE OTTO

Natural Gas CIlblllLU
FOB

Electric Lighting.
SIZES 1 TO 250 H. P.

Electric Light Plants in Operation

from 2 to 250 H. P.

Tie Otto Gas Engine Works, Inc.,

PHILADELPHIA.
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s Aluminum §

I Nickel Alloy. §
* *
O Manufactured by The National Obe o
* & Reduction Co. , under Lettere Patent *
? dated Sept. 18, 1891, No. 459,494. O

O
*

^ Thia alloy la especially and now unlver- °

q aaliy used for armor plates, gun metal, pro- *

$ jectilee, *cid pans, propeller wheels, car ^
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O fluidity and cleansing properties to metals, o
* aside from its strengthening qualities, are *
2 attested by indisputable authorities. O
o *
. Aluminum Nickel Alloy Is reduced from °
* twenty cents to FOUR CENTS per pound *

* in ton or 6oo-lb. barrel lots. Sold under °
strict guaranty. *

o National Ore & Reduction Co.,
*

o ST. LOUIS, MO.
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O Branch Agenclea and Supply Offices:

Ironmongers, *Riohabd Baibd & Son,
Hfiiuiih hi, England, and Glasgow, Scotland.
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BROOKLYN, N. Y.
Manufacturers of the

Mora "Climax" and "Compound" Safety Water

Tube Boilers.

BUILT IN UNITS OF 50 TO 1 ,000 H. P.

CAUTION:
Beware of infringers, they will

be rigidly prosecuted.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and
All Classes of Iron Work.

Spec iffcation s, I>rawings and Prices furnished
~";;S=!!=S£>

'
on application.

Send for Catalogue of Climax and Compound Boilers.

TESTING
OF INSULATED WIRES AND CABLES.

By Herbeut Lawj Webb.

A New Book—Just What You Need.

A Practical Guide to the Testing of Electric Light, Electric

Railway, Telephone and Telegraph Wires.

PRICE, POSTAGE PREPAID, fl.OO.

SEND IN YOUR ORDER NOW.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Building, CHICAGO.

j#trade marks The Phosphor Bronze SmeltingCo.Ijmited,
2200 Washington ave.,Philadelpkia.

\ "ELEPHANT BRAND PHOSPHOR-BRONZE"
iNG0TS,CASTINGS,WIRE,RODS,SHEETS,ETC.

i&K-JLfy." ' — DELTA METAL
/"?\ CASTINGS, STAMPINGS and F0RGINGS

/dELT*^ ORIGINAL and Sole Makers in the U.S,

MECHANICAL
Engineers interested in electricity should send for our 100-page

Catalogue (mailed free to any address). Any electrical book pub-

lished sent prepaid on receipt of price.

£l:ctrician publishing company. Suite 510 Marquette Building, CHICAGO.

A VALUABLE BOOK FOR ENGINEERS AND FIREMEN NOW READY.

MODERN EXAMINATIONS OF STEAM ENGINEERS or PRACTICAL THEORY EXPLAINED and ILLUSTRATED

BY W. H. WAKEMAN.
Cloth. 53 Chapters.272 pages.

Containing a complete list of 300 questions such as will be asked of any
Engineer when taking examination for U. S. Government or State License, all

of which are fully answered in the text.

F>Rice. $2.00
By mail, postpaid, to any part of the world

This book while especially adapted for engineers' examinations, is also in-

tended as a practical guide to Engineers, Firemen, Boiler Makers, Machinists,
and others, in daily practice.

The author being a practical steam engineer himself, well knows the wants
of the working engineer, and has put into this work such knowledge and infor-

mation as is best adapted to their use, making it altogether the most complete
and comprehensive guide for the busy workers in the engine room, boiler works
and machine shops that has ever been published.

As one engineer who has read the book says: "I think there are few engi-

ELECTRICIAN PUBLISHING COMPANY, -

neers that it wouldn't do some good. It seems as if it was a review of all I

have ever read, and a lot more besides."
The author has treated of a very great variety of subjects which are of

vital importance to all who wish to improve and extend their knowledge of

steam engineering, and has explained the rules and formulas given, in the sim-
plest manner possible, and has worked out examples by them, so that all who
can read may understand them.

The 300 questions are an important feature of the book, they are entirely

separate from the 53 chapters of reading matter, and were written after many
years of practical experience and careful research by the author.

His connection with the Boardman Manual Training High School at New
Haven, Conn., as Instructor in Steam Engineering, his 12 years of active mem-
bership in the N. A. S. E., and his position as Instructor of No. 10 of Conn., a
sturdy branch of the National Organization, makes him especially competent
in this part of the work.

The many flattering commendations which this book has already received

from competent judges and high authorities, speak well for its value.

- Suite 510 Marquette Building, Chicago, III.
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300,000
THE LARGEST

ARC LAMP MANUFACTURERS
IN THE WORLD.

SERIES ARCS

INCANDESCENT ARCS

ALTERNATING ARCS

LONG BURNING ARCS

ENCLOSED ARCS

OPEN AIR ARCS

SHORT ARCS

LONG ARCS

GENERAL ELECTRIC
COMPANY

SCHENECTADY, N. Y. IN SERVICE

ELECTRICITY FOR ENGINEERS.
Latest Edition, Now Published in One Complete Volume, 424 Pages, Profusely Illustrated. -

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I. CONTENTS.—CHAPTER I: Electricity; Positive and Negative; Conductors,
Non-Con due-tors and Insulators; Electro-Motive Force; Volts; Resistance; Ohms; Current; Am-
peres.—CHAPTER II: Dynamos; Magnets; Field Coils; Electro Magnets; Permanent Magnets —
CHAPTER III: Armatures, Construction of, Different Kinds of: Commutators, How Made and Con-
nected: Heating of Armatures; Eddy Currents.—CHAPTER IV: The Current; How Produced;
Induction; Series Wound Dynamos; Shunt "Wound Dynamos; Exciting the Fields; Constant Cur-
rent and Constant Potential Dynamos; Series and Parallel; Parallel or Multiple Arc System.—
CHAPTER V: Incandescent Lamps; Filaments; Connections; Flashing; Exhausting; Testing;
Candle Power; Operated in Series; Automatic Cut-Out; In Multiple Arc or Parallel; Multiple Series;
Multiple Series Cut-Out; Three Wire Svstem.-CHAPTER VI: The Arc Light- How Formed;
Causes of Unsteadiness; Remedy; Effect of shades or Globes; Shape of Carbons Under Different
Conditions of Burning; Arc Lamps; Regulating"and Cut-Out- Mecnanism; Action of Current; Clutch
Lamps; Clockwork Lamps; Double Lamps; Troubles in Lamps.—CHAPTER VII: Commutators
and Brushes; The Brush Commutators; Brushes; Different Styles of Brushes- Double Brushes;
Single Brushes; Troubles with Commutators and Brushes; Correct Position of Brushes; Sparking
at Brushes; Care of Brushes and Commutators; Flashing.—CHAPTER VIII: Current Regulation;
Hand Regulation; By Position of Brushes; Resistance Box; Resistance Coils.—CHAPTER IX:
American System of Automatic Current Regulation; The Dynamo; Regulator; Action of Regulator.
CHAPTERX: Brush System of Automatic Current Regulation; Brush Armature; Diagram of Cir-
cuits through Dynamo, Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial;
Dial Controller; Circuits and Connections of >.o. S Brush Dvnamo; Circuits of Compound Wound
Constant Potential Brush Dvnamo.—CHAPTER XI: The Edison System: Automatic Regulator;
Circuits of Regulator: Circuits of Dynamo; Action of Regulator; Howell Pressure Indicator; Dia-
gram of Circuits; Description of Parts and Operation.—CHAPTER XII: Excelsior System of Auto-
matic Current Regulation; Dynamo; Armature; Diagram of Circuits; The Regulator and Motor;
Action of Regulator.—CHAPTER XIII: Schuyler System of Automatic Current Regulation;
Dynamo; Armature, Commutator and Brushes; Diagram of Circuits in Armature and Field; Regu-
lator; Circuits in Regulator.—CHAPTER XIV: Thomson-Houston System of Automatic Current
Regulation; Dynamo; Armature; Commutator and Brushes; Controlling Magnet; Wall Controller;
Diagram of Circuits; Air Blast.—CHAPTER XV: Waterhouse System of Three-Brush Automatic
Current Regulation; Dynamo: Extra Brush; Resistance Coils and Regulator. CHAPTER XVI:
Ampere Meters; Tangential Scale; Solenoid Meters.—CHAPTER XVII: Voltmeters; Pressure
and Potential Indicators.—CHAPTER XVIII: Testing; Galvanometers; Astatic Needle; Differ-
ential Apparatus.—''HAP VVM MIX: Wheatstone Bridge or Electrical Balance; Diagram of cir-
cuits ZUia Methods of use; Bridge and Rheostat; Round Form; Square Form.—CHAPTER XX:
The Magneto as a Testing Instrument; Armature; Field; Bell; Diagram of Circuits.—CHAPTER
XXI: Coupling Dynamos Together: In Series; In Shunt; Series, Shunt and Compound Wound Ma
chines.—CHAPTER XXII: Switches and Switchboards; Loop Switch; Plug and Socket; Change
Over Plug and Socket: Conclusion. CHAPTER XXXIII: Electric Motors: General Principles the
Same as m Dynamos; Types; Shunt and Series Motors Suitable for all General Purposes; Regula-
tion of Shunt Motors; Of Series Motors; Counter E. M. F.; Direction of Rotation and Direction of
Current; Starting Motors; Diagram of Connection.

PART II. CONTENTS.—CHAPTER I: Alternate Current Dynamos; Principles of the
Field; Field Current Armature: Winding; Connections; Lamination; Different Types of Alterna-
tors; Regulation; Leading Systems: The Brush Generators; Magnets; Armature; Principles of In-
duction.—CHAPTER II: Dynamos, Continued; The Mordey Alternator; Stationary Armatures;
Field Magnets; Ferranti Armature; Field Magnets: Winding; Collectors.—CHAPTER III: Dyna-
mos Concluded; Siemens Dynamo; Best Magnetic Circuits; Stanley Constant Current Dynamo;
The Armature; Self Induction: Regulation.—CHAPTER IV: Induction Coils; Converters; Trans-
formers; Economy of Distribution; An Electrical H. P.; Losses in Conductor; Induction Coils; Ef-
fect of Induction; Transformers.—CHAPTER V: Transformers Continued; Induction Coils; Con-
verters: Transforming Up and Down; Design of Transformers; The Static Charge; Protection
Against; Grounding the Secondary; Other Devices; The Foil Protector; Different Types of Trans-
formers.—CHAPTER VI; Transformers, Concluded; Fuses; Regulation; Winding of Transformers;
Connecting to Circuit; Regulation; Safety Fuses.—CHAPTER VII: Parallel System; Series Arc
Light System; Diagram of Circuits; Parallel System; Primary Circuit; Secondary Circuit; Placing
of Transformers; Fuses; Diagram of Series Arc Light Circuit—CHAPTER VIII: Lines of Force;
Hysteresis; Magnetic Penetration; The Circuit of Lines of Force; Experiments with Magnet;
Rapidity of Reversals and Hysteresis.—<TIAPT IC Li IN : An 1 Lamps; In Series; The Westing! iouso
Arc Lamp; Diagram of Circuits in Lamp; Action of the Mechanism; Flat Carbons.—CHAPTER X

;

Arc Lamps, in Multiple; Slatterv Differential Lamp; Mechanism of Lamp; Its Operation.—CHAP-
TER XI: Measuring and Indicating Apparatus; Instruments for Use with Alternating Currents
Differ" from those used with Continuous Currents; Ammeters; Voltmeters; Description of Several
Forms of Instruments.—CHAPTER XII: Measuring Instruments. Continued; Hot Wire Instru-
ments; The Cardew Voltmeter: Details of the Instrument; Low Potential Voltmeter.—CHAPTER
XIII: Voltmeters; Double Coil Voltmeter; Two Types —CHAPTER XIV: Spring Meters; Curled
Spring Meter.—CHAPTER XV: Twisted Strip Instruments; Diagram of Connections and Opera-
tion of Instrument.—CHAPTER XVI: Recording Meters; Stanley Meter; Construction and Prin-
ciples of Operation; Diagrams of Parts; Slatterv Induction Meter; Description of Parts and Prin-
ciples of operation; Watt Meter; Thomson Meter.—CHAPTER XVII: Generators in Parallel;
Difficulties in operating; Alternate Current Generators in Parallel; Arrangements of Circuits and
Machines for * iperating in Parallel; Diagram of Common Arrangement of Machines and Circuits.—
CHAPTER XVIII: Ohm's Law; Strength of Current; Formulas and Examples; Power and Heat-
ing Effects of Currents.—CHAPTER XIX: Ground Alarms and Leak Detectors.

PRICE, $2.50.

Orders for above book, or any electrical work published promptly sent on receipt of price, postage prepaid.

ELECTRICIAN PUBLISHING CO., 510 Marquette Bldg., CHICAGO.
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Electricity

_and Magnetism.
325 Pages. PRICE $2.00. 347 Illustrations.

A series of Thirty-four Practical Lessons covering the Science of Electricity from Its

Fundamental Principles to Its Every-Day Applications. By Prof. D. C. Jackson, University
of Wisconsin; Prof. H. S. Carhart, University of Michigan; Prof. B. F. Thomas, University
of Ohio; Prof. Wm. A. Anthony, ofNew York; Prof. Brown Ayres, Tulane University; Prof.
A. C. Perrine, Leland Stanford University, Cal.; Prof. Geo. D. Shephardson, University of
Minnesota, and others.

A Comprehensive Treatise in Simple Language, Free from Algebraic Equations and
Easily Understood*

CHAPTER I. The Nature and Properties of Electricity.—Origin of Electricity; Two Kinds;
Laws of Attraction and Repulsion ; Positive and Negative Charge; Terms, Conductors, Insulators,
Electric Conductivity; Conveying Electricity; The Electroscope; Force Exerted Between Charged
Bodies; Unit of Measurement ofQuantity of Electricity; Electrometer.

CHAPTER II. Machines for Generating Electricity bv Friction and bv Electric Induction.—

Electrical Machine.
CHAPTER III. Electric Batteries or Appliances for Generating Electricity by Chemical

Action.—Action of Batteries; Electric Pressure; Voltaic Electricity; Direction of Current Flow;
Production of Continuous Current; Battery Cells in Series; Production of Pressure by Cells: Polari-
zation and Its Avoidance; Leclanche Cell; Open Circuit Cells.

CHAPTER IV. Electric Batteries or Appliances for Generating: Electricity by Chemical
Action (Concluded).—Closed Circuit Cells; Local Action; Law of Electro-chemical Action; Electro-
chemical Equivalent; Primary Batteries Compared with Dynamos for Furnishing Current; Uses of
Batteries; Difference Between a Primary and Storage Battery; How Storage Batteries are Made;
Parallel Connection of Plates in Storage Batteries.

CHAPTER V. The Nature and Properties of Magnetism, Magnetic Fields,—Permanent Mag-
netism: Magnetic Attraction and Repulsion; Poles of Magnet; Magnitude of Force Between Two
Magnets; Aging Magnets; Earth's Action on Magnetic Needle; Magnetic Field; Action of Lines of
Force.

CHAPTER VI. The Jlagnetic Effects of Electric Currents and Hagnetic Circuits.—Effect of
Electric Current on Magnetic Needle; Relation Between Direction of Lines of Force and Direction
of Current Flow; Determination of Current Direction by Compass; Ampere Turns; Solenoids;
Ampere's Theory; Solenoids with Steel or Iron Cores; Residual Magnetism; Electro-Magnets;
Magnetic Permeability; Magnetic Reluctance; Magneto Motived Force or Magnetic Pressure.

CHAPTER VII. Ohm's Law of the Flow of Electricity.— Pressure; Resistance; Current;
Volt; Ohm; Ampere; Mercury Resistances; Conductivity of Copper Compared with Other Metals;
Resistance of Circuits Made Up of the Same Parts In Parallel; Joint Resistances; Fall of Voltage
Over Resistance; Effect of Temperature on Resistance; Copper Temperature Coefficient.

CHAPTER VIII. Heating Effects of Electric Currents. Miscellaneous Effects of Electric
Currents.—Foot-pound; Joule; Horse-power: Watt; Kilowatt; "Watts per Horse-power; Heating
Effects on Bearings of Machinery; Effect of Electricity on.Nerves of Animals; Muscular Effect of
Strong Currents.

CHAPTER IX. Galvanometers and Voltameters.—Differences In Construction for Large and
Small Currents; Presence and Direction of Currents Shown by Galvanometer; Strength of Current
Indicated; Tangent Galvanometer; Reflecting Galvanometer; Needle Suspension; d'Arsonval Gal-
vanometer; Terms "Dead-BeaV' ''Calibrate;" Voltameter; Electrolyte, Electrolysis; Electrode;
Forms of Voltameters.

CHAPTER X. rieasurement of Electrical Resistance.—Resistance Measured by Substitution;
Resistance Boxes; Use of German Silver; Coils; Wheatstone Bridge; Measuring Resistances with
Bridge; Measuring Very High Resistances; Practical Examples.

CHAPTER XI. Every-day Measurements of Electric Currents and Preasure.—Three Effects
by Which Currents are Directly Measured; Amperemeters; Miliiampere; Microampere; Three
Classes of Magnetic Amperemeters; Weston Amperemeter; Electro Dynamometers; Hot Wire
Instruments; Scales of Amperemeters; Alternating Current Measuring Instruments: Measuring
Very Large Currents; Measuring Hectric Pressures; Voltmeters: Cardew Voltmeter; Electro-
meters; Electrostatic Voltmeters; Standard Cells; Measuring Currents by Voltmeter and a Standard
Resistance.

CHAPTER XII. Everyday Measurements of Electric Power, Condensers and the
rieasurement of their Capacity.—Wattmeters; ElectrodynaniometerUsed as Wattmeter; Record-
ing Wattmeters; Coulomb Meters; Watt Hour; Ampere Hour; Capacity; Farad; Microfarad; Con-
denser; Capacity of Condenser; Charging Condenser; Specific inductive Capacity; Selection of In-
sulation for Telephone Cables; Capacity of Underground Wires; Comparing Capacities by Ballistic
Galvanometer; Practical Capacity Measurements; Leyden Jar.

CHAPTER XIII. Electrolytic Deposition of rtetals.—Electroplating; Metals Commonly Used
in Plating; Salt of a Metal; Nitrate of Silver; Cyanide of Silver and of Potassium; Solution for Sil-

ver Plating; Vats; Quality of Electrolytic Deposit; Effect of Too Great or Small Currents; Cleaning
Articles to be Plated; Gilding Inside of Silver Articles; Base Metals on Which Nickel is Usually
Plated; Solution for Nickel Plating; Electrotyping; Electrotype Molds; Electrotype Finishing;
Electrolytic Refining of Copper; Solution Used.

CHAPTER XIV. The Electric Telegraph.—Elements of Electric Telegraph: Telegraph Cir-
cuits; Telegraphic Signals; Sending and'Receivine; Telegraph Lines; Sounder; Relays; Local Cir-
cuits; Multiple Telegraphy; Duplex Telegraphy; Diplex Telegraphy; Quadruplex Telegraphy.

CHAPTER XV. Hultiple Telegraphy.—Differential Relay; Polarized Relay; Pole Changer;
Principles of Operation of Diplex, Quadruplex, Bridge Duplex; Artificial Line; Autographic Teleg-
raphy,

CHAPTER XVI. The Telephone.—Bell Telephone; Microphone; Blake Transmitter; Ex-
changes; Switchboard; Long-Distance Transmitter.

CHAPTER XVII. The Construction of Telegraph and Telephone Lines and Instruments.—
Poles; Cross-Arms; Pins; Joints; Insulators; Insulation; Ground Plates; Underground Cables;
Conduits; Fuses; Multiple Switchboards.

CHAPTER XVIII. Testing Lines for Insulation and Conductivity and the Location of Leaks
and Breaks.—Line Troubles; Grounds; Crosses; Locating Trouble; Earth Currents; Line Con-
ductivity and Insulation; Testing.

CHAPTER XIX. Principles of Continuous Current Dynamos and Motors.—Electric Con-
ductor in Magnetic Field; Field Strength; Induced Electric Pressure; Direction of Current; Mov-
ing Conductors; Alternating Current; Dynamos; Magnetos; Commutator.

CHAPTER XX. Principles of Continuous Current Dynamos and flotors, their Construction,
Care and Attendance.—Gramme Armature; Siemens Armature; Armature Current; Laminating
Cores; Foncault or Eddy Currents; Hysteresis; Fundamental Principles of Dynamos and Motors;
Points of Good Dynamo; Counter Electric Pressure; Types of Field Windings; Series. Shunt and
Compound Wound Machines; Multipolar Machines; Regulation; Care and Maintenance.

CHAPTER XXI. Arc Lighting and Arc Light riachinery.—The Arc; Arc Lamps; Principles
of Operation; Connections; Arc Dynamos; Current and Pressure Required; Making or Arc Carbons;
Regulators; Arc Light Switchboards.

CHAPTER XXII. Incandescent Lighting and Power Transmission, Two, Three and Five!
WireSystemsof Distribution for Electric Lights and Motors.—Incandescent Lamp; Filaments;
Vaccuum; Material for and Making of Filaments; Advantages of Incandescent Lamps; Incandes-
cent and Motor Circuits; Constant Pressure; Loss of Voltage; Circular Mils; Practical Examples;
Weight of Copper Required for Transmission of Power at Different Pressures; Three-Wi re System;
Motor Starting Resistances. »

CHAPTER XXIII. Construction of Electric Light and Power Circuits, and Their Testing.—
Overhead Electric L>ghf Wires; Weather-Proof Wire; Arc Circuit-Wires; "Drawing In" and "Built
In" Underground System: Underground Electric Light Cables; Edison Tubing; Feeders; Mains;
Inside Wiring; Cleat Work; Moulding Work; Concealed Work; Dangers from Fires; Distribution
System.

CHAPTER XXIV. Testing Electric Light Circuits and the Distribution and Measurement
of Light.—Faults; Soldered Joints; Magneto Bell; Use of Voltmeter to Locate Grounds on Arc
Circuits; Ground Detector- General Testing; Photometer; Standard Candles; Illuminating Effect of
Lamps; Effect of Opal Globes.

CHAPTER XXV. Electro-Magnetic Induction.—Effect of Cutting Lines of Force by an Elec-
tric Conductor; Induced Currents; Induction Coils; Cores of Induction Coils; Transformers; Direc-
tion of Induced Current: Self Induction; Attraction and Repulsion of Parallel Wires Carrying-
Currents.

CHAPTER XXVI. Alternating Currents—Alternator; Electrolytic Effect of Pulsating Cur-
rent; Heating Effect of Alternating Current; Effective Value; Alternating Current; Measurements;
Frequency; Period; Apparent Resistance.

CHAPTER XXVII. Alternating Currents and Alternating Current riachinery (Concluded).—
Power Used in Alternating Circuits; Alternating Currents for Lighting; Making Transformers;
Testing Transformers; Buildiug Alternators; Number of Alternations; The Exciter; Running
Alternators in Parallel; Synchronous Motors, Two-Phase and Three-Phase Systems; Induction
Motors; Squirrel-Cage Armature; Mesh Connection: Star Connection.

CHAPTER XXVIII. miscellaneous Applications of Electric Motors.—Uses of Electric Mo-
tors; Motors in Machine Shops; Waste of Power in Factories: Advantages of Removing shafts

and Belts; Estimating Electrical Power Required; Electric Elevators; Electric Launches;.
CHAPTER XXIX. Electric Railways.—Richmond Electric Railroad; Trolley Wire; Trolley;

Track; Use of Two Motors; Rail Bonds; Heavy Electric Locomotives.
CHAPTER XXX. Jlethods of Handling and Controlling Railway flotors and Generators.—

Output Records; Recording Voltmeters; Load of Electric Railway Plant; Application of Storage
Batteries to Smooth Road Curve; Methods of Controlling Streetcar Motors; Station Instruments;
Equalizer.

CHAPTER XXXI. Model Electric Plants.—First Central Station; Changes in General Me-
chanical Construction of Dynamos; Instruments; Multiple Arcing Galvanometers; Use of Double
and Single Pole Switches; Operating Djnamos in Parallel; Feeder Connections in Continuous and
Alternating Stations: Throwing Dynamo Into Circuit; Cutting Dynamo Out.

CHAPTER XXXII. Underwriter's Rules, Etc.—Necessity of Rules; Special Points in Wiring;
Insulation of Sockets. Fuses, Fixtures; Annunciator Wire; Office Wire; Leaky Wires.

CHAPTER XXXIII. Electric Welding, Forging, Etc.; Electricity Applied to the Kitchen.—
Electrical Methods Applied to Metal Working; Thomson Apparatus for Heating Metals: Welding
by Thomson Method: Bernardos Process of Working Metals; Bringing Piece of Metal to High
Temperature by Dipping in Pail of Water; Electric Current for Warming and Cooking; Electric

Heating and Stoves Compared. _ „ -*_„ ^,CHAPTER XXXIV. Electro-Therapeutics: Galvanic Current; Faradic Current; Matte Elec-

tricity; Electric Osmosis; Electro-Cautery; Medical Electric Lights.

RICE 32.00. Sent postage prepaid to any address in the world on receipt of price. The Ideal Work
for Electricians, Central Station Men, Engineers, Dynamo Tenders, Linemen, Stndents, Etc.

Electrician Publishing Co.,
510 MARQUETTE BUILDING, CHICAGO,
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GLYMER&rHEILMAN

EledFicians
Correspondence

soucted. READING, PA.
Per 100

'97 3-in. ^Vood box bell, extra finish $29.00

1 Point bell switches., 7.00

2 9-25

Medical hattery, 3 currents $3.25 each.
Reversible battery motor 3.00 "

Lot 3-in. skeleton bells 22 "

MANSFIELD

i* MAN5FIELD.OHIO.

GENUINE;:RAWHIOt'

giH|E LEATHER,

SHULTZ'S PATENT

yjULLEY_ COVER,

wdv&7ieatjier link belting- .

"" b cement,

Dynamo
^ELTIN&s »t.l*ouls,Mo,U.S.A.

BBANOHES: 164 Smnmer at., BoBton; 113 Liberty St., New York; 129 North 3d St., Philadelphia.

end for(frcuIi

The Electrician Publishing Co., Suite 510 Marquette

Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

GARDNER GRINDER ww.ec
FRDMTWD-TO-TEN-TIMES- AS- MUCH-WORK..

AS A JOUID WHEiL
CH 8ESLY& CO. CHICAGO ILL LJ-Sfl:,

VULCANIZED FIBRE CO.

ESTABLISHED IS73.
SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

factory:
wilmington, del. The Standard Electrical Insulating Material of the World. office:

14dey st., new york.

REWIRED WITH RAVEN WHITE CORE WIRE

OFFICE

The Ferris Wheel Co.
1131 THE ROOKERY.

Chicago, April 30, 1896.

NEW YORK INSULATED WIRE CO..

320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to

use your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test

will no doubt be a most severe one.
Yours very truly

THE FERRIS WHEEL CO.
By L. V. Rice. Msr.

Used exclusively for all Incandescent Light-

ing at World's Columbian Exposition.

Used in some of the largest buildings in the United
States.

GRIMSHAW WHITE CORE

RAVEN WHITE CORE
PnWIOCTITIftM I IMC \1/IDC Used by some of the largest Central Stations

LUIYIrt I I I lUll Lint Wlnt. and Fire and Police Departments in the U.S.-

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortlandt St., New York.
BRANCHES:

j 320 Dearborn' St.
BOSTON:

134 Congress St.

SAN FRANCISCO.
115 New Montgomery S

Black Diamond File Works.
Est. 1 863. Inc. 1895.

Twelve

f Medals

Awarded at

International

Expositions.

Special Prize

Gold Medal

at Atlanta,

1895.

Our goods are on sale in every leading Hardware Store

in the United States and Canada.

Q. & H. BARNETT COMPANY,
PHILADELPHIA, PA.

INTERIOR CONDUIT
(CUMIVIINO'S PATENTS.I

Note how the Wood-Lining does not crack

ARMORBTE INTERIOR CONDUIT CO.,
OPFWC AND AOHK

478480 FUST STREET, WEST,

DETROIT, MICH.,,

ELECTRIC APPXIAXCE CO., Chicago, General Western- Agents.

i-Jeciiic Llglitlng and
Power Apparatus.

THE

Boston, Mass., No. 180 Summer St.
New York, N. Y., No. 44 Broad St.
Philadelphia, Pa., No. 509 Arch St.

Atlanta, Ga., Equitable Bldg.
Chicago, 111., Monadnock Bldg.
St. Louis, Mo., Wainwright Bldg.
San Francisco, CaL, No. 15 First St.

Pittsburg. Pa., John E. Kidall, Carnegie Bldg,
Denver, Colo., Russell & Co.

Nn. 10 Arc Dy ,000 candle power.

BRUSH
ELECTRIC CO.,

Office and Works, Cor. Belden and Mason Sts.. CLEVKLAXD. OHIO.
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SIMPLEX INSULATED
WIRES AND CABLES.

-iUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.
WES

H.
R

R.
S

Hixso
A
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E

r'
Simplex Electrical Company,

9117 Monadnock Block, CHICAGO. 75-81 Cornhill, BOSTON, MASS.

EID F\ MOORE,
MANUFACTURER Oh

INSULATED ELECTRIC WIRE,
FLEXIBLE CORDS AND CABLES.

200 AND 302 NORTH THIRD STREET. PHILADELPHIA. PA.

ION//

f

f !

YOUHAVE ¥ 1 IU SEEN
A SAMPI/E OF OUR NEW

Standard Iron Armored Insulating Conduit?
SAMPLES UPON APPLICATION.

INTERIOR CONDUIT & INSULATION CO.
General Offices and Works: 527 W. 34th St., Mew York. N. Y.

NATIONAL- INDIA
RUBBER CO.'S

Wires # Cables.
Factory and Offices:

.

" Fredericks. Minott. Gen't Mgr. BRISTOL. - R.I.BRANCHES I
fc»«».w.w»., ... •

rSew York Office, 4S7 Broadway, H. L. Burdick, Mgr.
San Francisco 577-579 Market St.

Chlcaeo. Metropolitan Electric Co.. 186-18S Fifth Ave.

Jewell Belting Co.,

TAWEKS OP

OAK BELTING LEATHER.
Manufacturers of ... .

High Grade Oak Belting,

HARTFORD, CONN.

^[ESTM Electrical Ingtament Co.,

114-120 William St., NEWARK, N. J., U. S. A.

Illuminated Dial

Station Instruments.

These instruments are
baaed upon the same gen-
eral principle and are just

as accurate as our regular
Standard Portable Direct
Current Voltmeters and
Ammeters, but are much
larger, and the working
parti are inclosed in a
neatly designed, dust-proof
cast-Iron case which effect-
ively shields the instru-
ments from disturbing in-

fluences of external mag-
netic fields. Weston Standard Illuminated

Dial Potential Indicator.
Style B.

the Western Electrician when writing for catalogues.

Weston Standard

Portable Direct Beading
Voltmeters and MilUvolt-
metere. Ammeters and Mil-
ammeters, Wattmeters
and Voltmeters, for Alter-
nating; and Direct Current
Circuits.

Ourportable instruments
are recognized as standards
throughout the civilized
world.

Our Semi-Portable La-
boratory Standard Volt-
meters and Ammeters are
still better.

They are the most relia-
ble, absolute standards for
Laboratory use.

The NORTHERN ELECTRICAL MFG. CO.,
Madison, NA^IS.,

Manufacturers of MOTORS AND DYNAMOS.
Our machines will operate SUSPENDED from CEILING OVERHEAD or BOLTED DIRECT to

SIDE WALL as readily as when occupying floor space in the ordinary manner. All bearings

self-oiling. See our new patented device for CONNECTING nOTORS DIRECT TO LINE SHAFT
SAVING BELTS, PULLEYS AND FLOOR SPACE

PARIS 1867. CHICAGO 1893. PHILADELPHIA 1876.

IIViSUIvATBD
WIRES AND GABLES.

AERIAL, UNDERGROUND,
SUBMARINE.

Uj) I<E>RITE> TAPE.
, ; ~W*Lv W- "• BRIXEY

'
M,r

-
J - E - HAM

'
A9'-

S-i/S ' I 'l^J 203 Broadway, New York.

^-V\Jy s . F. B. BIORSE, Western Agent.

CALIFORNIA ELEC. WORKS, M. DUPEROW. NEW ORLEANS ELEC. CO.,

SAN FRANCISCO, CAL. WASHINGTON. D. C. NEW ORLEANS, LA.

CARPENTER
ENAMEL RHEOSTATS.

Automatic Motor Starters.
All sizes. List price of 1 H. P. size, $13.00.

Reliable. Fully guaranteed. Highly finished. Cheap.

Ward Leonard Electric Co., Hoboken, N. J.

Queen & Co.,
1012 Chestnut St., PHILADELPHIA.

Acme Testing Sets, Queen-Wirt
Switchboard Instruments, X-Ray

Focus Tubes, Induction Coils.

ILATINUM
For all Purposes.

Scrap and Native Platinum Purchased.
BAKER & CO., 408-414 New Jersey

Railroad Ave., Newark, N. J.

A. L. BOCART,

Frictional
Machines,
Porcelain
Burners,
Etc.,

For Multiple Electric Gas Lighting for Theaters,
Churches, otc. Dynamo-Electric Torches

and Supplies of every description.

3* Union Square, New Yorfc City/
Send for latest catalogue, enclosing card.

THEATER lron Clad Rheostat Co -
n r.h 1 1 n.

wkstf16Ld, n. j., u. s. a.1MEOSTATS
FOR ALL l'URPOSES.DIMMERS.

U l£
PROTECT VOUR

Telephone, Telegraph and Fire- Alarm Instruments.
Send for our elaborate 1S97 Catalogue, mailed free to any address.

AMERICAN ELECTRIC FUSE C0.,.^ri5££k

MICA
Cnnn AC Cnill Exceptionally good opportunity for profitable in
UUUU AS UULU. yestnient in stock of illt'A MIXING COM-
PAST just organizing. Small capitalization, large profits.

JAMES \A/\ RICH,
503 Fifth Ave., (Room 47), NEW YORK. CITY.

OFFICE AND FACTORY, SAhDUSKY, 0.

Mayer & Englund, Betz Bldg., Phila.. Pa.
" " ith & Wallace, Hf- ! '

.
P. Sharp, 44 Nli

Arthur S. Partridge, Bank of Cc
Bldg., St. Louis, flo.

J. M. Atkinson & Co., .43orionadnock Bldg.,
Chicago. 111.

Reger& Atwater, *«4 Pine St., San Fran-
cisco, Cal.

entrat- Electric Co. , 17? Adams St., Cl.icr^o.

-Shaw 126 Liberty St., New York.

WESTON ENGINES
High Pressure Boilers.

Complete Power Plants.
Estimates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATIVES:
JCLIANSCHOLL&CO., - 126 Literty St, N. T. City.
THE EErSOLDS-LABOK A CO., 41 Xo. 7tn St., Phjla.
SCKAXTON SUPPLY & JIACH'T CO., - S:r.ntoIl, Pa.
THOS.K CAKETtBEO.-.C0..26TJghtSt.,B-.ltunore.iId.
MITCHELL, LEWIS & STAVEB CO., Seattle Wash.
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EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

Eddy Motors—Slow, Medium or High Speed.

THE K. A. K.
Simple in Construction.

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

We build all necessary apparatus for the transmission of Electrical
Pcver through factory or other buildings.

The Eddy Electric Mfg. Co.,

WINDSOR, CONN.
NEW YORK, H. B. Coho & Co., Mail and Express Building.

PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St-

BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIRA, S. N. Blake.
ST. LOUIS, Western Electrical Supply Co.

KANSAS CITY, W. T. Osborn.
CINCINNATI, O., Nevada Bldg., John A. Stewart.
CHICAGO. 305 Dearborn St., Wallace & Hine, Managers.

CONDUIT SYSTEM.
Practical in Operation.

SEND FOR FULL PARTICULARS.

KROTZ, ALLEN & KELLY, SP«F.F

READ THE ELECTRICAL PAPER.

Alcatraz Electrical Compound,
Manufactured by

THE CALIFORNIA ASPHALT CO.,
S\M^

ABSOLUTELY UNEQUALED FOR
ELECTRICAL AND WIRE INSULATION, Insulating Connections, Dynamos and Motor Bases, Battery and Accumulator

Shelving, Circuit and Switch-Boards.
WATER-PROOFING Cut-Out Boxes, coating wires when subjected to acid or alkaline fumes, and when laid under

cement, etc.
PAINTING Poles, Brackets, Cross-Arms, Benches, Floors, etc.
COATING CABLES, Lead-Covered Pipes, and' all underground work.

ALCATRAZ ELECTRICAL COMPOUND is manufactured of the celebrated brand of Alcatraz Asphalt, and possesses many well-known points of superiority.
It has been tried under severe and exacting conditions, and has given perfect satisfaction. It will not Scale, Crack or Burn. Presents a Smooth Surface.
Adheres Tenaciously. Not affected by Thermal or Climatic Conditions. Resists the action of the Elements, Acids, Alkalies, Sewer Oases, and possesses
great strength and elasticity. Being the producers of the raw product, we are enabled to save the middleman's profit, and offer consumers a superior article at a
very low price.

SAMPLE UPON APPLICATION. C.P.WILLIAMS, Sole Agent
U. S. A. 3941 Cortlandt St., New York City.

KEYSTONE ELECTRICAL
INSTRUMENT COMPANY,

q *••»•»•»**•••»•»**»**#»»•»*#**«*»*»*****••••****••••*•»•*» 51

Galvanometer Ground Detector.

Switchboard Voltmeters, Ammeters, Ground Detectors and

Differential Voltmeters.

We meet all the requirements of modern Central Stations or Isolated Plants, whether
usingdirect or alternating current circuits.

Our instruments are constant and durable, sensitive and accurate, pleasing in
appearance and always correct.

We can interest you in prices and other details if you will write to

Ninth St. and Montgomery Ave., Philadelphia.
New York, 36 Dey Street.

Chicago, 1440 Monadnock Building.



February 27, 1897 WESTERN ELECTRICIAN

"Coming Events

Cast their

Shadows Before."

The new "Pioneer" Enclosed

Arc Lamp, Style "B is an event

in. the electrical world. Its coming

cast a shadow on cheap com-

petition. It is rich and elegant

in exterior, and carefully con-

structed and tested.

It presents the acme or en-

closed arc lighting.

The ELECTRIC ARC LIGHT CO.
687 & 689 Broadway, M^ARCj^^LOUIS B. MARKS, M.M.E.

CHIEF ELECTRICIAN., ISO HOTTRB

SOME PEOPLE KNOW A GOOD THING.
KINSLEY'S RESTAURANT, Chicago, III., Jan. 26, 1897.

MR. CHAN- WIRT. Philadelphia.
Dear Sir:—The Wirt Dynamo Brushes which you furnished for our Edison Dynamo, four

years ago, have been in use seven days a week and auout fifteen hours per day ever since. The
brushes are still good for some time to-come and the wear on the commutator is imperceptible.

(Signed) JOHN "WEYKEK, Chief Engineer.

- .Sfc-;-2.=>^=>0 -.

J. B. McKeague. Gen'l Western Agt., Charles Wirt, Patentee and Sole Maker.
369 Wabash Ave./ Chicago. Write for Circular. 1028 Filbert St.. Philadelphia.
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No. 11 06 BRYANT BUG COVERED CUT-OUT. |
ONE NUT ONLY.

IMPOSSIBLE TO SHORT CIRCUIT.
FUSE IN CAP NOT IN BASE

Not necessary to disturb CONNECTING WIRES in replacing FUSE. Write your

supply house for samples and price. If they cannot furnish, write us direct.

BRIDGEPORT, CONN.

L I

CHICAGO, ILL.
i

THE UPTON
LOW TENSION
ARC LAMPS.

To burn two in series on 110 volts, from 4 to 10 amperes, as desired.

The lamps are positive in their action, requiring only the amperage on which
they are designed to burn. Give a steady, even, white light.

Are equally adapted for inverted arc service for mill work or where a reflected

light is desirable.

We also manufacture the simplest long burning lamp on the market for

low potential circuits. Also lamps for all circuits.

Standard Thermometer! Electric Co.,

Branch Offices

EABODY, MASS.
|

Electric Appliance Co., 242 Madison St., Chicago', III.

F. L. Haviland, '253 Broadway, New York.
Standard Thermometer & Electric Co. .John Hancock Building,

Boston, Mass.

RITE FOR CAT. E. 31

We maDUfac-
tare a high
grade Koife
Switch lor
switchboard
work. We call

it the E Switch.

We have in stock in our Chicago Store

WAITING FOR
YOUR ORDERS

• Sockets, Switches, Cut-Outs,

; Tubes and Insulators,

I
Shawmut Fuse Wire and

Knife Switches,

1 Bells, Annunciators,

|
Batteries, Push Buttons,

• Fan Motors, Electric Supplies

: of all Kinds.

A quick break switch, made in eizee from 60
amperee capacity to 800 ampereB. They
will be listed in our new catalog.
We manufacture arc and incandescent dy-
namos and direct currentmotors. Also arc
lampB.

Western Electric Company
Chicago. New York.

WRITE FOR INFORMATION.

DYNAMOS,
1 5 to 1,000 Lights.

MOTORS,
I to 50 H. P.

ANY VOLTAGE.
Patented adjustable Dynamos

and Motors for floor, wall or ceiling.

The Ahlm-Edwards Electric Co., "SB*

ELECTRIC HEATERS ava,labl
Minimum expense.

Portable Heater for residences and offices, size 23 inches long, ll'i inches
high, 5 inches wide. "Weight 30 pounds.

Highest Efficiency, Simplicity, Durability, Production Guaranteed.
Our Street Car Heaters lead all competitors.

Send for new illustrated circular.

Heating coils renewed like incandescent lamps. Constructed for any voltage. Work on direct
or alternating current. Consumes 6. 8 amperes on no volt current, r. 5 on 500 volt current.

THE GLOBE ELECTRIC HEATING CO.,
147 North 12th

Street, Philadelphia, Pa.

(SIENA/ AND GOOD
Quick
Acting
Switch
for Pump,
Elevator

and Other
Motors.

Latest Type Whittingham Automatic Motor Starter for Pump, Elevator and Other Motors.

Strong, Reliable, Efficient.
THEY PREVENT ACCIDENTS AND SAVE MONEY.

Write for Catalogue and Prices.

AUTOMATIC SWITCH COMPANY,
703 Equitable Building,
BALTIMORE, MD.
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IN THE "AD." STUDIO
-OF THE-

COMMERCIAL ELECTRICAL SUPPLY CO.,

»T. IvOUIS.
(Subject—Diehl Arc Lamps and "Others.'

Flag 'em, Willie !

— Switch 'er off!

rn sick of holding
this sleepy kid.

A

LONG

LETTER.
(Please oblige us by

not reading this—it

cost a good deal of

money—but still—)

This caught your
eye? Of course it

did! We advertise

this way because it

attracts attention. We
say but little about our
goods in the ad.—not
because there's noth-

ing to say but because
we want you to write
so we can post you
more fully. You have
always dealt with
another house? Well,
give us your order
this time. From the

fact that you've al-

ways moved in one
rut you may find us a
profitable surprise.

We carry a very large

assortment— our ads.

are but "glimpses"—
try us.

Yours,

Commercial
Electrical

Supply
Company.

I*. S. The 1 a m p s

used in this ad. are the
new -Diehl" inclosed
arcs (that do away
with shadows-. The
carbons are ' Elec-
tras." The wires to

the lamps were told

by "Hablrshaw Jim
Godfrey" and those to

one lamp came up
through •InteriorCon-

duit," while those to

the other came up
through "Ci r cular
Loom Conduit." The
switthman Willie

"flagged" worked a

"Wagner." P & B
paint made the back-

ground, and the "air"

on which the owl floats

was furnished by one
of our traveling men.
Last but not least.

"Little Willie's" joints

were made with "Clif-

ton Tape. " and the

same man that fur-

nished the "air" hyp
notized the kid model.

]\ S. Try us—it'll

pay.
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The Garvin Machine Co.,
MANUFACTURERS UF MACHINE TOOLS AND MACHINERY,

SPRING & VARICK STS.. NEW YORK.

51 N. SEVENTH ST., PHILADELPHIA

WESTERN AGENCY:
Fay & Egan Co., 22 S. Canal St.. Chicago

METAL
WORKING
MACHINERY.

Our facilities for equipping PLANTS
engaged in the manufacture of ELEC-
TRICAL goods are unquestionably the
best of any concern in the country.

We have in stock over 500 machines.

Write us for No. 18 list of new and second-hand machinery,
value to you.

It may be of

CROSBY &
MEW EDITION,
BELL'S ELECTRIC RAILWAY,

JUST Ol'T. PRICE tf'i.r.O. SEXT) FOB IT.

ELECTRICIAN PUBLISHING CO., 5 I O Marquette Building, CHICACO.

EVERY GOOD FEATURE COMBINED.
BEST METAL. BEST MADE.

WE SELL DIRECT TO THE USER. BUY OF THE MANUFACTURER AND
SAVE 50 PER CENT.

HOBART ELECTRIC MFC. CO.,
TROY, OHIO.

Steam Engineering and
Electricity

Taught by Mail.

Our Stationary Engineers' Scholarship includes instruction in Arithmetic, Mensuration and Hie

Use of Letters in Algebraic Formulas, Mechanics, Mechanical Drawing. Steam and Steam Engines,

Steam Boilers, IKuainns and Motors. .... ., . a . Jt
Besides a thorough education in the theory of Steam Engineering the instruction is designed to

qualify steam Kngi 'is and other students to understand, operate and care for electrical ma-
chines; to instill electrical plants; to perforin calculations and to local. and remedy faults.

Studies are carried on at home. No time lost from work. Specially prepared Instruction and
Question Papers, superior to text-books, furnished free tostudents.

Also courses in Mechanics: Civil Engineering in all its branches: Book-Keeping and Business torms
and the English Branches.

A circular giving full particulars will he sent free. Mention the subject in winch you are inter-

ested. Address

THE INTERNATIONAL CORRESPONDENCE SCHOOLS, Box 1002, Scranton, Pa.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Accumulators.
Electric Storage Battery Co.

Annunciators.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Electric Appliance Co.
Partrick A Carter Co.

Arc Lamps.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Diehl Mfg Co.
Electric Arc Light Co.
Ft. Wayne Elec. Corporation.
Manhattan Gen'l Cons. Co.
Perkins Elec. Switch Mfg. Co.

Puritan Electric Co.
Standard Therm. A Elec. Co.

Westinghouse El. A Mfg. Co.

Arc Light Cord.
Samson Cordage Wks.

Assayers.
Nafc'L Ore & Reduction Co.

Batteries and Jars.
Andrae, J- A Sons Co.
Butler Hard Rubber Co.
Chicago Edison Co.

Chicago Gen'l Fixture Co.
Commercial El. Supply Co.

Dearborn Electric Co.
Electric Appliance Co.
Electric Storage Battery Co.

Genor A Colburn.
Leclanche Battery Co., The.
Metropolitan Electric Co.
Midland Electric Co.
Ohio Electric Works.
Peru Elec. Mfg. Co.
Western Electrio Co.

Bells.
Commercial El. Supply Co.
Electric Appliance Co.
Huebel A Manger.
Ohio Electrio Works.
Partrick A Carter Co.
Western Electric Co.

Belting.
Jewell Belting Co.
Main Belting Co.
Shultz Belting Co.

Boilers.
Clonbrock Steam Boiler Co.
Racine Hardware Co.
Weston Engine Co.

Books, Electrical.
Electrician Publishing Co.

Bronze.
Besly & Co., Chas. H.
Phosphor BronzeSm.Co.,Ltd.

Brushes.
Commercial El. Supply Co.
HobartEiec. Mfg. Co.
Holmes Fibre-Graphite Co.
McKeague, J. B.
Partridge Carbon Co.
Wirt, Chas.

Burglar Alarms.
Commercial El. Supply Co.
Electric Applianoe Co.
Huebel & Manger.
Partrick & Carter Co.
Western Electric Co.

Cables (See Insulated Wires.)
Cables, Electric (See Insu-
lated Wires), Copper,
Sheet and Bar.
American Elec Works.
Brixey, W. R.
Commercial El. Supply Co.
Eastern Electric CaDie Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C Co.
Washburn & Moen Mfg. Co.
Western Electric Co.

Carbon*.Points* Plates.
Chicago Edison Co.
Chicago General Fixture Co.
Commercial El. Supply Co.
Electrio Appliance Co.
General Electric Co.
Partridge Carbon Co.
Reisinger, Hugo.
Standard Paint Co.
Western Electric Co.

Cars.
Brill Co., J. G.

Coloring for Inc. Lamps.
Webster Chemical Co.

Compound.
California Asphalt Co.
Commercial El. Supply Co.
Electric Appliance Co.

Johns Mfg. Co., H. W.
McLennan & Co., K.
Okonite Co.
Standard Paint Co.

Conduits.
Armorite Interior Cond. Co.
Commercial El. Supply Co.
Electric Appliance Co.
Interior Conduit & Ins. Co.

Construction A Repairs.
Andrae, J. & Sons Co.
Chicago Edison Co.
Electrical Exchange, The.
Ft. Wayne Elec. Corporation.
Gregory Co., Chas. E.
Hodge, Walsh & Loring,

Contractors and Electric
Light Plants.
Ahlm-Edwards El. Co.
Andrae, J. & Sons Co.
Arnold, B. J.
Arnold El. Pr. Station Co.
Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
Card Electric Co.
Clymer & Heilman.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hodge, Walsh & Loring.
Jenney Elec. Motor Co.
Northern Electl. Mfg. Co.
Patitz, A. M.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westinghouse Elec & MfgCo.
Western Electric Co.

Copper.
Besly & Co., Chas. H.
Mansfield Temp. Copper Co.
McDermid Mfg. Co.

Copper Wires.
American Electrical Works.
Besly & Co., Chas H.
Brixey, W. R.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
General Electric Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard UndergroundC Co.
Washburn & Moen Mfg. Co.
Western Eleotric Co.

Cordage.
Samson Cordage Wks.

Crookes' Tubes.
Commercial El. Supply Co.
Edison Dec. & M. L. Dept.
Perkins Elec. Switch Mfg.Co.

Cross-Arms, Pins and
Brackets.
Brady, T. H.
Commercial El. Supply Co.
Electric Appliance Co.
Farr Tel. & Const. Supply Co.

Cut-Outs and Switches.
Automatic Cir. Breaker Co.
Automatic Switch Co.
Bryant Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer A Hellman.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Eddy Elec. Mfg. Co.
Electrio Appliance Co.
Farr Tel. & Const. Supply Co.
Ft. Wayne Elec Corporation.
General Elec. Co.
Gilmore El. & Mfg. Co.
Hart & Hegeman Mfg. Co.
Hill, W. S. Elec. Co.
Imperial Porcelain Works.
Morrison Southern El. Co.
Pacific Electric Co.
Peru Elec. Mfg. Co.
Perkins ElecSwltch Mfg. Co.
Reynolds, S. K.
Westinghouse El. & Mfg. Co.

Dynamos.
Ahlm-Edwards El. Co.
American Engine Co.
Brush Eleotric Co.
Card Electric Co.
Clymer A Hellman.
Colburn El. Mfg. Co.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec Corporation.

kv AlnhnKAtla

General Electric Co.
Glnsburg, R. L. A Sons.
Gregory Co., Chas. E.
Hlne&Co., L. A.
Jenney Elec. Motor Co.
Northern Electl. Mfg. Co.
Siemens & Halske Elec Co.
Triumpti Electric Co.
Westinghouse El. & Mfg. Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
American El. Heating Corp.
Detroit Elec. Heating Co.
Globe Elec. Heating Co.
Johns. H. W., Mfg. Co.

Electric Meters.
American El. Meter Co.

Electric Railways.
Brush Electric Co.
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halske Elec Co.
Westinghouse El. & Mfg. Co.

Electrical and Mechani-
cal Engineers.
Arnold, B. J.

Bain, Foree.
Bryan & Humphrey.
Eddy Elec. Mfg. Co.
McRae, A. L.
Patitz, A. M.
Pratt. Chas. A.

Electrical Instruments.
Automatic Cir. Breaker Co.
Bryant Electrie Co.
Chicago Edison Co.
Clymer & Heilman.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Electric Appliance Co.
Gilmore El. & Mfg Co.
Keystone El. Instrument Co.
McKeague, J. B.
Queen & Co.
Weston Electrical Inst. Co.
Whitney Elec Inst. Co.

Electrical Specialties.
American Elec Fuse Co.
American El. Heating Corp.
Aodrae, J. A Sons Co.
Automatic Cir. Breaker Co.
Bryant Electric Co.
Clymer & Heilman.
Commercial El. Supply Co.
Faries Mfg. Co.
Genor & Colburn.
Imperial Porcelain Works.
Lever, C. H. Mfg. Co.
Metropolitan Electric Co.
Pacific Electric Co;
Partrick & Carter Co.
Peru Elec. Mfg Co.
White Co.. The O. C.

Electrical Woodwork.
Lever, C. H. Mfg. Co.

Electro-Plating Mach'y.
Besly & Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.
Jenney Elf*c. Motor Co.

Electrotypers.
Chic Electro & Stereo. Co.

Engines, Gas
Otto Gas Engine Wks.
Van Duzen Gas & Gso. En.Co.

Engines, Steam.
American Engine Co.
Ball Engine Co.
Philadelphia Eng. Works.
Racine Hardware Co.
Weston Engine Co.

Fan Outfits.
Commercial El. Supply Co.
Interior Conduit & Ins. Co.
Westinghouse El. A Mfg. Co.

Fibre.
Butler Hard Rubber Co.
Delaware Hard Fibre Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co.,G. A H.

Fire Alarms.
Western Electric Co.

Fixtures, El. A Comb'n.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.

Fuse Wire.
Brixey, W. R-
Chicago Fuse Wire A Mfg.Co.
Commercial El. Supply Co.
Electric Appliance Co.
General Electric Co.

Gaskets.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

<-a- Lighting Electric.
Bogart, A. L.

Gears.
Besly A Co., Chas. H.

General Elec. Supplies
Andrae, J. A Sons Co.
Besly A Co., Chas. H.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman.
Commercial El. Supply Co.
Cutter El. A Mfg. Co.
Dearborn Electric Co.
Electric Appliance Co.
Farr Tel. A Const. Supply Co.
General Electric Co.
Genor & Colburn.
Gilmore El. A Mfg. Co.
Hill, W. S Elec. Co.
Hodge, Walsh A Loring.
Huebel A Manger,
Interior Conduit A Ins. Co.
International Elec, Co.
Johns, H. W., Mfg. Co.
Metropolitan Electric Co
Midland Electric Co.
Minneapolis El. A Cons. Co.
Morrison Southern El. Co.
Ohio Electric Works.
Pacific Electric Co.
Partrick & Carter Co.
Peru Elec. Mfg. Co.
Sioux City Brass Works.
Westinghouse El. A Mfg. Co.

Globes and Electrical
Glassware.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Hemingray Glass Co

GoT'nors, Water Wheel.
LombardWaterWheelGv.Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hard Rubber Goods.
Butler Hard Rubber Co.

Induction Coils.
International Elec. Co.
Queen A Co.

Insulators and Insulat-
ing materials.
Andrae, J &SonaCo.
Brixey, W. R.
Bryant Electric Co.
California Asphalt Co.
Chicago Edison Co.
Commercial El. Supply Co.
Dearborn Electric Co.
Delaware Hard Fibre Co.
Electric Appliance Co.
Empire China Works.
Farr Tel. A Const. Supply Co.
Gilmore El. A Mfg. Co.
Hart A Hegeman Mfg. Co.
Hemingray Glass Co.
Hodge, Walsh & Loring.
Interior Conduit A Ins. Co.
Johns Mfg. Co., H. W.
Kartavert Mfg. Co.
Locke, Fred. M.
McKeague, J. B.
Mica Insulator Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated Wires and
Cables—Magnet Wires.
American Electrical Works.
Brixey, W. R.
Chicago Edison Co.
Commercial El. Supply Co.
Dearborn Electric Co.
Eastern Electric Cable Co.
Electric Appliance Co.
Farr Tel. A Const. Supply Co.
General Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.

Lamps, Alternating.
Puritan Electrio Co.

Lamp Shades.
Pacific Electric Co.

Lamps, Incandescent.
Buckeye Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Dearborn Electric Co.
Edison Dec. A M, Lamp Dept.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co.,
Manhattan Inc. Lamp Co.
Metropolitan Electric Co.
Ohio Electric Works.
Perkins Elec. Switch Mfg. Co.
Shelby Electric Co.
Sawyer-Man Elec. Co.
Westinghouse El. A Mfg. Co.

Lightning Arresters.
Electric Appliance Co.
General Electric Co.
Westinghouse El. A Mfg. Co.

Magnet Wire.
(See Insulated Wires.)

Mechanical Machinery.
Besly A Co., Chas. H.
Garvin Machine Co.. The.
Robertson A Sons. J. L.
Stilwell-Bierce Smith-Vatle.

Mica,
Commercial El. Supply Co.
Johns Mfg. Co., H. W.
Munsell & Co., Eugene.
Rich, Jas. W.

Mining Apparatus, Elec.
General Electric Co.
Westinghouse El. & Mfg. Co.

Motors.
Ahlm-Edwards Elec. Co.
American Engine Co.
Brush Electric Co.
Bubier Publishing Co.
Card Electric Co.
Colburn El. Mfg. Co.
Commercial El Supply Co.
Dallett A Co , Thos. H,
Dearborn Electric Co.
Diehl Mig. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Gregory Co., Chas. E.
Hine&Co., L. A.
Interior Conduit & Ins. Co.
Jenney Elec Motor Co.
Metropolitan Electric Co.
Northern Electl. Mfg. Co.
Ohio Electric Works.
Sioux City Brass Works-
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Triumph Electric Co.
Westinghouse El. A Mfg. Co.

Oil Filters.
Metropolitan Electric Co.

Packing.
Besly A Co. Chas. H.
Garlock Packing Co.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
California Asphalt Co.
Commercial El. Supply Co.
Johns, H. W. Mfg. Co.
Standard Paint Co.

Phosphor Bronze.
Phosphor Bronze Sm. Co.Ltd.

Platinum.
Baker A Co.

Poles.
Brown, DeWltt, Cedar Co.
Hart, C- S-
Lindsley Bros.
Northern Supply Oo.
Tagatz, H. A.

Porcelain.
Bryant Electric Co.
Commercial El Supply Co.
Empire China Works.
General Electric Co.
Imperial Porcelain Works.
McKeague, J. B.
Peru Elec Mfg. Co.

Publishers, Electrical.
Electrician Publishing Co.

Pulleys.
Rockwood Mfg. Co., The.

Push Buttons.
Commercial El. Supply Co.
Electric Appliance Co.
Partrick & Carter Co.

Reels, W^ire.
Minnfanolis El. & Cons Co.

Refiners.
Swarts Metal Refining Co.

Re-Winding.
Chicago Edison Co.
Electrical Exchange, The.

Gregory Co., Chas. E.
Hodge, Walsh & Loring.

Rheostats.
General Electric Co.
Iron Clad Rheostat Co.
Leonard, Ward, Elec. Co.
Westinghouse El. A Mfg. Co.

Sal Ammoniac.
Klipstein A Co., A.

Second-Hand Machin'y.
Eiectri- al Exchange. The.
Gregory Co., Chas. E.

Speaking Tubes.
Electric Appliance Co.
Partrick A Carter Co.

Speed Indicators.
Besly A Co., Chas. H.
Keystone El. Instrument Co
Queen & Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Steam Ganges.
Robertson & Sons, J. L.

Steam Heating.
Webster A Co., Warren.

Steel Pipe.
National Tube Works Co.

Storage Batteries.
Electric Storage Battery Co.

Supporters, Inc. Lamp.
Faries Mfg. Co
White Co.. The O. C.

Tapes, Insulating.
American Electrical Works.
Brixey, W. R.
Commercial El. Supply Co.
Electric Appliance Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Insulated Wire Co.
Okonite Co.. The.
Simplex Electrical Co.
Standard Paint Co.
Washburn A Moen Mfg. Co.

Telegraph Apparatus.
Electric Appliance Co,
Western Electric Co.

Telephones. Telephone
Material and Switch-
boa* ds.
American El. Telephone Co.
Andrae, J A Sons Co.
Commercial El. Supply Co.
DeVeaufe Co.
Farr Tel. & Const. Supply Cu.
International Elec. Co.
Kusel, D A. Tel. Mfg Co.
Metropolitan Electric Co.
Mianus Electric Co.
Orne Elec. Cons. Co.
Standard Tel. A El. Co.
Viaduct Mfg. Co.
Western Electric Co.
Western Tel. Cons. Co.

Transformers.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Ft. Wayne Elec. Corporation
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg. Co

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
Brill Co .J. G.
General Electric Co.
Westinghouse El. A Mfg. Co

Turbine W bee In.

Dayton Globe Iron Works Co.
Leffel & Co., Jas.
Smith ( o . S. Morgan
Stilwell-Bierce Smith-Vatle.

Universities.
Int. Corr Schools

Water Wheel-.
Dayton Globe Iron Works Co
Leffel A Co . Jas
Smith Co . S Morgan
Silwell-Bierce Smith-Vaile

Wire, Bare.
Besly & Co., has. H.
Brixey, W. R
Commercial El. Supply Co.
Electric Appliance Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Standard Underground P f\n

Washburn & Moen Mfg. Co.
Wire Joints.
American Eire. Fuse Co.

X. Ray Outfits.
Commercial El. Supply Co.
Edison Dec. A M. Lamp Dept
Queen & Co.

»I Indi »-F Xk£fiv«*t~t-imA.mAn -tLA Saa
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Diehl BalanceWheel Motors.
THE ONLY
MOTOR
That can be directly
coupled to the shafts of

sewing machines.
MOTORS are entirely

SELF-CONTAINED and
replace the ordinary bal-
ance wheels.
THE RHEOSTAT is SO

arranged beneath the ta-
ble that the machine can
be started and stopped
or the speed regulated
simply by foot pres-
sure upon the treadle.

IN THIS
MANNER
The highest economy is

attained, because all ob-
jects intervening be-
tween the source and
subject of power are dis-

pensed with and the
electric current is only
used when the machine
is running.

Write for

catalogue.

DIEHLMANUFACTURING CO.,
ELIZABETHPORT, IM. J.

SHOWROOMS: 561-563 BROADWAY, NEW YORK CITY; 128-132 ESSEX STREET, BOSTON.

BELT
DRIVEN

DIRECT
DRIVEN

M^5nELD,DhmlJ.5J

THE AMERICAN ELECTRIC METER.

Designed

(or all

Forms

of

Service.

Send tor cir-

« 11 1 a I'm and
price lists.

The . . .

American

Electric

Meter

Co.,

Cor. 9th Street and
Montgomery Ave-

PHILADELPHIA,

3-Wire 22-Llshl Meier. Case Open, Showing Mechanism.

Anchor or Toggle Bolt.

i*

Eh
TENSiLE STRENGTH, 870 LBS.

Electrical and Small Woodwork a Specialty.
Send for catalogue.

C. H. LEVER MFG. CO., CHICAGO.

"K W. J." fflectrtc Car Heater.
(PATENTED.)

Simplicity—Effectiveness— Durability—Economy,
- No coils to short-circuit or break, no oxidation, perfect air

circulation, easily controlled and regulated by patented knife
switch. Adjustable to three different degrees of heat. Prices.
etc., on application. .......

H. W. JOHNS MANUFACTURING CO.,

New York, Philadelphia. Boston

240-342 Randolph Street.
. , . CHICA60, ILX

THE
LEADS THEM ALL.

Patented November 14, 1893.

>

When ordering see that you get
the DUGGA9I.

Made in one wire No. 4, 5 and 6.

Two wire No. 2 and 3i

Three wire No. 1.

They are corrugated and V-
shaped groove.
They grip like a vise.

No sagging wire when once
stretched.
They are made of the flnest

glazed porcelain. Ten of them
used to one of any other make.

No. 1, 3 and 4 holds wire 16 to 8.

No. 2 and 5 holds wirB 6 to 00.

No. 6 holds wire 000 and larger.

Imperial Porcelain Works,
). B. McKEAGUE. Western Manager.

369 Wabash Ave.. Chicago. III.

FACTORY, TRENTON, N. J.

Porcelain Specialties of all kinds.
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JENNEY, JENNEY, JENNEY. JENNEY,

GENERATORS AND MOTORS.
ELECTRO=PLATING DYNAMOS.

Jenney Electric Motor Co.,
300 La Salle Street, Indianapolis, Ind.

!ARMuRIT
INTERIOR CONDUIT

99

CUMMINOS PATENTS.

Note how the Wood-Lining does not crack.

ARMORITE INTERIOR CONDUIT CO., tiQSjfig
EliECTKIC APPLIANCE CO., Chicago, General Western Agents.

For * ) Least -;Slippage-

DYNAMOS »i^^**» ? Non- Breakable •!

Motors^°®°o*s ANYks,ZE
' OR " SHAPE:

l
Drop-HammFRS^Hub^any; LengthAUKV V. nAMMLKO^>H NY:pos|T|ON .§

& GENERAL 'USE © J Prompt- Shipments!

MAdE " bY- The- Rockwood- Manufacturing- Co- N£-l,
J.M.M. R'y.± Penn'a- S't.,

|ndTaNaP0LIS; INDIANA^. S- A.

CHICAGO AGENTS FOR

CLIFTON IRON ARMORED

CONDUIT,

Arc Lamps, Carbons,

Electrical Supplies and Fixtures.

1: '')

169 Adams St., CHICAGO, ILL

PAPTRICK^«" -

CARTER CO. mvmmm
SSBES" ANNUNCIATORS -

ELECTRIC BURGLARS. EIRE ALARMS
SUPPLIES SIGNAL GONGS-BELLS etc.

96 LEADS.
WHY?

BECAUSE:
1st—Has perfect contact.

without marring softest

wire.

2nd—Line wire is held by'

clamp instead of screw
points.

3rd—It is easy to take

apart; no screw driver,

only a quarter turn.

4th—Can use long fuse.

5th—All that use them say

so.

Write lor Prices on Fuse Blocks, Etc.

GILMORE ELEC. & MFG. CO., North Easton, Mass.

BUCKEYE
INCANDI

Monadnock Building, Chicago.
:im'

QUALITY
UNEQUALED

FACTORY
PRODUCTION
TRIPLED.

THE BUCKEYE ELECTRIC CO., Cleveland, Ohio.



February 27, 1897 WESTERN ELECTRICIAN.

The Largest Storage Cells in the World.

HIGH TENSION TRANSMISSION WITH LOW TENSION DISTRIBUTION

ii

BY MEANS OF

CHLORIDE

ACCUMULATORS."
REGISTERED SEPTEMBER II, 1894.

PLANT INSTALLED FOR THF HARTFORD ELECTRIC LIGHT COMPANY BY

DREXEL BUILDING,

ILADELPHIA
7 -~«

BRANCH OFFICES!
NEW YORK, BOSTON, CKICAGO, SAN FRANCISCO,

<><> Broadway. 92 State Street. 1543 Marquette Bldg. iii Market Street.
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LONG DISTANCE TRANSMISSION OF POWER.
The Westinghouse Electric & Manufacturing Company, owning the Tesla patents, and having

had all the advantages of the use of such patents, manufactures the best polyphase apparatus for
the two-phase system, the three-phase system and the C. F. Scott system, which combines the
advantages of both.

The electric power at Niagara Falls is generated by the Westinghouse Electric & Manufacturing
Company's Apparatus, and is transmitted by the three-phase system covered by the patents of C. F.

Scott and controlled by the Westinghouse Company. The Cataract Construction Company has, tin

addition to the three 5,000 h. p. generators already purchased ), contracted with the Westinghouse
Company for five additional generators, each of 5,000 h. p. capacity. The statement of the General
Electric Co. that "the power of Niagara Falls is transmitted by the General Electric Company's
three-phase system and apparatus," is intentionally misleading.

Among the plants equipped with our apparatus, in addition to the great plant at Niagara Falls,

are:
Location of Plant. Source of Power. H. P.

Fair Haven. Vt Water 300

Juiz de Fora, Brazil Water 400

Quezaltenango. Guat Water 200

West Brook. Me Water 100

Ward. Colo Water 100

Cumberland Mills. Me Water 600

Telluride. Colo, (mines) Water 1.600

Sacramento, Cal Water 1,067

Hartford. Conn Water 3,200

Voltage of Line.

2.200

4.500

2,200

200

440
8.000

11.000

15.000

10.000

Distance.

7 and 1 1 miles.

7 miles.

4A miles.

i mile.

1 mile.

5 miles.

3 and 1 5 miles.

29 miles.

1 1 miles.

Location of Plant. Source of Power. H. P.

Helena. Mont Water 3,467

Salt Lake City, Utah Water 3,000

Concepcion, Mexico Water 80

PI. Tampa, Fla Water 200

Grosvenor Dale, Ct Water 400

Burlington, Vt. Water 267

Filchburg. Mass Water 400

Montpelier, Vt Water 400

And others.

Voltage of Line. Distance.

11.000 11 and 16 miles.

15.000 14 miles.

2.200 2- miles.

2.200 3 miles.

2,200 3* miles.

2.500 21 miles.

10.000 6 and 12 miles.

WESTINGHOUSE ELECTRIC AND MANUFACTURING CO.,

lURG,
New York, 120 Broadway. Chicago, N. Y. Life Bldg.
Boston, Exchange Bldg. Philadelphia, Girard Bldg.
Buffalo, N. Y., 8 Erie Co. Bank Bldg Pittsburg, Westinghouse Bldg.
Charlotte, N. C, 36=8 College St. St. Louis, American Central Bldg.

San Francisco, Mills Bldg. (
' Westinghouse Electric Co., Ltd.,

Syracuse, N. Y., Bastable Bldg. -' 32 Victoria St., London. S.W., England.
Tacoma, Wash., 102 S. 10th St. ' 32 Ave. de POpera, Paris, France.

For Canada address Ahearn & Soper, Ottawa, Ont.

MOONLIGHT SCHEDULE
FOR 1897,

IMO\A^ READY
Send 1 cents for a copy. Liberal discount

if large quantities are ordered.

ELECTRICIAN PUBLISHING CO
SUITE 510 MARQUETTE BUILDING CHICAGO.
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Etjgejte F. Phillips, Prest. F. N. Phillips, Treas. W. H. Sawyer, Secy.

AMERICAN ELECTRICAL WORKS,
PROVIDENCE, R. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMER1CAN1TE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Store, P. C. Ackerman, 10 Cortlandt St.

Chicago Store, F. E. Donohoe, 241 Madison St.

Montreal Branch, Eugene F. Phillips' Electrical "Works.

THE CLARK WIRE.
Patented.

FOR
SWITCHBOARD,

RAILWAY

and MOTOR USE.

CLARK WIRE"

AH sizes of

Stranded and Flex-

ible Wire and
Cables with

Clark's Insulation.

Inspector Boston Fire Underwriters' Union says:

"A thoroughly reliable and desirable wire in every respect. '

'

The Clark wire has been before the public and in use for the past ten years,

and has met with universal favor. We guarantee our insulation wherever used.

Aerial, Underground or Submarine, and our net prices are as low, if not lower,

than any other first-class insulated wire. We shall be pleased to mail Catalogues,

with terms and discounts for quantities.

EASTERN ELECTRIC CABLE COMPANY,
HENKY A. CLARK, Treas. and Gen'l Manager.
HERBERT H. EUSTIS. Pres. and Electrician.

61-63 Hampshire Street,BOSTON, IV1AS

1 Per Cent. Dividend
Seems large, but we claim that an indicator at H-'-lo will enable you to run
youc engine more economically; that "Eureka" Packing will create less

friction and last three to four times longer than any other; that our Sep-
arator, Oil Extractor, Feed Water Heater, Damper Regulator and other

appliances are equally profitable. Send for our catalogue.

Jas. L. Robertson & Sons,
SUCCESSORS TO H1NE &. ROBERTSON CO.,

76 Cortlanclt Street, Xexv Yorki

MDOUBLE GROOVE POM INSULATOR
HIGH INSULATION.

The most perfect Glass Insulator made is the
Teat Insulator.

"The Teats on the lower rim of the petticoat
attract the water on the outer and inner surfaces
of the Insulator into drops. The water drops
from these points onto the cross arm, thereby
preventing the moisture from creeping to

the pin."

HEMINGRAY GLASS CO.,
CoTy

gto-

FACTORIES, MUNCIE, IND.

'5

McKI
The largest makers of all sizes and kinds of Special

Wrought Mild Steel and best Wrought Iron Tubular Goods
in the world, control the manufacture of Wrought Tubular
Goods made of a high class of mild steel from the ore to
the finished product, and unqualifiedly recommend Na-
tional Steel Pipe for all uses as better than any iron pipe
made.

SAL AMMONIAC.
(ELECTRIC BRAND.)

For Electrical Purposes.
Guaranteed 98/99 per cent, and free of lead and iron.

If you want the best quality ask your dealer

for this brand. Imported by

A. KLIPSTEESf & COMPANY, 122 Pearl St., New York.

We have the Largest and Most Complete Electrical

In the West. ELECTRICAL REPAIRS AND MACHINE WORK OF EVERY DESCRIP-
TION. In having your repair work done by a company operating' hundreds of dynamos
and motors yon are sure of good work and get the benefit of our experience. NO SCRAP
WIRE LSED.

CHICAGO EDISON COMPANY,
76 MARKET

tmmKmmmmmmMMMmmmmmmBmamamMBaMBmaammMBMm^KamM

WFACTOKir.

EVERYTHING IN WIRE.
BARE AND INSULATED.

ALSO MANUFACTURERS OF THE "CHICAGO" RAIL BOND.

WASHBURN * MOEN MFC. CO.,
VA/OROESTER, MASS.

BRANCH OFFICES AND WAREHOUSES: New York, Chicago. Sao Fraocisco, Houston, Philadelphia,
Pittsburg, Scranton.

WEATHERPROOF WIRE,
ACENCIES:

Western Electric Co., New York.

Electric Appliance Co,, Chicago,

Pettingell Andrews Co,, Boston,

Electrical Engineering Co., Minneapolis,

St, Louis Electrical Snpply Co,, St. Lonis,

The Bradford Belting Co., Cincinnati

Phillips Insulated Wire Go,
Office and Factory: PAWTUCKET, R. I.
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FOR SALE.
Electric Lighting Plant

.la a good Illinois town of about
3,000 people. Enquire

A. M. SEARLES,
1 202 Fisher bldg.

CHICAGO.

FOR SALE.
$3,000 will buy two-thirds stock issued in

telephone company doing prosperous business in

live western town. Address "Telephone,'*
care "Western Electrician, Suite 5io Mar-
quette Building, Chicago.

FOR SALE CHEAP.
Four Electrical Generators in First-

class Condition.
Constant potential, 150 K. W., Type A 23-1

Volts, 500; amperes, 300. Detroit Electrical
Works' Standards Apply to

B. L. GINSBURG & SONS,
DETROIT, .... MICH.

FOR SALE.
One 1,000 light incandescent dynamo and one

100 light incandescent. Both direct current, com-

pound wound.

I_. A. HI I NEC &
234 E. Lake Street,

CHICACO.

FOR SALE.
Two 3 li. p. Motors; three 4 h. p. Motors; two

5 h. p Motors; eight 50 light Dynamos; two 135
lignt Dynamos; one 450 light Dynamo; one 45
k. w. Alternator; two 50 k. w. Alternators; one
60 k. w. Alternator; one 75 k. w. Alternator.
V.J. MAYO, 100 N Clinton St., Chicago.

FOR SALE.
A constant potential, compound wound, multi-

polar, six-pole generator, 160 k. w. 500 volt, with
held rheostat, sliding base tightener and pulley.
This machine was on exhibition at the Atlanta
Exposition, in 1S95. where it was used— but lias

not beeu used since—is practically as good as new
and will be sold at a bargain. It is one of our own
make. Please address Jenney Electric
Motor Company. Indianapolis, Ind.

FOR SALE.
New armature disk notching machine, also

disk blanking press. Address Machinery, care
Western Electrician, 510 Marquette Bldg.,
Chicago.

FOR SALE.
One double crank power Ferracute press for

stamping out armature discs. Includes two disc
dies and full size bolster. Has automatic stop
for each revolution. Has not been used over six
months. Also have for sale cheap new 00 light
compound wound dynamos and 5 h. p. motors.
Geo. D. Whitcomb Co.. 86 to 00 East Ohio St.,

Chicago.

WANTED.
A position to take charge of an electric light

plane. Good, all round man. Understand
water-works pumps. Am a married man and
will do good work for reasonable wages. Ad-
dress "ELECTRICIAN," 509 27th Street, Mil-
waukee, Wis.WA NTED.
ARMATURES TO REWIND.
Winders direct from T.-H. and Westinghouse
shops. Work guaranteed. Ten years' experience.
Light plants installed complete. Send for prices.

HODGE, WALSH &. LORING,
531 Delaware. Kansas City. Mo,

"AN OPPORTUNITY."
Street Railway and Electric Light Franchise

Combined, to Dispose of.

Instructions have been given to the" under-
signed by the City Council of the City of .Cedar
Falls, Iowa, to say to persons that want to invest
in Street Railway and Electric Plant combined, that
Cedar Falls has a Franchise to dispose of.

PETER MELENDY, Mayor.

Incandescent Lamp Supporters

Instant placement and fixture of lamp in any
desired position, with no attention to fastenings.
Adapted to every requirement from library to

workshop. SendforcatalogueC.

THE 0. C. WHITE CO., WORCESTER, MASS.

Faultless,
A strictly first-class
lamp, perfect in all Its

details and sold under
a guarantee that it

is equal to the best
made.

The

Manhattan

Incandescent

\ Lamp
Has no superior.
It is not a combine
lamp and is on the
market at the low-

est price a
high -gr ad e
lamp can be
sold for.

Efficiency,
life and main-
tainence can-
dle power un-
rivaled.

All pr'ces,
delivered,
we pay the
freight.

Prices will
astonish you.
Send for

price list.

Manhattan

Incandescent Lamp Co.
Main Offices and Salesrooms:

Manhattan Building, - St. Paul, Minn,

cemmMm
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INCANDESCENT DYNAMOS for sale,

l io-light Akron; l in-light Perret; l 18-light
Westinghouse, compound; l SB-light Edison; l

25-light Daft; l 50-light Cincinnati; l 50-light
Mather; l 55-liglit Edison, compound; l 60-light
Westinghouse; 175-light Eddy; 1 110-light Edi-
son; 1 125-light Westinghouse, new; 1 150-light

Edison, compound; l 210-ligbt Edison, 12K. W.;
l 250-light Edison. 15 K. WT: 1 250-light Westing-
house, compound; 1 306-hgUt Mather; 1 300-light
Hornellsville, compound; l 350 T.-H., D., 20 com-
pound; 1 360-light Westiuahouse; l 425-light
United States; 2 450-ligbt Edison, 25 K. W.; 1 500-

light Edison, 30 K. W.; 1 700-light Thomson-
Houston, compound D. 40; 1 l,ooo-light Edison
No. 20, 00 K. W.; 2 1,000-lIght Standard, multipo-
lar compound wound, line condition; large stock
of Arc Dynamos and Arc Lamps. Next ad. will

contain list nt" motors, alternators, transformers,
instruments and supplies; Send for our monthly
I'.argain Sheet with cash prices.

CHAS. E. GREGORY CO..
47-19 S. Jefferson Street. CHICAGO.

ELECTRICAL

EXCHANGE,
166-174 S. CLINTON ST.,

CHICACO.

Long-Distance Tel. 744 Express.

WRITE FOR PRICES.

STUDENTS
Will find that the Western
Electrician can help them
wonderfully in the study of

electricity. Subscribe now.

$3.00 per year, in advance.

Electrician Publishing Co.,

Suite 510 Marquette Bldg., - CHICAGO

Scrap Copper Wire Wanted.
It you have any Old Copper Wire ot any description to

dispose of, it will pay you to communicate with us, as we are

at all times in the market for any quantity of Scrap Copper
Wire, at the highest market values. We pay cash and send
prompt returns. We are also supplying the electrical trade with
our high grade Babbitt, Cotton Waste, Solder, Etc. Please com-
municate witli us.

SWARTS METAL REFINING CO.,
I 18 and I20W. Lake Street, CHICACO, ILL.

Stilwell's Patenh™™ Water Purifier.
Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

Tie Stilwell-Bierce & SmitMaile Co.,

DAYTON, OHIO.
Risdon Iron & Locomotive Works, San Francisco, Cat., Pacific Coast Agent.

NORTHERN SURRU.Y CO.,
CEDAR POLES and RAILWAY TIES.

Office : Old Colony Bldg., CHICAGO, ILL. Yards : Peshtigo, Wis., Fisher& Nathan, Mich.

Write for

Prices on LIVE CEDAR POLES% S. Hart,

0C0NT0, WIS.

Map of the United States.
A large handsome Map of the United

States,' mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen eents in- postage

by P. S. Eustis, Gen'l Pass. Agent, C, B.

&Q. R. R., Chicago, 111.

INTERNATIONAL ELECTRIC CO.,
76 Beekman Street,

Wew York.
Ruhmkorff

Induction Coils.

Telephone Coils, Experi-

mental Work, Small Ma*
chinery, Binding Posts.

CEDAR
Lindsley Bros.,

MENOMINEE. MXH„

WHOLESALE PRODUCERS. POLES

ffi™.
ES

CEDAR POSTS, POLES AND PILING
Write H. A. TAGATZ, Beaver, Wisconsin.

WHOLESALE PRODUCER OF ALL KINDS OF CEDAR PRODUCTS.

MENOMINEE, MICH., for prices on WHITE CEDAR POLES.

Agents Wanted.

A few good live agent*

to take subscriptions for

the WESTERS ELEC-
TRICIAN and handle our

book publications. Liberal

commissions paid.

Address, stating expe-

rience and references,

Electrician Publishing Co.,

5 I O MARQUETTE BLDC,

CHICACO.

WE UNDERSELL ALL!

1.75

Bicycle Electric Lights 83.00
Necktie Electric Lights 1.60
Edison Electric Motors 1.00
Battery Fan Motors 5.00
** Mfdical Batteries
Induction Coils
Kle.ti-ic Bells nnest,
Dry Batteries Best, .25

Discount to Dealers.

Our Bicycle Electric Light
is the best thine tliat ever
happened. Catalogue free.

OHIO ELECTRIC WORKS, Cleveland, Ohio.

BELLS
PUSH BUTTONS.
Exclusive Features.

Send for New Catalogue.

Huebel & Manger,
MANUFACTURERS,

Style F. 290 Graham St., Brooklyn, N.Y.

HART FLUSH

SWITCHES
For single switches or gangs. Time saved in installing the

switch more than pays for the hox. Prices low.

THE HART & HEGEMAN MFG. CO.,
HARTFORD, CONN.



February 2J, 1897 WESTERN ELECTRICIAN. xvn

Victor Turbine Water Wheel.
Cylinder or Register Gate— Close Regulation and High Efficiency

at Full and Partial Gate-
The attention of ELECTRIC COMPANIES is called to this CELKBRATEO WATERWHEEL as particularly adapted to their use, on account of its remarkably steady motion,

liiiili speed and great efficiency and large capacity for its diameter, being double
the power of most wheels ot the same diameter. It is used by a number of the leading electric com-
panies with great satisfaction. In the economical use ol water it is without an equal, prodrcing the
highest per cent of useful effect guaranteed.

SEND FOR CATALOGUE AND PARTICULARS.
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 38 feet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts,
and where the situation admits of their use we recommend them.

THE STILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works, San Francisco, Cal., Pacific Coast Agents.--

An Efficient Device
FOR MEASURING

AND REELING WIRE.

MINNEAPOLIS

ELECTRIC &
CONS. CO.,

13 S. Fourth St..

Minneapolis,
Minn.

ELECTROTYPES.
CHICAGO ELECTRO. & STEREO. CO.,

196 and 198 S. Clark St., Chicago.

J. C. BRILL COMPANY, - - - PHILADELPHIA,
BUILDERS OF RAILWAY AND TRAMWAY CARS OF ALL CLASSES.

Special attention given to the building of Electric Motor and Trail Cars.

Builders of Brill No. 21 Truck with solid forged frame, and "Eureka" Maximum Traction Pivotal Truck.

Moonlight Schedule

FOR 1897
IS NOW READY.

'rice IO cents.
'EL,ECTRICIAjrPrBLISHI]VGC0..510MarqnetteBldg.,ChioaKO.

The Standard Open Circuit Batteries
of the World.

SJ5HD FOR CIRCULAR AND PRICES.

THE LECLANCHE BATTERY CO.,
111 to 117 East 131st St.. N. Y.

No More Liquid Batteries.
THE ROYAL COMBINES BEST FEATURES OF

LIQUID AND DRY BATTERIES.

ADVANTAGES:
No action until water is added, hence can be kept

in stock for years.
Especially adapted for export, as extremes of tem-

perature will not affect it.

For open circuit work only.
E. M. F. 1.50 on open circuit.
Amperage 3. on short circuits.

Size 5i" by 2-J", weight li lbs.

\ Guaranteed

Samples sent to any part of U.S.A. on receipt of 75 cts.

Liberal arrangements made with trade.

MIDLAND ELECTRIC COMPANY,
5 Hanover Street, New York, U.S.A.

NEW DRY CELL!
Valuable fea-

tures— Excep-
tionally long life

—Stands "shelf-

wear" indefin-
itely.

mm GENOR&COLBURN
92 Washington St..

BUFFALO, N. Y.

Telephone Men!
Read Webb's "Telephone Hand-

Book." Price, $1.00. . . .

Electrician Publishing Company,
Suite SIO Uarqnette Bide-. Chlcaeo.

PERKINS
New Solid Plate Flush Switch.

CUTS SHOW EXACT SIZE AND SHAPE OF

10 Amp. Double Pole, 10 Amp. Single Pole

Three-Way and Four-Way Switch.

Adjustable Plate on which Key Cannot Bind.

Larger Sizes also in Stock.

Exact Size and Appearance ol Switch

I. MIIXllMi liny UU.,

HARTFORD, CONN.
NUW YORJC: 219 liavcuicyer Uldg. CHICAGO: 1538 /nonailniKk.

Switch with Matt Removed
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TELEPHONES!
RECEIVERS, HOOKS, CORDS, TELEPHONE

WOOD WORK.

SEND FOR NEW CATALOG DESCRIBING OUR NEW

HOMESW!
FOR WAREHOUSE SYSTEMS.

The Lever flies back to the Home Number
when the Receiver is put on the Hook. We also

carry a .full line of ELECTRICAL SUPPLIES.

P MIANUS ELECTRIC CO.,
MIANUS, CONN.

THE

MOTORMAN'S GUIDE,
A PRACTICAL TREATISE

o:v

Street Railway Motors;
OR

How to Become a Practical Motorman,
By J. W. GAYETTY.

Price, = = = = = = $1.00
CONTENTS.

1. Introduction. 2. Car wiring. 3. How to locate trouble in your car while
on the road. 4. How to cut out a motor. 5. Information on "K" controllers.

6. How to locate trouble in a reversing switch and how to overcome it. 7. How
to reverse a car in order to obtain best effects. S. Points about motors that should
be looked after closely. 9. Short circuits. What a short circuit means and how
to locate it. 10. Information on incandescent light circuits. 11. Electric motor
force, or how armature rotation is obtained. 12. How to increase the speed of a
motor by changing two connections. 1 '. General information on Westinghouse
motors. 14. Westinghouse fuse block. 15. Westinghouse lightning arresters.

16. Westinghouse lamp circuit. 17. Information on open circuits and sparking
brushes. 18. Some questions you may be called upon to answer. 19. Points of
interest to all. 20. Conclusion. 21. Diagram of car.

EXTRACT FROM INTRODUCTION.
"Recognizing the fact that not one motorman in twenty thoroughly under-

stands his motors, I feel that I am giving them great value for their money, and
at the same time furnishing them with the means of holding a position on any
line they may be employed on. While serving as foreman in different car
houses, the author has been able to gain a great many pointers that will come up on
the examination of motormen and conductors, and having possessed these, together
with my knowledge of electricity, I feel perfectly safe in stating that they can-
not ask you any question that I have not honestly and correctly answered in this
little book. If you wish to learn the value of this book, go to yourelectrician, or
man in charge of your motors, and ask him for information, and then, and" not
until then, will-you learn the true value of this book. It has always been under-
stood by all electricians or foremen of car houses, that no information of any
importance be given to any one outside of their class, and consequently most men
running cars to-day are ignorant of their motors."

Send for Copy.

ELECTRICIAN PUBLISHING CO.,
510 MARQUETTE BLOC, CHICAGO.

THE STANDARD TELEPHONE
AND ELECTRIC CO.,

MADISON, \A/J2

P. L. Spooner. President.
J. J. Nate, General Superintendent.

E. W. Batcheldek, Secretary.

H. A. Taylor, Treasurer.

Manufacturers of reliable, time tried and tested Telephone

Apparatus. Irrespective of price the best. Trial proves it.

We have received thousands of unsolicited testimonials

and have equipped over 150 dividend=paying exchanges.

A TIMELY HINT: Buy Telephones and Appli=

ances from manufacturers whose guarantee of protection

is a practical certification that your interests will be ably

taken care of. "A Word to the Wise," etc.

Up-to-date instruments furnished to meet all require-

ments of service.

Standard Telephones and Switchboards are leaders. Why? Because

efficiency of operation, best materials, finest workmanship and careful

attention to details recommend their adoption by experts. Correspondence

solicited.

SWEDISH MICROPHONES.
The

Most

Economical

Instrument

for Exchange

Purposes

on the

Market.

Send

for

New

Reduced

Price

List.

Catalogue

Just out.

SOLD SEPARATELY, GUARANTEED INDEFINITELY.

Ericsson Swedish Telephones,
Wall Se's, Desk Sets, Private Line Sets, Long-Distance Sets. Etc.

We are sole sellino: agents of the L. M. Ericsson & Co.'s Swedish Coal Graiu Microphone for the
United States through Messrs.

WrHlT^IAIV «& COUCH,
196 Sumner St., Sole Selling Agents for U. S. BOSTON, MASS.

NEW EDITION.X -RAYS
FOR EVERYBODY.

ly Edward Trevert.

Just off the Press. 93 Pages. 47 Illustrations.

Fully describes in plain terras how to perform experiments" with the X-Ray Outfit.

Tells what electrical apparatus is needed and how to manipulate it. Illustrations show
clearly how to connect up the Crookes Tube, the Ruhmkorfl Coil, and how to run
them, either by batteries or electric light currents. How to make an X-Ray Outfit

very cheaply, including a Fluoroscope.
Write us at once, enclosing 25 Cents in stamps, postal note, express money or-

der, and get one of these valuable books.

ELECTRICIAN PUBLISHING CO..
5,° SEWette Bldg.,CAGO.

'THE TELEPHONE HAND-BOOK
BY HERBERT LAWS WEBB.

Member of the American Institute of Electrical Engineers, and of the Institution of Electrical Engineers, London,. Author of "A Pra ileal Guide to the Testing of
Insulated Wires and Cables." Joint Author of •'Electricity in Daily Life."'

146 Pages, 130 Illustrations, Cloth, Hand-Boole Size, Price $>I.OO.
EXTRACT FROM PREFACE.

"This little book has no pretensiou to be considered a complete treatise on telephony as it exists iu America. The time for such a work is not yet come. But it is felt that there is a demand
for a practical book on telephonn working and management, and the TELEPHONE HAND BOOK Is an attempt at meeting that demand. With the exception of a few chapters dealing with
certain lorms of transmitters and receivers used in Europe, which are given for the information of those.who may wish to engage in the inanufacmre of telephones, the book is based eutirelyon
standard American practice; and most of the material, apparatus and methods described are peculiar to or have originated in this country."

No pains have been spared to make it the best book of its kind. It is right up to date, intensely practical, and so plain and clear in its language that anyone can understand and learn from it

everything regarding telephone work and management. It conforms in size and style to our other Hand-Bjoks whicu have been so favorably received by the entire electrical fraternity.

-CONTENTSr
CHAPTER 1. The Invention of the Telephone.

Sound Waves. Articulate Speech.
Electric Telephony. The Bell Telephone.

5.

9.

10.

11.

12.

Electromagnetic In-

CHAPTER 13.

11.

15.

16.

17.

18.

19.

20.

The Microphone.
Current Induction,

duction.
The Induction Coil: Its Use In the Tele-

phone Transmitter.
The Complete Telephone Circuit.
Magnet Telephones.
The Bell Telephone Receiver.
Other forms of Magnet Telephones.
The Gower, Ader and D'Arsonval Receiv-

ers. Mercadier's Bl-Telepbone,
The Siemens, Kotyra, Neumayer and

Bottcher Receivers.

published and ror sale by ELECTRICIAN PUBLISHING CO.; Suite BIO Marquette Building, CHICAGO.

Carbon Transmitters.
The Blake Transmitter.
The Long Distance Transmitter.
The-Solid-baek Transmitter.
The Berliner Transmitter.
The Cuttriss Transmitter.
Various European Transmitters.
The Efficiency of Carbon Transmitters.
Batteries for Telephone Work.
Open Circuit Batteries.
Closed Circuit Batteries.
The Practical Management of Batteries.
Magneto Bell.

Automatic Switches.
Telephone Line Construction. -

30.

31.
32.

33.

CHAPTER 28. Metallic Circuit.
Underground Wires.
Lightning Arresters.
Inside Wiring.
Installation of Telephone Instruments.
Inspection and Maintenance.
The Condenser; Its Use in Telephony.
Electromagnetic Retardation.
Exchange Working.
Small Exchanges.
Party Lines: The Bridging Bell. -

Long Distance Telephony.
Duplex Telephony.

41. Simultaneous Telegraphy and Telephony
Appendix.

35.

36.

37.

40.
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ALLTHINCS WILL COME TO
HIM WHO WAITS,

But here's a way that's slicker:

Buy Telephones and Switchboards from us

And you'll get there all the quicker.

Write for Prices.

TleDi.WTeleBlMeI1.C0.
Agents for Teco and Perfection Dry Batteries.

II05PINEST., - - ST. LOUIS, MO.

The
Brady Uast Arms.

T.H.Brady, New Britain, .Conn. .U.S.A.,

Manufacturer of Mast Arms.Pole and
Swinging Hoods, House Brackets and
other Specialties for Construction
Work.— Catalogues and Prices fur-
nished on application.

EVERYDAY EXCURSIONS

To all parts of the world can be arrang-
ed for any day in the year, for one or

more persons, upon application to any
principal ticket agent of the Chicago,
Milwaukee & St. Paul Railway. Itiner-

aries carefully prepared for excursions
to California, Mexico, China, Japan,
and to any part of Europe. Estimates
furnished, including all expenses.
Tickets furnished for the complete
journey. It is not necessary to wait for

any so-called "Personally Conducted
Excursions. " In these days of progress-
ive enlightenment, with the English
language spoken in every land under the
sun, one does not need to depend upon
the services of guides for sight-seeing,

but can go it alone or in small family
parties, with great comfort and security
and at one's own convenience. Write to

C. N. Souther, City Ticket Agent, 95
Adams St., Chicago.

,

T
ELEPHONEO
Send for our prices before you ^^

place your orders. V
DEVEAU&CO., V

32 AND 34 FRANKFORT ST., NEW YORK.

Bound Volumes
OF THE

Western [lectrician

FOR SALE,

From Vol. I. to Vol. XV.

ADDRESS

ELECTRICIAN PUBLISHING CO.,

Sulle 510 Marquette Building, CHICAGO

The American Electric

-^Telephone Co.,

KOKOMO, IND., U. S. A.,

The Largest Manufacturers

slephoni
^vitchbc

,f

rds
1~S THE UNITED STATES.

ALL GOODS STRICTLY HIGH GRADE.

325 exchanges, aggregating 60,000 telephones, in

use. Three years service. Write for our 1897
catalogue showing new types and prices.

Electric Telephone Co., fi£Kffi

* You've seen them.

Worked fine,

Didn't they?
Long-distance instrument with patented ad-

justable transmitter arm, $9.50'. net. Battery call
plumes for single lines or for intercominun [cut inu
systems up to twenty stations, $5 to $18, net. We
manufacture all our instruments and will install
any kind required in all part* of the United
States. Write us for particulars.

ORNE ELECTRIC CONSTRUCTION CO,,
9th Floor, Owings Building, CHICAGO.

Guarantee: To give entire satisfaction.

"-p«THIS(0 HAS BEEN MAKING

Telephones
y 20 YEARS, NOT CHEAP BUT
SERVICEABLE AHC FULLY GUARANTEED.

. CIRCULARS FURNISHED.

viADva Electric C°
BALTIMORE. MP, U.S. A.

Did You Ever

See a copy of our
latest catalogue
of Electrical

Books? ioo pages,
mailed free.

ELECTRICIAN PUBLISHING CJL

Suite 510 Marquette Bldg , CHICAGO.

DIRECTORY OF PRINCIPAL ELEC-

TRICAL AND MECHANICAL

ENGINEERS.

Charles A. Pratt,

Consulting Electrical Engineer.

Power transmission and subdivision for
factories. Electric coal mining plants.
Designs for special machinery.
Plans, specifications, tests, supervision.

1483-84 Monadnock Bldg., Chicago.

B. J. Arnold, Mem. a. i. e. e.

Consulting Electrical Engineer.

specialty:
Bleetrio Railways and Power Station!.

1S41 Marquette Bide-, Chicago.

Foree Bain,
EIectrical and

Consulting, Mechanical Engineer.
Designing,
Supervising, Plans, Specifications and
Constructing, General Engineering.
Testing. Expert in Patent Causes.
Suite 1657, 1G58 and 1G50
Monadnock Bldg., CHICAGO.

William H. Bryan, M. E>,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,

Consultations, Reports, Estimates, Plans,
Specifications, Superintendence, Tests, Pur-
chasing. Designs of Central Stations a Spe-
cialty. Turner Building, St. Louis.

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

30G Oriel Bldg., ST. MM In, MO.

A. M. Patitz, m. a. s. m.e.,

Consulting Mechanical and
Electrical Engineer.

Consultations, Examinations, Reports, Plans,
Specifications, Estimates, Superintendence
and Purchasing. Heating and Ventilating
Plants, Power, Electric Light and Boiler
Plants. Room 1101 Pabst Bldg., Milwaukee, Wis.

New Dynamo Tenders' Hand-Book.
By T. B. BADT.

226 Pases, MO Illustrations. Flexible Cloth Binding.
5 1-2x3 Inches. Price $1.00.

Size of Type Page

This is, as the name indicates, a NEW BOOK, much more complete than the

old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners
and operators of all kinds of Electric Plants. It is the only book of the kind

published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Book sold, and over 5,000 of the new.

Electrician Publishing Co.,
Suite 510 Marquette Building, CHICAGO.

WESTERN TELEPHONE

~

—^CONSTRUCTION CO,,
260 S. Clinton Street, CHICAGO,

. . LARGEST MANUFACTURERS OF . .

Telephones and Appliances,
EXCLUSIVELY, IN THE UNITED STATES.

TELEPHONES
A. BARGAIN.

IOO National Telephone*, made by Xational Telephone Co.. Boston, -lightly
used, each S8 net. Also a IOO So. Switchboard for Metallic Circuit

at $1 per So. net. Address

JULIUS ANDRAE & SONS CO., MILWAUKEE, WIS.
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PROGRESS THE ORDER OF THE AGE.
The New~American Leads.

Recent improvements made in the New American Turbine have increased the power as per their

diameter, and produced greater efficiency from whole to half water than any other turbine, as

evidenced by the following, copied from certified tests mide at Holyoke, Mass., on the dates named,
and signed by A, F. Sickman, engineer in charge of experiments, and E. S. Waters, hydraulic

engineer.
The ori-iinals of these certificates and teats of other sized wheels can be seen at our office.

Tesloi a 46-inch Wheel-July 9. 1894.

A Rev.per Cu. Ft. „ ~
Head. „y perSec

H.

16.(16

16.42
16.78
17.03
16.88

117.33
111.83

118.67

141.58
127.18

112.60

205 27

195.19
175.74
149.99

82.07 |118.40

Per
Cent.

79.76
82.58
82.18
79.31

75.52

Test of a 42-inch Wheel-July 14. 1894.

Whole Gate

,
, Rev.per Cu. Ft.

Min. perSec

16.33

16.66
16.59

17.13
17.48

128.00
134.80

125.25

121.00

134.18
120.85
104.85

92.76
70.80

199.56

188.14
162.89
142.40

98.85

Per
Cent.

80.50
83.09

82 77
79.21

70.60

For information and catalogue write

£== THE DAYTON GLOBE IRON WORKS CO., Dayton, 0., U.S.A.

Racine Automatic

HIGH SPEED

ENGINES
From 1 to 125 H. P.

Especially Adapted for

ELECTRIC
LIGHTING,

And all places where
high speed in connection
with economy is desired.

Over2.500 in use.

Porcupine & Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for catalogue
describing our new
1 to 6 H. P. Auto-
matic Engine and
Boiler outfit.

Racine Hardware Co.
RACINE, WIS.

THE ONLY ONE.
The Chicago, Milwaukee & St. Paul Railway

is the ODly line running solid Vestibuled, Electric

Lighted and Steam Heated Trains between
Chicago, Milwaukee, St. Paul and Minneapolis.
The^Chicago, Milwaukee & St. Paul Kailway

is the only line running solid Vestibuled, Electric
Lighted and Steam Heated Trains between
Chicago, Council Bluffs and Omaha.
The Chicago, Milwaukee & St. Paul Kailway

Company now operates over sixty-one hundred
miles of thoroughly equipped road in Illinois,

Wisconsin, Northern Michigan. Minnesota, Iowa,
Missouri, South and North. Dakota.
On all its through lines of travel the Chicago,

Milwaukee & St. Paul Railway runs the most
perfectly equipped trains of Sleeping, Parlor
and Dining Cars and Coaches. The through
trains on all its lines are systematically heated
by steam. No effort is spared to furnish the
best accommodations for the least money, and.
in addition, patrons of the road are sure of
courteous treatment from its employes.

City Ticket Office, 95 Adams St.

Telephone Main 2190.

Union Passenger Station,

>dams, Canal and Madison Sis.. Chicago, III.

the Mccormick
TURBINE.

On Vertical or Horizontal Shaft,

Especially Adapted for Electrical Work.
Chives more power per diameter with a higher

percentage of useful effect than any other water-
wheel heretofore made. Ah s'zes, right and left hand,
are built from patterns perfected under systematic tests in the
Holvoke Testing Flume.

Parties having power plants which are unsatisfactory, and
those contemplating the improvement of powers, will find it to

their interest to confer with us, as we are willing to
guarantee results where others have failed, no
matter what make of turbine has been in use.
STATE REQUIREMENTS AX I> SE\1> FOR
CATALOGl'E.

S.MORGAN SMITH CO., York, Pa.
Estimates furnished for complete power plants and

results guaranteed.

We have just issued a NEW cata-
logue of electrical books containing 100

pages, listing every work on electric-
ity. A copy will be cheerfully mailed
on receipt of a two-cent stamp.
ELECTRICIAN PUBLISHING- CO .

510 Marquette Bldg., Chicago.

Gasoline Engines.
The Best and
Cheapest Pow-
er for driving

Dynamos. Steady Idffht Guaranteed. Send
for Catalogue, Etc,

THE VAN DUZEN GASOLINE ENGINE CO., • CINCINNATI, OHIO.

SEND FOR LIST OF
ARTICLES ON X-RAY

EXPERIMENTS PUBLISHED IN THE WESTERN ELECTRICIAN.

ELECTRICIAN PUBLISHING COMPANY, m^^5^. CHICAGO.

WATER WHEEL
150 Styles and Sizes. Upright and Horizontal.

33 YEARS' BUSINESS
affords every facility for adapting them to

MILLING, MINING, ELECTRIC,
and manufacturing purposes. Easv working balanced gate, and fine re

latiori. We guarantee highest power, with smallest quantity of water
full and part gates. Successfully operating under heads of 2 to 300 ft

Write us for fine pamphlet and state your wants.

the JAMES LEFFEL & CO.
SPBIXCFIELD, OHIO. IT. S. A.

NGN-ARCING AUTOMATIC CIRCUIT BREAKERS
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY VOLTAGE. CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICHIGAN. U, S, A.

A GOOD BOOK!!
ELECTRIC TRANSMISSION HAND-BOOK.

Lieut. F. B. Badt's latest addition to our famous hand-book series, of which
45,000 copies have been sold. The new book deals in the author's well-known
practical style with all the problems of Electric Power Transmission.

NOW READY. PRICE SI.OO.

Electrician Publishing Company, Suite 510 Marquette Building, Chicago.
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AUTOMATIC IMGIIM
HORIZONTAL AND VERTICAL, OF THE HIGHEST

STANDARD OF EXCELLENCE.
MEDALS:

World's Industrial and Cotton Exposition, New Orleans,
American Institute Fair, New York, ....
Centennial International Exposition, Melbourne, Australia,
Augusta Exposition, Augusta, Georgia,
World's Columbian Exposition, Chicago,
California Mid=winter Exposition, San Francisco,

1885
1887
1888
1891
1893
1894

THE BALL ENGINE CO., ERIE, PA.
Chicago Office, 1526 Monadnock Block.

Vertical Philadelphia Corliss Engines,

Simple, Compound and Triple Expansion—Any Power.

CONDENSERS, AIR POMPS, BLOWING ENGINES,

COMPRESSORS, HEATERS, STEEL CHIMNEYS.

Prices on
Horizontal Philadelphia Corliss Engines,

Any Style.
SELLING AGENTS:
New York, Chas. A. Bennett, 126 Liberty St.; Boston, Kellogg& Witherbee,

41 Federal St.; Chicago, \Vm. F. Parish Mach. Co., flarquette Building, Chicago,
III.; W. J. Creelman, 818 Granite Building; Charlotte, N. C, Mecklenburg Iron
Works; Detroit, Louis Scofield, Rooms 10 and 11 Peninsular Bank Building;
Johannesburg, Z. A. R., Sherriff Swingley & Co.; New Orleans, La., Consol-
idated Eng. Co., Ltd., 817 Union St.

Philadelphia Eng. Works. Ltd., Philadelphia, Pa

BROOKLYN, N. Y.
Manufacturers of the

Morrin "Climax" and "Compound" Safety Water

Tie Boilers.

BUILT IN UNITS OF 50 TO 1 ,000 H. P.

CAUTION:
Beware of infringers, they will

be rigidly prosecuted.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and
All Classes of Iron Work.

Specifications, Drawings and Prices furnished
on application.

Send for Catalogue of Climax and Compound Boilers.

o *o*o»o*o*o*o*o*o*o*o*o*o*o
* *

s Aluminum
I Nickel Alloy. I

* *
o Manufactured by. The National Obe o
* & Reduction Co. , under Letters Patent *" dated Sept. 18, 1891, No. 459,494. O
O *
^. This alloy is especially and now univer- °

sally used for armor plates, gun metal, pro- *

* jectiles, acid pans, propeller wheels, car £
O wheels, Bteel castings of any description and q
* general foundry castings in either gray *
O Iron, malleable iron, braps, bronze and cop- n* per castings. It is used very extensively in *
O i uddling furnaces, open hearths, reverber- o
* atory furnaces and steel converters. Its *O fluidity and cleansing properties to metals, o
* aside from ita strengthening qualities, are *
2 attested by indisputable authoiitleB. O
o *
4 Aluminum Nickel Alloy Is reduced from °
T twenty cents to FOUR CENTS per pound *

* in ton or 6oo-lb. barrel lots. Sold under °
strict guaranty. *

* **

o National Ore & Reduction Co.,
*

O ST. LOUIS, MO. Z

O Branch Agencies and Supply Offices:
*

* Riohahd Baibd Ac Son, Ironmongers, *

2 Hnmilton, England, and Glasgow, Scotland. O
* Wm. Clendinnenq it Sons. Montreal, *
° Can. O
* D. 0. Caeoll& Co., Pittsburg, Pa. *
* The Judnson Mfg. Co., San Francisco, 2
o o.i - *

* *
o *o#o#o*o*o *o*o*o#o#o *o*o#

o

LEVIATHAN
DYNAMO
BELTS

mm
RUN STRAIGHT,

Are Stronger, will run more steadily,

and transmit more power than any
belt made. Oil has no effect on them.
Cost less than leather. Every belt

guaranteed. Write for price and sample.

MAIN BELTING CO.,
Sole Manufacturers,

1221-1235 Carpenter St., Philadelphia.

120 Pearl Street, Boston.

248 Randolph Street, Chicago.

Main Driving Belts a Specialty.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Apparatus for

Arc, Direct Current and Alter
ing Incandescent Lightinga

nat-
nd

•cxA^er ision.

reg.trade marks "[he Phosphor Bronze SmeltingCo.Iimited,
2200 Washington ave.,Philadelpma.

\ "ELEPHANT BRAND PHOSPHOR-BRONZE"
iNGOTS,CASTINGS,WIRE,ROPS,SHEETS,Etc,

.Cn,3tmT" -DE LTA METAL
y7\- CASTINGS, STAMPINGS and FORGINGS

VbELItfv ORIGINAL and Sole Makers in the U.S,

A VALUABLE BOOK FOR ENGINEERS AND FIREMEN NOW READY.

MODERN EXAMINATIONS OF STEAM ENGINEERS or PRACTICAL THEORY EXPLAINED and ILLUSTRATED

BY W. H. WAKEMAN.
Cloth. 53 Chapters.272 pages.

Containing a complete list of 300 questions such as will be asked of any
Engineer when taking examination for U. S. Government or State License, all

of which are fully answered in the text.

PRICG, $2.00
By mail, postpaid, to any part of the world

This book while especially adapted for engineers' examinations, is also in-

tended as a practical guide to Engineers, Firemen, Boiler Makers, Machinists,
and others, in daily practice.

The author being a practical steam engineer himself, well knows the wants
of the working engineer, and has put into this work such knowledge and infor-

mation as is best adapted to their use, making it altogether the most complete
and comprehensive guide for the busy workers in the engine room, boiler works
and machine shops that has ever been published.

As one engineer who has read the book says:
4T think there are few engi-

ELECTRICIAN PUBLISHING COMPANY, -

neers that it wouldn't do some good. It seems as if it was a review of all I

have ever read, and a lot more hesides."
The author has treated of a very great variety of subjects which are of

vital importance to all who wish to improve and extend their knowledge of

steam engineering, and has explained the rules and formulas given, in the sim-

plest manner possible, and has worked out examples by them, so that all who
can read may understand them.

The 300 questions are an important feature of the book, they are entirely

separate from the 53 chapters of reading matter, and were written after many
years of practical experience and careful research by the author.

His connection with the Boardman Manual Training High School at New
Haven, Conn., as Instructor in Steam Engineering, his 12 years of active mem-
bership in the N. A. S. E., and his position as Instructor of No. 10 of Conn., a

sturdy branch of the National Organization, makes him especially competent
in this part of the work.

The many flattering commendations which this book has already received

from competent judges and high authorities, speak well for its value.

- Suite 510 Marquette Building, Chicago, III.
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The Painter=Morrison Push Button Flush Switch.

PATENTED DECEMBER 22, 1891.

This Switch is absolutely the only Flush Switch on the market combining simplicity of

construction with perfection of mechanism.
They are entirely fire and damp proof, sides and base being porcelain.

They can be wired without taking apart, saving time and labor.

The finishing plate can be made to harmonize with other decorations of the room, and need

not be put on till all other work is done.

They are positively non-arcing.
. .

They can be placed in groups and are easily accessible in all their parts.

The buttons indicate by the touch whether on or off. ... .

,

They are finished with brass, nickel or copper face plates, and all parts are interchangeable.

The Switch is 10 ampere, Double Pole.

Price $2.00. A small extra charge for any special finish desired.

HORRISON SOUTHERN ELECTRIC CO.,

MANUFACTURERS,

luilding, IAL.TIMORE, MD.

IF

you are anxious to

secure the latest

electrical books, YOU
should write to the

ElectricianPublishing

Co., Chicago. You CAN'T
procure too many

reliable, readable

books to READ,

Nothing Succeeds
Like Success.

Another List of Our Friends to Whom We Have Recently Shipped Machinery.

Western Newspaper Union, one 13 h. p. motor, one 50 h. p. motor: Chattanooga Daily Sfews. one 5 k. w. dynamo; Gazette
State Pub. Co., one 5 h. p. motor; ToledoBlade, one 12 h. p. motor; The W. I>. Boyce Co., one 12 h. p. motor; Age-Herald Pub.
Co., one 9 k. w. dynamo: Dayton Journal, one 9 k. w. dynamo; The Indianapolis Sun, one 3 h. p. motor; The Enquirer, one 75
k. w. dynamo: Harrisburg Telegram, one 3 h. p. motor; Jarecki Mfg. Co., one 5 k. w. dynamo: The Historian Pub. Co., one 15
h. p. motor: The Housekeeper, two 12 h. p. motors: Herald Pnb. Co., one 75 h. p. motor; World Pnb. Co.. one 25 h. p. motor;
Chicago Tribune, two 50 h. p. motors; Si ran ton Truth, one lOxll American-Ball engine: Albany Journal, one lOxll Ameri-
can-Ball engine.

AMERICAN ENGINE COMPANY, BOUND BROOK, N.J.

ELECTRICITY FOR ENGINEERS.
Latest Edition, Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I. CONTENTS.-CHAPTER I: Electricity; Positive and Negative; Conductors,
Non-Conductors and Insulators; Electro-Motive Force; Volts; Resistance; ohms; Current; Am-
peres.—CHAPTER II: Dynamos; Magnets; Field Coils; Electro Magnets; Permanent Magnets.—
CHAPTER III: Armatures, Construction of, Different Kinds of; Commutators, How Made and Con-
nected; Heating of Armatures; Eddy Currents.—CHAPTER IV: The Current- How Produced;
Induction; Series AVound Dynamos; Shunt Wound Dynamos; Exciting the Fields; Constant Cur-
rent and Constant Potential Dynamos; Series and Parallel; Parallel or Multiple Arc System.—
CHAPTER V: Incandescent Damps; Filaments; Connections; Flashing; Exhausting; Testing;
Candle Power; Operated in Series; Automatic Cut-Out; In Multiple Arc or Parallel; Multiple Series;
Multiple Series Cut-Out; Three Wire System.-CHAPTER VI: The Arc Light; How Formed;
Causes of Unsteadiness; Remedy, Effect of Shades or Globes; Shape of Carbons Under Different
Conditions of Burning; Arc Lamps; Regulating and Cut-Out Mechanism; Action of Current; Clutch
Lamps; Clockwork Lamps; Double Lamps; Troubles in Lamps.—CHAPTER VII: Commutators

' and Brushes; The Brush Commutators; Brushes; Different Styles of Brushes- Double Brushes;
Single Brushes; Troubles with Commutators and Brushes; Correct Position of Brushes; Sparking
at Brushes; Care of Brushes and Commutators: Flashing.-CHAPTER VIII: Current Regulation;
Hand Regulation; Kv Po-ition of Brushes; Resistance Box; Resistance Coils.—CHAPTER IX:
American System of Automatic. Current Regulation; The Dynamo; Regulator; Action of Regulator.
CFIAPTER X: Brush System of Automatic Current Regulation; Brush Armature; Diagram of Cir-
cuits through Dynamo, Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial;
Dial Controller; Circuits and Connections of No. s Brush Dynamo; Circuits of Compound Wound
Constant Potential Brush Dynamo.—CHAPTER XI: The Edison System; Automatic Regulator;
Circuits of Regulator: Circuits of Dynamo; Action of Regulator; Howell Pressure Indicator; Dia-
gram of Circuits; Description of Parts and Operation.—CHAPTER XII: Excelsior System of Auto-
matic Current Regulation; Dynamo; Armature; Diagram of Circuits; The Regulator and Motor;
Action of Regulator.—CHAPTER XIII: Schuyler System of Automatic Current Regulation;
Dynamo; Armature. Commutator and Brushes; Diagram of Circuits in Armature and Field; Regu-
lator; Circuits in Regulator. -CHAPTER XIV: Thomson-Houston System of Automatic Current
Regulation; Dynamo; Armature; Commutator and Brushes; controlling Magnet; AVall Controller;
Diagram of Circuits; Air Blast.-CHAPTER XV: Waterhouse System of Three-Brush Automatic
Current Regulation; Dynamo; Extra BnMu Resistance Coils and Regulator. CHAPTER XVI;
Ampere Meters; Tangential Scale; Solenoid Meters.—CHAPTER XVII: Voltmeters; Pressure
and Potential Indicators.—CHAPTER XVIII: Testing; Galvanometers: Astatic Needle; Differ-
ential Apparatus.—CHAPTER MIX: Wheatstone Bridge or Electrical Balance, Diagram of Cir-
cuits and Methods of use; Bridge and Rheostat; Round Form; Sipiare Form.—CHAPTER XX:

I lie Magm-lo as a Testing Instrument; Armature; Field; Bell; Diagram of Circuits.—CHAPTER
XXI: Coupling Dynamos Together; In Series; In Shunt; Series, Shunt and Compound Wound Ma
chines.--CHAPTER XXII: Switches and Switchboards: Loop Switch; Plug and Socket; Change
Over Plug and Socket: Conclusion. CHAPTER XXXIII : Electric. Motors: General Principles the
Same as in Dynamos; Types; Shunt and Series Motors Suitable for all General Purposes; Regula-
tion of Shunt Motors; of Series Motors; Counter E. M. F.; Direction of Rotacion and Direction of
Current; Starting Motors; Diagram of Connection.

PART II. CONTENTS-—CHAPTER I: Alternate Current Dynamos; Principles of the
Field- Field Current Armature; Winding; Connections; Lamination; Different Types of Alterna-
tors; Regulation; Leading Systems; The Brush Generators; Magnets; Armature; Principles of In-
duction.—CHAPTER II: Dynamos, Continued; The Mordey Alternator; Stationary Armatures;
Field Magnets; Ferranti Armature; Field Magnets; Winding; Collectors.—CHAPTER III: Dyna-
mos Concluded; Siemens Dynamo; Best Magnetic Circuits; Stanley Constant Current Dynamo;
The Armature; Self Induction; Regulation—CHAPTER IV: Induction Coils; Converters; Trans-
formers; Economy of Distribution; An Electrical H. P.; Losses in Conductor; Induction Coils; Ef-
fect of Induction; Transformers.—CHAPTER V: Transformers Continued; Induction Coils; Con-
verters: Transforming Up and Down; Design of Transformers; The Static Charge; Protection
Against; Grounding the Secondary; Other Devices; The Foil Protector; Different Types of Trans-
formers.—CHAPTER VI: Transformers, Concluded; Fuses; Regulation; Winding of Transformers;
Connecting to Circuit; Regulation; safety Fuses.—CHAPTER VII: Parallel System; Series Arc
Light. System; Diagram of Circuits; Parallel System; Primary Circuit; Secondary' Circuit; Placing
of Transformers; Fuses; Diagram of Series Arc Light Circuit.—CHAPTER VIII: Lines of Force;
Hysteresis; Magnetic Penetration; The Circuit of Lines of Force; Experiments with Magnet;
Rapidity of Reversals and Hysteresis.-CHAPTER IX: Arc Lamps; In Series; The Westinghouse
Arc Lamp; Diagram of Circuits in Lamp; Action of the Mechanism; Plat Carbons.—CHAPTER X;
Arc Lamps, in Multiple; Slattery Differential Lamp; Mechanism of Lamp; Its Operation.—CHAP-
TER XI: Measuring and Indicating Apparatus; Instruments for Use with Alternating Currents
Differ from those used with Continuous currents; Ammeters; Voltmeters; Description of Several
Forms of Instruments.- CHAPTER XII: Measuring Instruments, Continued; Hot Wire Instru-
ments; The Cardew Voltmeter; Details of the Instrument: Low Potential Voltmeter.—CHAPTER
XIII: Voltmeters; Double Coil Voltmeter; Two Types.—CHAPTER XTV: Spring Meters; Curled
Spring Meter.—CHAPTER XV: Twisted Strip Instruments; Diagram of Connections and Opera-
tion of Instrument.—CHAPTER XVI: Recording Meters; Stanley Meter; Construction and Prin-
ciples of Operation; Diagrams of Parts; Slattery Induction Meter; Description of Parts and Prin-
ciples of operation; Watt Meter; Thomson Meter.—CHAPTER XVII: Generators in Parallel:
Difficulties in Operating; Alternate Current Generators in Parallel; Arrangements of Circuits and
Machines for Operating in Parallel; Diagram of Common Arrangement of Machines and Circuits.—
CHAPTER XVIII: Ohm's Law; Strength of Current; Formulas and Examples; Power and Heat-
ing Effects of Currents.—CHAPTER XIX: Ground Alarms and Leak Detectors.

PRICE, $2.50.

Orders for above book, or any electrical work published promptly sent on receipt of price, postage prepaid.

ELECTRICIAN PUBLISHING CO., 5 10 Marquette Bldg., CHICAGO.
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Electricity

_and Magnetism.
325 Pages. PRICE $2.00. 347 Illustrations.

A series of Thirty-four Practical Lessons covering the Science of Electricity from Its
Fundamental Principles to Its Every-Day Applications. By Prof. D. C. Jackson, University
of Wisconsin; Prof. H. S. Carhart, University of Michigan; Prof. B. P. Thomas, University
of Ohio; Prof. Wm. A. Anthony, ofNew York; Prof. Brown Ayres, Tnlane University; Prof.
A. €. Perrine, Iceland Stanford University, Cal. ; Prof. Geo. D. Shephardson, University of
Minnesota, and others.

A Comprehensive Treatise in Simple Language. Free from Algehraic Equations and
Easily Understood.

CHAPTER I. The Nature and Properties of Electricity.—Origin of Electricity; Two Kinds;
Laws of Attraction and Repulsion^ Positive and Negative Charge- Terms, Conductors, Insulators,
Electric Conductivity; Conveying Electricity; The Electroscope; Force Exerted Between Charged
Bodies; Unit of Measurement of Quantity of Electricity; Electrometer.

CHAPTER II. Machines for Generating Electricity by Friction and by Electric Induction, -

-

Making Machine to Continuously Generate Electricity by Frl'tioo; The Eleetrophorus; Induction
Generator- Units of Electric Current and Pressure; Electricity Conveyed by Unit Current Each
Second; Negatively and Positively Charged Conductors; Relation of Lightning and Sparks of
Electtical Machine.

CHAPTER III. Electric Batteries or Appliances for Generating Electricity by Chemical
Action.—Action of Batteries; Electric Pressure; Voltaic Electricity; Direction of Current Flow;
Production of Continuous Current; Battery Cells in Series; Production of Pressure by Cells: Polari-
zation and Its Avoidance; Leclanene Cell; Open Circuit Cells.

CHAPTER IV. Electric Batteries or Appliances for Generating Electricity by Chemical
Action (Concluded).—Closed Circuit Cells; Local Action; Law of Electro-chemical Action; Electro-
chemical Equivalent; Primary Batteries Compared with Dynamos for Furnishing Current; Uses of
Batteries; Difference Between a Primary and Storage Battery; How Storage Batteries are Made;
Parallel Connection of Plates In Storage Batteries.

CHAPTER V. The Nature and Propertiesof Magnetism, Magnetic Fields.—Permanent Mag-
netism: Magnetic Attraction and Repulsion; Poles of Magnet; Magnitude of Force Between Two
Magnets; AgLng Magnets; Earth's Action on Magnetic Needle; Magnetic Field; Action of Lines of
Force. ,

CHAPTER VI. TheTlagnetlc Effects of Electric Currents and Hagnetic Circuits.—Effect of
Electric -Current on Magnetic Needle; Relation Between Direction of Lines of Force and Direction
of Current Flow; Determination .of Current Direction by Compass; Ampere Turns; Solenoids;
Ampere's Theory; "Solenoids -with Steel or Iron Cores; Residual MagSetism; EiectrorMagnets;
Magnetic Permeabll.ty; Magnetic Reluctance; Magneto Motive Force or Magnetic Pressure.

CHAPTER VII. Ohm's Law of the Flow ol Electricity.—Pressure; Resistance; Current;
Volt; Ohm; Ampere; Mercury Resistances; Conductivity of Copper Compared with Other Metals;
Resistance of Circuits Made Up of the Same Parts in Parallel; Joint ReMstinces; Fall of Voltage
Over Resistance; Effect of Temperature on Resistance; Copper Temperature Coefficient.

CHAPTER VIII. Heating Effects of Electric Currents. Miscellaneous Effects of Electric
Currents.—Foot-pound: Joule; Horse-power; Watt; Kilowatt; Watts per Horse-power; Heating
Effects on Bearings of Machinery; Effect of Electricity on Nerves of Animals; Muscular Effect of
Strong Currents.

CHAPTER IX. Galvanometers and Voltameters.—Differences in Construction for Large and
Small Currents-, Presence and Direction of Currents Shown by Galvanometer; Strength of Current
Indicated; Tangent Galvanometer; Reflecting Galvanometer; Needle Suspension; d'Arsonval Gal-
vanometer; Terms "Dead-Beat," "Calibrate;" Voltameter; Electrolyte, Electrolysis ; Electrode;
Forms of voltameters.

CHAPTER X. rieasurement of Electrical Resistance.—Resistance Measured by Substitution

;

Resistance Boxes; Use of German Silver; Coils; Wheatstone Bridge; Measuring Resistances with
Bridge; Measuring Very Higli Resistances; Practical Examples.

CHAPTER XI. Every-day Measurements of Electric Currents and Pressure.—Three Effects
by Which Currents are Directly Measured; Amperemeters; Milliampere; Microampere; Three
Glasses of Magnetic Amperemeters; Weston Amperemeter; Electro Dynamometers; Hot Wire
Instruments; Scales of Amperemeters; Alternating Current Measuring Instruments; Measuring
Very Large Currents; Measuring hlectric Pressures; Voltmeters: Cardew Voltmeter; Electro-
meters; Electrostatic Voltmeters; Standard Cells; Measuring Currents by Voltmeter and a Standard
Resistance.

CHAPTER XII. Everyday Measurements of Electric Power, Condensers and the
rieasurement of their Capacity.—Wattmeters; Electrodynamometer Used as Wattmeter; Record-
ing Wattmeters; Coulomb Meters; Watt Hour; Ampere Hour; Capacity; Farad; Microfarad; Con-
denser; Capacity of Condenser; Charging Condenser; Specific Inductive Capacity; Selection of In-
sulation for Telephone Cables; Capacity of Underground Wires; Comparing Capacities by Ballistic
Galvanometer; Practical Capacity Measurements; Leyden Jar.

CHAPTER XIII. Electrolytic Deposition of netals.—Electroplating; Metals Commonly Used
in Plating; Salt of aMetnl; Nitrate of Silver: Cyanide of Silver and of Potassium; Solution for Sil-

ver Plating; Vats; Qualitv of Electrolytic Deposit; Effect of Too Great or Small Currents; Cleaning
Articles to be Plated; Gilding Inside of Silver Articles; Base Metals on Which Nickel is Usually
Plated; Solution for Nickel Plating; Electrotyping; Electrotype Molds; Electrotype Finishing;
Electrolytic Refining of Copper; Solution Us«d.

CHAPTER XIV. The Electric Telegraph.—Elements of Electric Telegraph; Telegraph Cir-
cuits; Telegraphic Signals; Sending and Receiving; Telegraph Line-*; Sounder; Relays; Local Cir-
cuits; Multiple Telegraphy; Duplex Telegraphy: Diplex Telegraphy; Quadruplex Telegraphy.

CHAPTER XV. multiple Teieeraphy.—Differential Relay; Polarized Relay; Pole Changer;
Principles of Operation of Diplex, Quadruplex, Bridge Duplex; Artificial Line; Autographic Teleg-
raphy.

CHAPTER XVI. The Telephone.—Bell Telephone; Microphone; Blake Transmitter; Ex-
changes; Switchboard; Long-Distance Transmitter.

CHAPTER XVII. The Construction of Telegraph and Telephone Lines and Instruments —
Poles; Cross-Arms; Pins; Joints; Insulators; Insulation; Ground Plates; Underground Cables;
Conduits; Fuses; Multiple Switchboards.

CHAPTER XVIII. Testing Lines for Insulation and Conductivity and the Location of Leaks
and Breaks.—Line Troubles; Grounds; Crosses; Locating Trouble; Earth Currents; Line Con-
ductivity and Insulation; Testing.

CHAPTER XIX. Principles of Continuous Current Dynamos and Motors.—Electric Con-
ductor in Magnetic Field: Field Strength; Induced Electric Presbure; Direction of Current; Mov-
ing Conductors; Alternating Current; Dynamos; Magnetos; Commutator.

CHAPTER XX. Principles of Continuous Current Dynamos and riotors, their Construction,
Care and Attendance.—Grainme--Armature; Siemens Armature; Armature Current; Laminating
Cores; Foucault or Eddy Currents; Hysteresis; Fundamental Principles of Dynamos and Motors;
Points of Good DvnamorCounter Electric Pressure; Types of Field Windings; Series, Shunt and
Compound Wound Machines; Multipolar Machines; Regulation; Care and Maintenance.

CHAPTER XXI. Arc Lighting and Arc Light Hachinery.-The Arc; Arc Lamps; Principles
of Operation; Connections; Arc Dynamos; Current and Pressure Required; Making of Arc Carbons;
Regulators; Arc Light Switchboards.

CHAPTER XXII. Incandescent Lighting and Power Transmission, Two, Three and Five
Wire Systems of Distribution for Electric Lights and Motors.—Incandescent Lamp; Filaments;
Vaccmmi; Material for and Making of Filaments; Advantages of Incandescent Lamps: Incandes-
cent and Motor Circuits; Constant Pressure; IjOSs of Voltage; Circular Mils; Practical Examples;
Weight of Copper Required lor Transmission of Power at Different Pressures; Three-Wire System;
Motor Starting Resistances. *

CHAPTER -XXIII. Construction of Electric Light and Power Circuits, and Their Testing.—
Overhead Electric Light Wires; Weather-Proof Wire; Are Circuit Wires; "Drawing In"and "Built
In" Underground System; Underground Electric Light Cables; Edison Tubing; Feeders; Mains;
Inside Wiring; Cleat Work; Moulding Work; Concealed Work; Dangers from Fires; Distribution
System,

CHAPTER XXrV. Testing Electric Light Circuits and the Distribution and Measurement
of Light.—Faults; Soldered Joints; Magneto Bell; Use of Voltmeter to Locate Grounds on Arc
Circuits; Ground Detector; General Testing; Photometer; Standard Candles; Illuminating Effect of
Lamps; Effect of Opal Globes.

CHAPTER XXV. Electro-Magnetic Induction.—Effect of Cutting Lines of Force by an Elec-
tric Conductor; Induced Currents; Induction Coils; Cores of Induction Coils: Transformers; Direc-
tion of Induced Current; Self Induction; Attraction and Repulsion of Parallel Wires Carrying
Currents.

CHAPTER XXVI. Alternating Currents.—Alternator; Electrolytic Effect of Pulsating Cur-
rent; Heating Effect of Alternating Current; Effective Value; Alternating Current; Measurements;
Frequency; Period; Apparent Resistance.

CHAPTER XXVII. Alternating Currents and Alternating Current Hachinery (Concluded) .—
Power Used in Alternating Circuits; Alternating Currents for Lightiog; Making Trausformers;
Testiug Transformers; Building Alternators; Number of Alternations; The Exciter; Running
Alternators in Parallel; Synchronous Motors, Two-Phase and Three-Phase Systems; Induction
Motors; Squirrel-Cage Armature; Mesh Connection; Star Connection.

CHAPTER XXVIII. miscellaneous Applications of Electric Motors.—Uses of Electric Mo-
tors; Mctors in Machine Shops; Waste of Power in Factories: Advantages of Removing Shafts
and Belts; Estimating Electrical Power Required; Electric Elevators: Electric Launches;.

CHAPTER XXIX. Electric Railways.—Richmond Electric Railroad; Trolley Wire; Trolley;

Track; Use of Two Motors; Rail Bonds; Heavy Electric Locomotives.
CHAPTER XXX. nethods of Handling and Controlling Railway riotors and Generators.—

Output Records; Recording Voltmeters: Load of Electric Railway Plant; Application of Storage
Batteries to Smooth Road Curve; Methods of Controlling Street Car Motors; Station Instruments;
Equalizer.

CHAPTER XXXI. Model Electric Plants—First Central Station; Changes in General Me-
chanical Construction of Dynamos; Instruments; Multiple Arcing Galvanometers; Use of Double
and Siugle Pole Switches; operating D.namos in Parallel; Feeder Connections in Continuous and
Alternating Stations: Throwing Dynamo Into Circuit; Cutting Dynamo Out.

CHAPTER XXXII. Underwriter's Rules, Etc.—Necessity of Rules; Special Points in Wiring;
Insulation of Sockets, Fuses, Fixtures; Anuuneiator WJre; Office Wire; Leaky Wires.

CHAPTER XXXIII. Electric Welding. Forging, Etc.; Electricity Applied to the Kitchen.-
. ctrical Methods Applied to Metal Working: Thomson Apparatus for Heating Metals: Welding
by Thomson Method: ISernardos Process of Working Metals: Bringing Piece o£ Metal to High
Temperature by Dipping in Pall of Water; Electric Current for Warming and Cooking; Electric

Heating and Stoves compared. „ ,. „ ^ u „.
CHAPTER XXXI V. Electro-Therapeutics: Galvanic Current; Faradic Current; static Elec-

tricity; Electric Osmosis; Electro-Cautery; Medical Electric Lights.

(ICE $2.00. Sent postage prepaid to any address in the world on receipt of price. The Ideal Work
for Electricians, Central Station Men, Engineers, Dynamo Tenders, Linemen, Students, Etc.

Electrician Publishing Co.,
510 MARQUETTE BUILDING, CHICAGO.
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CLymer&Heilman

Electricians
i-ORPe-SPONDENCE

Soucted. READING, PA.
Per 100

'97 3-in. Wood box bell, extra finish $29.00
1 Point bell switches 7.00
2 " *• " 9.25

Medical battery, 3 currents $3.25 each.
Reversible battery motor 3.00

"

Lot 3-iu. skeleton bells 22 "

S* MAN5FIELD.OHIO.

Dynamo

JSHtirresMFiNT
WOVEN LEATHER ]M BELTINGS

GENUINE.RAWHIOE

Ml. LEATHER.

i:
. SHULTZ'S PATENT

1 iBULLEY COVER.

'BELT"DRESSING
AND

BELT CEMENT.

Circulars

l^ELTIN&J m- ^""'s. Mo., V. 8. A.

BRA.VOHfiS: 164 Summer St., Boston; 113 Liberty St.. hew Tort: 129 North 3d St.. Philadelphia-

DH) DELAWARE HARD FIBRE CO.,^^y WILMINGTON, DEL.
SEMI FOR CATALOUl'E ASI> SA3IPJUES.

Sheets, Rods, Tubes and Special Shapes.
s/a/c: rooii p, mnir'/fS.t/Aifomife'\

VULCANIZED FIBRE CO.
WILMIN

ESTABLISHED 1873.
SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

^Jt^del The Standard Electrical I nsulating Material of the World. i4DEY 5T
Fn

N
c
I^Y0RK

GRIMSHAW WHITE CORE.

RAVEN WHITE CORE

COMPETITION LINE WIRE

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

REWIRED WITH RAVEN WHITE CORE HIRE

OFFICE

The Ferris Wheel Co.
1131 The rookery.

, Chicago, April 30, 1806.

NEW YORK INSULATED WIRE CO.,

320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to

use your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test

will no doubt be a most severe one.
Yours very truly

THE FERRIS WHEEL CO.
By L. V. Rice. Mar.

Used exclusively for all Incandescent Light-

ing at World's Columbian Exposition.

Used in some of the largest buildings in the United

States.

Used by some of the largest Central Stations

and Fire and Police Departments in the U. S.

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortlondt St., New York.
. I CHICAGO:
'

| 320 Dearborn St.

BOSTON:
134 Congress St.

SAN FRANCISCO.
115 New Montgomery St.

Black Diamond File Works.
Est. 1863

t

Twelve

Medals

Awarded at

International

Expositions.

nc. 1895.

Special Prize

Gold Medal

at Atlanta,

1895.

Our goods are on sale in every leading Hardware Store

in the United States and Canada.

G. & H. BARNETT COMPANY,
PHILADELPHIA, PA.

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBING.

For Electrical and Mechanical Purposes, "Railway Dust Guards, "Washers
and Packings. Patent Insulating Cleats.

MAJTOTACTPKED BT

THE KARTAVERT MANUFACTURING CO., Wilmington, Del.

Faries Universal

Lamp Holder.

Enables the light to be shifted instantly to any desired
position with no attention to fastenings. Plain or orna-
mental. Adapted to all requirements. Write for new
catalogue.

FARIES MFG. CO.,
DECATUR, ILL.

Electric Lighting and
Power Apparatus.

THE

Boston, Mass., No. 180 Summer St.

New York, N. Y., No. 44 Broad St.

Philadelphia, Pa.. No. 509 Arch St.

. Atlanta, Ga., Equitable Bldg.
Chicago, 111., Monadnock Bids.
St. Louis, Mo„ Wainwright Bldg.
San Francisco, Cal., No. 15 First St.

Pittsburg. Pa., John E. Ridall, Carnegie Bldg.
Denver, Colo., Russell & Co.

ndle power.

BRUSH
ELECTRIC CO.,

Office and Works. Cor. Belden and Mason sts.. cbEVK.lA.Vl>. OHIO,
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

*%ct

r.
S

hix^o»iT' Simplex Electrical Company,

91*7 Moudnock Block. CHICAGO. 75-81 Cornhill, BOSTON, MA8S.

FV LVI
MANUFACTURER Oh

INSULATED ELECTRIC WIRE,
FLEXIBLE CORDS AND CA.Bt.ES.

SOO AXD SOS SOUTH THIRD STREET. - PHILADELPHIA, PA.

i®®®®®®®®®s<^^ ®®®g®®®®®®®®®®®®<5

HAVE YOU SEEN
A SAMPLE OP OUR NEW

Standard Iron Armored Insulating Conduit?
SAMPLES UPON APPLICATION .

INTERIOR CONDUIT & INSULATION CO,
General Offices and Works: 527 W. 34th St., New York, H. Y.

A OFFICE AND FACTORY, SANDUSKY, 0.

\HSS8W

AGENTS
Mayer & Englund, 8etz Bldjf., Phila.. P*.
.Smith & Wallace, Hamilton St., Boston.Mas*.
Ed. P. Sharp, 44 Niagara St., Buffalo. N. Y.
Arthur S. Partridge, Bank of Commerce

B,dg.„ St. Louis, Ho.
J. M. Atkinson & Co., i.iaononadnock BldR-.

Chicago, III-

Reger & Atwater, 214 Pine St.,

cisco, Cal.
Central-Electric Co., 17.1 Adams St.,Ctjicntf

Harry n. Shaw 1 26 Liberty St., N

Jewell Belting Co.,

TA3DJEKS OF

OAK BELTING LEATHER,
Manufacturers of ...

.

High Grade Oak Belting,

HARTFORD, CONN.

WESTD.H Electrical Inamnnraf Co.,
™* ~^^F 114-120 William St., NEWARK, N. J., U. S. A.

We desire to call attention to a line of

cheap but excellent Switchboard Instru-

ments forDirectCurrentCircuits, which
we designate as

"Round Pattern," Style F.

These Instruments are particularly

suitable for Isolated Plants and Feeder

Circuits in Railway and Power Plants.

Voltmeters In ranges from 3 to 750 volts.

Ammeters in ranges from 1 to 3,5i0 amp-

All Weston Instruments are unsurpassed

in excellence of workmanship, in accu-

racy and economy of operation.

The NORTHERN ELECTRICAL MFG. CO.,
(Madison, YJVIS-,

Manufacturers .f MOTORS AND DYNAMOS.
Our machines will operate SUSPENDED from CEILING OVERHEAD or BOLTED DIRECT to

SIDE WALL as readily as when occupying floor space In the ordinary manner. All bearings

seif-oillngr. See our new patented device for CONNECTING nOTORS DIRECT TO LINE SHAFT
SAVING BELTS, PULLEYS AND FLOOR SPACE

STANDARD UNDERGROUND CABLE CO.,
THE ROOKERY,
CHICAGO. -

WESTINGHOUSE BUILDING,
PITTSBURG.

TIMES BUILDING,
NEW YORK.

ELECTRIC CADLES, CONDUITS, WIRES AND ACCESSORIES.
Also high-gr ade rubber oovored Wires & Cables.HIGHESTAWARD5

PARIS 1867. CHICAGO 1893. PHILADELPHIA 1876.

HVSUIvATUD
WIRES and GABLES.

AERIAL, UNDERGROUND,
SUBMARINE.

W. R. BRIXEY, Mfr. J. E. HAM, Agt.

203 Broadway, New York.

S. F. B. MORSE, Western Agent.

CALIFORNIA ELEC. WORKS, M. DUPEROW, NEW ORLEANS ELEC. CO.,

SAN FRANCISCO, CAL. WASHINGTON, D. C. NEW ORLEANS, LA.

THEATER lron Clad Rheostat Co ->

I n £H I t n WESTFIELD, N. J., 0. S. A.

DIMMERS.
HBOJ
FORAJLL PURPOSES.

Queen & Co.,
1012 Chestnut St., PHILADELPHIA.

Acme Testing Sets, Queen-WIrt
Switchboard Instruments, X-Ray

Focus Tubes, Induction Coils.

PLATINUM
For all Purposes.

Scrap and Native Platinum Porch ased.

BAKER & CO., 408-414 New Jersey
Railroad Ave., Newark, N. J.

DRY CELL!
Valuable fea-

tures—Excep-
tionally long life

—Stands "shelf-
wear" indefi-
nitely.

GENOR&COLBURN,
92 Washington St,

BUFFALO, N. Y.

Faries Universal

Lamp Holder.

Enables the light to be shifted instantly to any desired

position with no attention to fastenings. Plain or orna-

mental. Adapted to all requirements. Write for new

catalogue.

FARIES MFG. CO.,
DECATUR, ILL.

SOLE
MAKKliS IS THE

r. s. A,

the Fuel Economizer Co.,
MAIN OFFICE AND WORKS-. MATTEAWAN. N. Y.

*&"•" Branch Ocbicbs: 74CortIandt St.. New v 1

chanse'Bldg., Boston. Mass.: 1540 Marquette Bldg., Chicago; -

St.. San Francisco. Cal.

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plants.
Estimates a.nd Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATIVES:
JUIiiif SCHOLL i CO.. - 126 Liberty Si, N. T
THE BEIXCLIiS-LABOB & CO., 41 So. 1 L S

B SCEAVTON SUPPLY S ilACH'Y CO.. - E
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VITREOUS AND STRONG,
Great Reduction in Prices of Wiring Tubes, Insula-

WIRING TUBES. tors
i
Cleats, Eic>

9
skts&ss^^s^

• ©r» FACTOBT WITH XEW
MACMXERX. ......

,AlII siaeess made S<» irtoHes long.
For sale by all lead-
ing supply dealers.
Write for prices. The Akron Insulator & Marble Co., Akron, 0., U. S. A.

THE K. A. K.
Simple in Construction.

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM
Practical in Operation.

SEND FOR FULL PARTICULARS.

KROTZ, ALLEN & KELLY, ™F*
THE ONLY GENUINE EDISON

X-RAY
APPARATUS

and FOCUS TUBES
ARE MANUFACTURED BY

THE EDISON MANUFACTURING GO.

SpecialFocus Tubesfor Battery X-Kay Sets.
Special Focus Tubes for Direct Current X-

Eay Sets.
Special Focus Tubes for Static Machine

Work.
3. 4, 6, 8, 10 and 12-inch X-Bay Sets for

WRITE FOR NEW CATALOCUI Battery and 120-Volt Direct Current.

ALL OUR FOCUS TUBES ARE MANUFACTURED AT THE

EDISON LABORATORY.

EDISON MANUFACTURING COMPANY,
IIO EAST 23d STREET, NEW YORK.

ComplBtB Electric Railway, Si.

Car made of polished brass, 7" long, 4" high, weight one pound. Track 3' diameter, a""
gauge, made of rolled steel. The entire outfit packed in wooden box and weighs 5 pounds. This
is a perfect working model and will be found very instructive to both old and young. Sent on
receipt of price, $3.00. Send for circular.

CARLISLE & FINCH, 832 W. 6th St, Cincinnati, 0.

Alcatraz Electrical Compound,
Manufactured by

THE CALIFORNIA ASPHALT CO., "-SSSS^
ABSOLUTELY UNEQUALEO FOR

ELECTRICAL AND WIRE INSULATION, Insulating Connections, Dynamos and Motor Bases, Battery and Accumulator
Shelving, Circuit and Switch-Boards.

WATER-PROOFING Cut-Out Boxes, coating wires when subjected to acid or alkaline fumes, and when laid undercement, etc.
PAINTING Poles, Brackets, Cross-Arms, Benches, Floors, etc.COATING CABLES, Lead-Covered Pipes, and all underground work.
it h«o

A
!r

(

l
AT

,

RA? EL
,

ECTR,CAL COMPOUND is manufactured of the celebrated brand of Alcatraz Asphalt, and possesses many well-known points of superiority.it__has been tried under severe and_ exacting conditions, and has given perfect_ satisfaction. It will not Scale, Crack or Burn. Presents a Smooth Surface.

very.low price.

.S.J2 fy
,' «°£ affe?e

.

d b
y

J

hermal °r Climatic Conditions. Resists the action of the Elements, Acids, Alkalies, Sewer Oases, and possessesgreat strengtn and elasticity. Being the producers of the raw product, we are enabled to save the middleman's profit, and offer consumers a superior article at a

SAMPLE UPON APPLICATION. C. P. WILLIAMS, T£T 39-41 Cortlandt St., New York City.

THE TRIUMPH ELECTRIC CO.,
CINCINNATI, OHIO,

MANUFACTURERS OF

Medium and Slow Speed Electrical Machinery,
Direct Connected Generators,

Direct Connected Elevator Motors,
Direct Crip Hoists,

Motors for Special Work.
WRITE FOR CIRCULAR M.

OFFICE AND FACTORY: 610-616 BAYMILLER STREET.
f
New York : Messrs. Machado & Roller, 303 Broadway.

SALES OFFIOESl i Atlanta: Messrs. Moore .ft McCrary.Norcross Blag.
1 St. Louis : Triumph Electric Co., 004 Oriel Bide.

Chicago: Messrs. -Whiteside & Foster, 1000-1003 Fisher Bide.
Nashville : Mr. J. W. Chester.
Pittsburg : Mr. W. B. Pearson, 504 Oermania Bank Bldg.
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"Coming Events

Cast their

Shadows Before.'*

The new "Pioneer" Encloseo.

Arc Lamp, Style "B is an event

in. the electrical world. Its coming

cast a shadow on cheap com-
petition. It is rich and elegant

in exterior, ' and carefully con-

structed and tested.

It presents the acme or en-

closed arc lighting.
',: > "

.

,Thb electriq ARC LIGHT CO.
LOUIS B. marks, m.m.E. 687 & 689 Broadway,

CHIEF ELECTRICIAN., nomag

EVERY GOOD FEATURE COMBINED.
BEST METAL. BEST MADE.

WE SELL DIRECT TO THE USER. BUY OF THE MANUFACTURER AND
SAVE 50 PER CENT.

HOBART ELECTRIC MFC. CO.,
TROY, OHIO.

WRITE FOR INFOR MATION.

DYNAMOS,
15 to 1,000 Lights.

'

MOTORS,
k to 50 H. P. ANY VOLTAGE,

Patented Adjustable Dynamos and
Motors for Floor, Wall or Ceiling.

The Ahlm-Edwards Electric Co.,
MEDINA, OHIO.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Ahlm-Edwards Elec. Co .. iii

Akron Ins. & Marble Co. . . ii

American Elec. Fuse Co .. xii

American El. Heat. Corp.. Is

American El. Meter Co
Amer. El. Telephone Co. xvi

American Elec. Works xiii

American Engine Co xv
Andrae, J. & Sons Co xvll

Armorite Int. Con. Co.. . . xxii

Arnold, B.J
Arnold El. Pr. Station Co. xv
Auto. Cir. Breaker Co.... xvlii

Bain, Foree xvii

Baker & Co i

Ball Engine Co
BarnettCo.,G. &H xxii

Besly & Co.,Chas. H xxii

Bogart, A. L
Brady, T. H xvii

BrillCo.,J.G xix

Brlxey.W. R i

Brown, D., Cedar Co xiv

Brush Electric Co xxii

Bryan & Humphrey xvii

Bubler Publishing Co xli

Buckeye Electric Co
Butler Hard Rubber Co xv
California Asphalt Co ii

Camp Co., H. B xiii

Card Electric Co vii

Carlisle & Finch il

C. B. &Q. R. R xiv

Chicago Edison Co iv

Chicago El. & Stereo. Co . . xiv

Chicago Fuse Wire & Mfg.
Co xiv

Chic. Genl. Fixture Co...

C.,M. &St. P. R. R xvii

Clon brock Steam B. Co.. xix

Clymer & Hellman xxii

Colburn ElectricMfg. Co. . xii

Commercial El. Sup. Co. . ix

Cutter El. & Mfg. Co xii

Dallett & Co., Thos. H.... vii

DaytonGlobelronWks. Co. xviii
Delaware Hard Fibre Co.

Detroit Elec. Heat'g Co.. ix

DeVeau & Co xvii

DiehlMfg. Co vii

Directory, Principal Elec.
and Mech. Engineers... xvii

Dixon Crucible Co., Jos. . . ix

Eastern Elec. Cable Co....

Eddy Elec. Mfg. Co v
Edison Dec. & M. Lp. Dept.

Edison Mfg. Co Ii

Electrical Exchange, The. xiv

Elec. Sup. & Tel. Co xvii

Electric Appliance Co xii

Electric Arc Light Co iii

Electric Storage Batt. Co. vi

Electrician Pub. Co
xviil, xxi

xiii

FariesMfg. Co l

xix

1

Garvin Machine Co., The
XV

1

Gilmore El. & Mfg. Co ...

.

Globe Elec. Heating Co... iv

xiv

Hart, C.S xiv

Hart &HegemanMfg. Co. xi

xiii

Hill, Thos. Jr xii

Hill, W. S. Electric Co . .

.

xiv
Hobart Elec. Mfg. Co iii

Hodge, Walsh & Loring.

.

xiv
Holmes Fibre-Graph. Co. vii

xiv
Hunter Fan & Motor Co.

.

viii

Imperial Porcelain Works
Interior Conduit&Ins. Co. i

Internat'l Cor. Schools.. xv
International Elec. Co xiv

Iron-Clad Rheostat Co. . . i

Jenney Elec. Motor Co ... .

Jewell BeltingCo l

Johns Mfg. Co., H. W vii

Kartavert Mfg. Co
Keystone Elec. Inst. Co.. xiv

Klipstein & Co.. A
Krotz , Allen & Kelly ii

Kusel. The D.A.Tel. Mg.Co.xvii

Leclanche Battery Co xv
Leffel & Co., James xviii

Leonard, Ward, Elec. Co..

Lever C. H. Mfg. Co vii

Lindsley Bros xiv

Locke, Fred. M xii

Lombard Water Wh. G. Co. xiii

Main Belting Co
Manhattan Gen'ICons. Co.

Mansfield Tern. Cop. Co.. xxii

Mayo, V. J xiv

McDermid Mfg. Co., The. xiii

McKeague, J. B
McLennan & Co., K
McRae, A. L xvii

Metropolitan Elec. Co viii

Mianus Electric Co xvii

Mica Insulator Co
Midland Electric Co
Minpls. El. & Cons. Co. . xiii

Moore, Alfred F i

Morrison Southern El. Co. —
Munsell&Co., Eugene..,

National India RubberCo
National Ore & Red. Co..

National Tube Works Co, xiii

New York Ins. Wire Co. . . xxii

xii

XIX

For Classified Index of Advortisoments So

Northern Elec. Mfg. Co.... i

Ohio Electric Works xiv
Okonlte Co., The .... i

Orne Elec. Const. Co xvii

Otto Gas Engine Wks.... xix

Pacific Electric Co xi

Partrlck & Carter Co..... vii

Partridge Carbon Co 1

Patitz, A. M xvii

Peerless Rubber Mfg.Co.. . xii

Perkins El. Switch Mfg.Co
Peru Elec. Mfg. Co ix

Philadelphia Eng.Works. ix

Phillips Ins'd. Wire Co.. xiii

Phosphor-BronzeS.Co.Ld. xix

Pratt. Chas. A xvii

Puritan Electric Co xi

Queen&Co i

Racine Hardware Co xvlii

Relsinger, Hugo ix

Reynolds, S. K xii

Rich, Jas. W xiii

Robertson & Sons, Jas. L..

Rockwood Mfg. Co., The . xii

Samson Cordage Wks xii

Sawyer-Man Electric Co .
.

Shultz Belting Co xxii

Siemens & Halske E. Co . . iv

Simplex Electrical Co., The, i

Sioux City Brass Works.. . xiv

Smith Co., S. Morgan xvlii

»aeo VI,

Standard Paint Co
Standard Tel. & El. Co. . . xvi
Standard Therm. & El. Co. iv
Standard Underg.Cable Co. 1

Stanley Electric Mfg. Co.. x
Stilwell-Bierce& Smith-
VaileCo xiv, xv

Storey Motor & Tool Co . iv
Swarts Metal Refin'g Co.. xiv

Tagatz, H. A xiv'
Triumph Electric Co ii

Underwood & Co., H. M.. xi

Van Duzen Gas & Gasoline
Engine Co xviii

Viaduct Mfg. Co xvii
Vulcanized Fibre Co xxii

Want Advertisements ... xiv
Washburn & Moen Mfg. Co.xiii

Webster Chemical Co xiv
Webster, Warren & Co xix
Western Electric Co i

v

Western Tel. Cons. Co.... xvii
WestlnghouseEl.&Mf.Co. . viii

Weston Electrical Inst. Co. i

Weston Engine Co 1

Whltcomb Co., Geo. D.... xiv
White Co., The O. C xiv
Whiting Foundry Eq. Co. xiii

Whitman & Couch xvi, xvii

Whitney Elec. Inst. Co.... xli

Williams, C. P ii

Wirt.Cha?
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HARDTMUTH GORED CARBONS for Direct and Alternating Current

ARC l_AIVIF»S CHABIRSHAW AND Q. E. CO.'S

WIRES AND CABLES.

AMERICAN CARBON CO.'S Plain and Coated

GENERAL WESTERN AGENTS

HABIRSHAW AND G. E. CO.'S

WIRES AND CABLES.

CARBONS FOR SERIES ARC LIGHTING.

Chicago Edison Co.,
DEALERS IN ELECTRIC LIGHTING SUPPLIES,

_i39 Adams Street, CHICAGO.

THE
UPTON

ALTERNATING
ARC LAMP.

Kuril* 011 any frequency from 7.000 to 10,000
without change of adjustment.

Will Not Stick, Chatter, Overfeed or Short-Circuit.

Made for Either 10 or 14 Amperes, as Required.

HV manufacture the simplest long-burning
lamp for low-potential circuits on the market.

ALSO LAMPS FOR ALL CIRCUITS.

Standard Thermometer

and Electric Company,
PBABODY, MASS.

BRANCH OFFICES: Wrlle tor Catalogue E 3 1 .

Electric Appliance Co., 242 Madison St., Chicago, 111.

F. L. Haviland, 253 Broadway, New York,
standard Thermometer & Elec: Co.. John Hancock Hldg., Boston, Mass.
Dunham, Carrig'an & Hayden Co., San Francisco, Cal.

We manufacture a.high.grade Knife We have in stock in our Chicago Store
Switch for switchboard work. AVe
callittheaswHC

WAITING FOR
YOUR ORDERS

-Sockets, Switches, Cut=Outs,

<

:
Tubes and Insulators,

; Shawmut Fuse Wire and
Knife Switches,

Bells, Annunciators,

> Batteries, Push Buttons,

;
Fan Motors, Electric Supplies <

of all Kinds.

A quicfc break switch, made in aizeB from 50
amperes capacity to 800 amperes. They
will be listed ia oar new catalog.
We manufacture arc and incandescent dy-
namos and direct current motora. Also arc
lamps.

Western Electric Company.
Chicago. New York.

THE

Storey
Motors,

Iron-clad. Completely Closed
In. Dust and Moisture
Proof. No External Mag-
netism.

Specially Adapted for Direct
Connection to Machinery.

Special Direct Current Motors for All Classes of Work.

THE STOREY MOTOR & TOOL CO.,

anT'fV^ 2 1 2-226 Carter St., Philadelphia, Pa.

CHICAGO OFFICE: Metropolitan Elec. Co., 186-188 Fifth Ave. ..

NEW YORK OFFICE: 136 Liberty Street.
BRANCH FACTORY: Hamilton. Canada

ELEPTRir HEATFRS available to all.
LLCuiniu nr.Hir.no minimum expense.

Portable Heater for residences and offices, size 23 Inches long, im inches
high, 5 inches wide. Weight 30 pounds.

Highest Efficiency, Simplicity, Durability, Production Guaranteed.
Our Street Car Heaters lead all competitors.

Send for new illustrated circular.
Heating colls renewed like incandescent lamps. Constructed for any voltage. Work on director alternating current. Consumes 6. 8 amperes on no volt current, I. son 500 volt current.

THE GLOBE ELECTRIC HEATING CO.,
147 North 12th

Street, Philadelphia, Pa.

SIEMENS & HALSKE ELECTRIC COMPANY OF AMERICA,
MANUFACTURERS OF

Direct Current, Multipolar, Slow Speed, External Armature Generators and Motors, especially adapted for Direct Connection.
(Type l)-ln sizes from 20 to 2,000 H. P.

Direct Current, Multipolar, Medium Speed, Internal Armature Generators and Motors adapted for Belting.
(Type A.) In sizes from 10 to 300 H _ l=.

Direct Current, Bipolar, Medium Speed, Internal Armature Generators and Motors adapted for Belting.
(Type I—. H.|-ln sizes fi-or-r* 5 to 130 Hi. I»_

Direct Current Boosters, absolutely controlled by U. S. Patents granted to Siemens & Halske Electric Company.

SIEMENS' BAND ARC LAMPS FOR DIRECT AND ALTERNATING CURRENT, ELECTRIC MINING LOCOMOTIVES, STEAM LOCOMOTIVES, ETC., ETC.
COMPLETE ELECTRIC RAILWAY EQUIPMENTS UNDER SIEMENS' PATENTS:

Siemens' Underrunning Trolleys.
E>ectr^r

S=S^bl?^^ tf'
ErnSt We^ ™ D Si™ ™ the »— in

SIEMENS * HALSKE ELECTRIC CO. OF AMERICA. 98 Jackson St., Chicago.
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Eddy Generators

Direct Connected or Belted for Electric Railways, Central

Stations, Isolated Lighting or Power Plants.

EDDY MOTORS—SLOW, MEDIUM OR HIGH SPEED,

We build all necessary apparatus for the transmission

of Electrical Power through factory or other buildings.

All Our Apparatus Guaranteed as Represented.

The Eddy Electric Manufacturing Company,
WINDSOR, CONN.

New York, H. B. Coho & Co., Mail and Express Building. Elmira, S. N. Blake.

Philadelphia, Walter C. Mclntire & Co., 506 Commerce St. St. Louis Western Electrical Supply Co.

Boston, G. M. Angier & Co., 64 Federal St. Kansas City, W. T. Osborn.

Cincinnati, O., John A. Stewart.

Western Office: 305 Dearborn St., Chicago, Wallace & Hine Western Agents.
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TRADE HARK :

: ©ijlori&e accumulator"
REGISTERED SEPTEMBER 1

INFORMATION. CAUTION AND NOTICE.
The courts of last resort in patent causes have repeatedly and recently sustained BRUSH PATENTS FOR STORAGE

BATTERIES, Nos. 266,090 and 337,299, dated October 17, 1882, and March 2, 1886, covering broadly every practical
type of storage battery plate, including not only pasted plates, but also the so-called Plante plates, in the words of
JUDGE SHIPMAN 52d Fed. 130): "A secondary battery plate ribbed, honeycombed, studded or equivalently prepared
.... in which the Plante process of electrical disintegration or some kindred process of forming was used."

In the interest of the development of the storage battery business these fundamental or basic patents have been acquired at great expense
by the ELECTRIC STORAGE BATTERY COMPANY, and users, vendors and makers of storage batteries and storage battery plates are cautioned
against their infringement.

To guard users, vendors and purchasers against inadvertent and unadvised infringement, notice is hereby given that the types of batteries
and plates advertised by the following:

DIomenoe Electric Ball Storage Battery Co..
Silvey Storage Baitery Co. d>ayton Mfg. Co.).
New York Accumulator A Electric Co.,
The Haschke Storage Battery Company.
Woodward Electrical Company.
Bevere Electric Company.

Are considered flagrant infringements; and further, that vendors, purchasers and users thereof will be prosecuted by injunction and otherwise
according to law.

The Electro-Chemical Storage Battery Company.
The Willard Electric A Battery Company,
The Ohio Storage Battery Company.
Korwalk Electric & Battery Company
The Warwick Electric Manufacturing Compfiny.
Electric Xovelty Works,

t*. J. Hauss,
Eclipse Electric Company.
The American Battery Company.
Samuels Dynamic Accumulator Company,
National Electric Car Lighting Company,

THE ELECTRIC STORAGE BATTERY CO.,
BRANCH OFFICES:
66 Broadway, NEW YORK.

Drexel Building, PHILADELPHIA, F»A.
1543 Marquette Bldg., CHICAGO. 215 N. Calvert St., BALTIMORE, Md. 222 Market St., SAN FRANCISCO, Cal.

For Electric Launch Batteries and Apparatus, address The Electric Launch Company, florris Heights, New York City.

92 State St., BOSTON. Mass.

ELECTRICITY FOR ENGINEERS.
424 PAGES. ILLUSTRATED. PRICE $2.50.

ELECTRICIAN PUBLISHING CO.
5 10 Marquette Building, CHICAGO.

Accumulators.
Electric Storage Battery Co.

Annunciators.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Electric Appliance Co.
Partrlck A Carter Co.

Arc Lamps.
Chicago Gen'l Fixture Co.
Commercial EL Supply Co.
Diehl Mfg Co.
Electrio Arc Light Co.
Ft.Wayne Elec. Corporation.
Manhattan Gen'l Cons. Co.
Perkins Elec. Switch Mfg. Co.
Puritan Electric Co.
Standard Therm. A Elec. Co.
Westlnghouse EL & Mfg. Co.

Arc right Cord.
Samson Cordage Wks.

Assayers.
Nat'T. Ore A Reduction Co.

Batteries and Jars.
Andrae, J. A Sons Co.
Butler Hard Rubber Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial EL Supply Co.
Edison Mfg. Co.
Electric Appliance Co.
Eleotrio Storage Battery Co.
Genor <fc Colburn.
Leclanche Battery Co., The.
Metropolitan Electric Co.
Midland Electric Co.
Ohio Electric Works.
Peru Elec. Mfg. Co.
Western Electrio Co.

Bells.
Commercial EL Supply Co.
Electric Appliance Co.
Huebel & Manger.
Ohio Electrio Works.
Partrlck & Carter Co.
Western Electrio Oo.

Belting
Jewell Belting Co.
Main Belting Co.
Shultz Belting Co.

Boilers.
Clonbrock Steam Boiler Co.
Racine Hardware Co.
Weston Engine Co.

Books, Electrical.
Electrician Publishing Co.

Bronze.
Besly & Co., Chas. H.
Phosphor BronzeSm.Co.,Ltd.

Brushes.
Commercial EL Supply Co.
Hobark Elec. Mfg. Co.
Holmes Fibre-Graphite Co.
McKeague, J. B.
Partridge Carbon Co.
Wirt, Chas.

Burglar Alarms.
Commercial El. Supply Co.
Eleotric Appliance Co.
Huebel & Manger.
Partrlck & Carter Co.
Western Electric Co.

Cables (See Insulated Wires.)
Cables, Electric (See Insu-
lated Wires), Copper,
Sheet and Bar.
American Elec, Works.
Brixey, W. R.
Commercial El. Supply Co.
Eastern Electric Cable Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.
Western Electric Co.

Carbons,Points& Plates.
Chicago Edison Co.
Chicago General Fixture Co.
Commercial EL Supply Co.
Electric Appliance Co.
General Eleotric Co.
Partridge Carbon Co.
Reislnger, Hugo.
Standard Paint Co.
Western Electric Co.

Cars.
Brill Co., J. G.

Coloring for Inc. Lamps.
Webster Chemical Co.

Compound.
California Asphalt Co.
Commercial EL Suoply Co.
Electric Appliance Co.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Johns Mfg. Co., H. W.
McLennan & Co., K.
Okonite Co.
Standard Paint Co.

Conduits.
Akron Ins. & Marble Co.
Armorite Interior Cond. Co.
Camp Co., H. B.
Commercial EL Supply Co.
Electric Appliance Co.
Interior Conduit & Ins. Co.
Whiting Foundry Eqmt. Co.

Construction A Repairs.
Andrae, J. & Sons Co.
Chicago Edison Co.
Electrical Exchange, The.
Ft. Wayne Elec. Corporation.
Gregory Co., Chas. E.
Hodge, Walsh A Lorlng.

Contractors and Electric
Light Plants.
Ahlm-Edwards EL Co.
Andrae, J. Si Sons Co.
Arnold, B. J.
Arnold El. Pr. Station Co.
Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
Card Electric Co.
Clymer & Heilman.
Commercial EL Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hodge, Walsh A Loring.
Jenney Elec. Motor Co.
Northern Electl. Mfg. Co.
Patitz,A. M.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westlnghouse Elec & Mfg Co.
Western Electric Co.

Copper.
Besly & Co., Chas. H.
Mansfield Temp. Copper Co.
McDermid Mfg. Co.

Copper Wires.
American Electrical Works.
Besly & Co., Chas H.
Brixey, W. R.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
General Electric Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn A Moen Mfg. Co.
Western Electric Co.

Cordage.
Samson Cordage Wks.

Crookes' Tubes.
Commercial EL Supply Co.
Edison Dec. & M. L. Dept.
Perkins Elec. Switch Mfg.Co.

Cross-Arms, Piss and
Brackets.
Brady, T. H.
Commercial EL Supply Co.
Electric Appliance Co.

Cut-Onts and Switches.
Automatic Cir. Breaker Co.
Chicago Edison Co

.

Chicago Gen'l Fixture Co.
Clymer & Heilman.
Commercial EL Supply Co.
Cutter EL & Mfg. Co.
Eddy Elec. Mfg. Co.
Electric Appliance Co.
Farr Tel. & Const. Supply Co.
Ft. Wayne Elec. Corporation.
General Elec. Co.
Gilmore EL & Mfg. Co.
Hart & Hegeman Mfg. Co.
Hill. W. S. Elec. Co.
Imperial Porcelain Works.
Morrison Southern EL Co.
Pacific Electric Co.
Peru Elec Mfg. Co.
Perkins Elec. Switch Mfg. Co.
Reynolds. S. K.
Westlnghouse EL & Mfg. Co.

Dynamos.
Ahlm-Edwards El. Co.
American Engine Co.
Brush Electric Co.
Card Electric Co.
Clymer A Heilman.
Colburn El. Mfg. Co.
Commercial EL Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.

General Electric Co.
Gregory Co., Chas. E.
Hine&Co., L. A.
Jenney Elec. Motor Co.
Northern Electl. Mfg. Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westlnghouse El. & Mfg. Co

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
American EL Heating Corp.
Detroit Elec. Heating Co.
Globe Elec. Heating Co.
Johns. H. W.,Mfg. Co.

Electric Meters.
American El. Meter Co.

Electric Railways.
Brush Electric Co.
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halske Elec. Co.
Westlnghouse EL & Mfg. Co.

Electrical and Mechani-
cal Engineers.
Arnold, B. J.
Bain, Foree.
Bryan & Humphrey.
Eddy Elec. Mfg. Co.
McRae, A. L.
Patitz, A. M.
Pratt. Chas. A.

Electrical Instruments.
Automatic Cir. Breaker Co.
Chicago Edison Co.
Clymer A Heilman.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Electric Appliance Co.
Gilmore El. & Mfg Co.
Keystone EL Instrument Co.
McKeague, J. B.
Queen & Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical Specialties.
American Elec. Fuse Co.
American EL Heating Corp.
Andrae, J. A Sons Co.
Automatic Cir. Breaker Co.
Carlisle A Finch.
Clymer & Heilman.
Commercial EL Supply Co.
Faries Mfg. Co.
Genor & Colburn.
Hill, Thos , Jr.
Imperial Porcelain Works.
Lever, C. H. Mfg. Co.
Metropolitan Electric Co.
Pacific Electric Co.
Partrick & Carter Co.
Peru Elec. Mfg Co.
White Co.. The O.C.

Electrical Woodwork.
Lever, C. H. Mfg. Co.

Electro-Plating Mach'y.
Besly & Co., Chas. H.
Colburn EL Mfg. Co.
General Electric Co.
Jenney Elec. Motor Co.

Electrotypers.
Chic Electro & Stereo. Co.

Engines, fcias
Otto Gas Engine Wks.
Van Duzen Gas & Gso. En.Co.

Engines, Steam.
American Engine Co.
Ball Engine Co.
Philadelphia Eng. Works.
Racine Hardware Co.
Weston Engine Co.

Fan Outfits.
Commercial El. Supply Co.
Hunter Fan & Motor Co.
Interior Conduit & Ins. Co.
Westlnghouse EL A Mfg. Co.

Fibre.
Butler Hard Rubber Co.
Delaware Hard Fibre Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
BarnettCo.,G. A H.

Fire Alarms.
Western Electric Co.

Fixtures, El. & Comb' it.

Chicago Gen'l Fixture Co.
Commercial El. Supply Co.

Fuse Wire.
Brixey, W. R-
Chicago Fuse Wire A Mfg.Co.
Commercial EL Supply Co.
Electric Appliance Co.
General Electric Co.

Gaskets.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

<Sas Lighting, Electric.
Bogart, A, L.

Besly'& Co.. Chas. H.

General Elec. Supplies
Andrae, J. A Sods Co.
Besly A Co., Chas. H.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman.
Commercial El. Supply Co.
Cutter El. A Mfg. Co.
Elec. Sup. & Telep Co.
Electric Appliance Co.
General Electric Co.
Genor & Colburn.
Gilmore El. A Mfg. Co.
Hill, W. S. Elec. Co.
Hodge, Walsh A Loring.
Huebel A Manger.
Interior Conduit & Ins. Co.
International Elec. Co.
Johns, H. W., Mfg. Co.
Metropolitan Electric Co
Midland Electric Co.
Minneapolis El. A Cons. Co.
Morrison Southern EL Co.
Ohio Electric Works.
Pacific Electric Co.
Partrick & Carter Co.
Peru Elec. Mfg. Co.
Sioux City Brass Works.
Westlnghouse El. & Mfg. Co.

Globes and Electrical
Glassware.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Hemingray Glass Co.

Gov*nors. Water Wheel.
LombardWaterWheel Gv.Co.

Graphite Specialties.
Besly & Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hard Rubber Goods.
Butler Hard Rubber Co.

Induction Coils.
International Elec Co.
Queen A Co.

Insnlators and Insulat-
ing materials.
Akron Ins. & Marble Co.
Andrae, J & Sons Co.
Brixey, W. R.
California Asphalt Co.
Chicago Edison Co.
Commercial EL Supply Co.
Delaware Hard Fibre Co.
Electric Appliance Co.
Empire China Works.
Gilmore El. A Mfg. Co.
Hart A Hegeman Mfg. Co.
Hemingray Glass Co.
Hodge, Walsh & Loring.
Interior Conduit A Ins. Co.
Johns Mfg. Co., H. W.
Kartavert Mfg. Co.
Locke, Fred. M.
McKeague, J. B.
Mica Insulator Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co.. The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insnlated Wires and
Cables—Magnet Wires.
American Electrical Works.
Brixey, W. R.
Chicago Edison Co.
Commercial EL Supply Co.
Eastern Electric Cable Co.
Electric Appliance Co.
General Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.

Lamps, Alternating.
Puritan Electric Co.

Lamp Shades.
Pacific Electric Co.
Underwood & Co., H. M.

Lamps, Incandescent.
Buckeye Electric Co.
Chicago Edison Co.
Commercial EL Supply Co.
Edison Dec, A M. Lamp Dept.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co..
Metropolitan Electric Co.
Ohio Electric Works-
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Westinghouse EL A Mfg. Co.

Lightning Arresters.
Electric Appliance Co.
General Electric Co.
Westlnghouse El. & Mfg. Co.

Magnet Wire.
(See Insulated Wires.)

Mechanical Machinery.
Besly & Co., Chas. H.
Garvin Machine Co.. The.
Robertson A Sons. J. L.
Stilwell-Bierce Smith-Vaile.

Mica.
Commercial EL Supply Co.
Johns Mfg. Co., H. W.
Munsell & Co., Eugene.
Rich, Jas. W.

Mining Apparatus, Elec.
General Electric Co.
Westlnghouse El. A Mfg. Co.

Motors.
Ahlm-Edwards Elec. Co.
American Engine Co.
Brush Electric Co.
Bubier Publishing Co.
Card Electric Co.
Colburn El. Mfg. Co.
Commercial EL Supply Co.
Dallett & Co., Thos. H.
Diehl Mig. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Gregory Co., Chas. E.
Interior Conduit & Ins. Co.
Jenney Elec. Motor Co.
Metropolitan Electric Co.
Northern Electl. Mfg. Co.
Ohio Electric Works.
Sioux City Brass Works-
Stanley Elec Mfg. Co.
Storey Motor A Tool Co.
Triumph Electric Co.
Westlnghouse El. A Mfg. Co.

OU Filters.
Metropolitan Electric Co.

Packing.
Besly A Co. Chas. H.
Garlock Packing Co.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
California Asphalt Co.
Commercial EL Supply Co.
Johns, H. W. Mfg. Co.
Standard Paint Co.

Phosphor Bronze.
Phosphor Bronze Sm.Co.Ltd.

Platinum.
Baker & Co.

Poles.
Brown, DeWitt, Cedar Co.
Hart, C. S.
Lindsley Bros.
Tagatz, H. A.

Porcelain.
Akron Ins. A Marble Co.
Commercial EL Supply Co.
Empire China Works.
General Electric Co.
Lmperial Porcelain Works.
McKeague, J. B.
Peru Elec. Mfg. Co.

Publishers, Electrical.
Electrician Publishing Co.

Pulleys.
Rockwood Mfg. Co., The.

Push Buttons.
Commercial El. Supply Co.
Electric Appliance Co.
Partrick & Carter Co.

Reels, Wire.
Minneapolis EL & Cons. Co.

Refiners.
Swarts Metal Refining Co.

Re-Winding.
Chicago Edison Co.
Electrical Exchange, The.
Gregory Co., Chas. E
Hodge, Walsh & Loring.

Rheostats.
General Electric Co.
Iron Clad Rheostat Co.
Leonard, Ward, Elec. Co.
Westlnghouse EL A Mfg. Co.

Sal Ammoniac.
Klipstein * Co., A.

Second-Hand Machin'y.
Electrical Exchange, Tne
Gregory Co., Chas. E.

Shade Holders.
Underwood A Co., H. M.

Speaking Tubes.
Electric Appliance Co.
Partrick A Carter Co.

Speed Indicators.
Besly & Co., Chas. H.
Keystone El. Instrument Co
Queen & Co.
Weston Electrical Inst. Co
Whitfney Elec. Inst. Co.

Steam Gauges.
Robertson & Sons, J. L.

Steam Heating.
Webster A Co., Warren.

Steel Pipe.
National Tube Works Co.

Storage Ratteries.
Electric Storage Battery Co

Supporters. IncLamp.
Faries Mfg. Co.
White Co., The O. C.

Tapes. Insulating.
American Electrical Works.
Brixey, W. R.
Commercial El. Supply Co.
Electric Appliance Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Insulated Wire Co
Okonite Co., The.
Simplex Electrical Co.
Standard Paint Co.
Washburn & Moen Mfg. Co

Telegraph Apparatus.
Electric ApplianceCo.
Western Electric Co.

Telephones, Telephone
Material and Switch-
boards.
American EL Telephone Co.
Andrae, J. A Sons Co.
Commercial El. Supply Co.
DeVeau & Co.
Elec. Sup. & Telep Co.
International Elec Co.
Kusel, D. A. Tel. Mfg Co:
Metropolitan Electric Co.
Mianus Eleotric Co.
Orne Elec. Cons. Co.
Standard Tel. A EL Co.
Viaduct Mfg. Co.
Western Electric Co.
Western Tel. Cons. Co.

Transformers.
Chicago Gen'l Fixture Co.
Commercial EL Supply Co.
Ft. Wayne Elec Corporation
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse EL & Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
Brill Co , J. G.
General Electric Co.
Westlnghouse El. & Mfg. Co.

Turbine Wheels.
Dayton Globe Iron Works Co.
Leffel & Co., Jas.
Smith Co., S. Morgan.
Stilwell-Bierce Smith-Vaile.

Universities.
Int. Corr. Schools.

Water Wheels.
Da7ton Globe Iron Works Co
Leffel A Co., Jas.
Smith Co.. S. Morgan.
Stilwell-Bierce Smith-Vaile.

Wire, Bare.
Besly & Co., Chas. H.
Brixey, W. R.
Commercial EL Supply Co.
Electric Appliance Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Standard Underground C Co
Washburn & Moen Mfg. Co.

Wire Joints.
American Elec. Fuse Co.X Ray Ontflts.
Commercial EL Supply Co.
Edison Dec A M. Lamp Dept.
Edison Mfg. Co.
Queen & Co.

ror Alphabetical Index of Advertlsom*nU &*m Paga III.
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Diehl BalanceWheel Motors.
THE ONLY
MOTOR
That can be directly
coupled to the shafts of

sewing machines.
MOTORS are entirely

SELF-CONTAINED and
replace the ordinary bal-

ance wheels.
THE RHEOSTAT is SO

arranged beneath the ta-
ble that the machine can
be started and stopped
or the speed regulated
simply by foot pres-
sure upon the treadle.

IN THIS
MANNER
The highest economy is

attained, because all ob-
jects intervening be-
tween the source and
subject of power are dis-

pensed with and the
electric current is only
used when the machine
is running.

Write for

catalogue.

DIEHLMANUFACTURINGCO
.1 IM. J.

SHOWROOMS: 561-563 BROADWAY, NEW YORK CITY; 128-132 ESSEX STREET, BOSTON.

The0kD^
IjJJlE

RlffllLTJ

No Sparking Under Varying Load,

No Wear on the Commutator.

90 PURE GRAPHITE. ^SHIM^Mi^^Kl ^

Holmes Fibre=Graphite Mfg. Co.,

COMMUTATOR^

BRUSHU I
Station Z, Philadelphia.

WRITE FOR PRICE I/IST. S^AS -VUTOAtKWS,

PARTRICK^ loX? :

CARTER CO PHiiMMw

mSIi 1 annunciators ,

ELECTRIC BURGIAKE.FIRE ALARMS
fcUUUUJIjK] KUHJM»fflKM«imKra

Anchor or Toggle Bolt.

Electrical and Small Woodwork a Specialty.
Send for catalogue.

C.H. LEVER MFG. CO., CHICAGO.

Tie If. J." left Car He*.
(PATENTED.!

K gmsgggtgm

It §§§Hfi§l
mpz^bSSSSS:

Simplicity—Effectiveness— Durability—Economy.
No coils to short-circuit or break, no oxidation, perfect air
circulation, easily controlled and regulated by patented knife
switch. Adjustable to three different degrees of heat. Prices,
etc., on application. • - . . + . ._

H. W. JOHNS MANUFACTURING CO.,

New York. Philadelphia.

240-3-13 Randolph Street,
. . . CHICAGO, 1 1.1/

Electric Motors and Generators,
MANUFACTURED BY

THOS. H. DALLETT * CO.,
York St. and Sedgfey Ave.,

PHILADELPHIA, PA.

Portable Electric Drills,

Starting Boxes and
Controllers,

Automatic Switches

Flexible Insulated Couplings.
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Si TUERK ALTERNATING CEILING FAN
ifojf

Is designed on the highest lines ¥ Fitted with blade adjuster for

of perfection, being perfect in every 1 regulating draft. Switch on bottom

tleiajl
I for starting and stopping,

tJ^a .nri tM Q ri **a «nt fn„nH Made fo r any voltage from 50 to

Tested and tried and not found 1
|20 yo| ^^ and |40

wanting is our motto.
g c

„
c | eSi

A trial will convince the most 1 We" guarantee our fans against

skeptical, Jfik defect for one year.

V

(NOTE SWITCH.)
FOR F~I_II_I_ PARTICULARS AND PRICES ^A/FR.TE F"0« '97 CATALOGUE.

Hunter Fan and Motor Company, Fulton, N. Y,
E. B. liATHAM * CO.. <- K\ KltAI, EASTERJT AGEXTS, 130 LIBERTY ST., STEW YORK.

Westinghouse Polyphase Apparatus Suoreme,
Generators, Motors, Transformers, for Two-Phase, Three-Phase and C. ~F. Scott
Two-Phase Three-Phase System of Alternating Current Power Transmission.

26,000 H. P. IN OIL-INSULATED TRANSFORMERS CONSTRUCTED.
Potentials from 5,000 to 50,000 Volts. All Apparatus Necessary for 100 Mile Transmission.

WESTINGHOUSE ELECTRIC AND MANUFACTURING CO.
PITTSBURG,

New York, 120 Broadway. Chicago, N. Y. Life Bidg. San Francisco, Mills BIdg. i Westinghouse Electric Co., Ltd.,
Boston, Exchange BIdg. Philadelphia, Ciirard BIdg. Syracuse, N. Y., Bastable BIdg. - 32 Victoria St., London, S.W., England.
Buffalo, N. Y., 8 Erie Co. Bank BIdg. Pittsburg, Westinghouse BIdg. Tacoma, Wash., 102 S. 10th St. ( 32 Ave. de I'Opera, Paris, France.
Charlotte, N. C, 36=38 College St. St. Louis, American Central BIdg. For Canada address Ahearn & Soper, Ottawa, Ont.

IM

TRIPLE BRAID, STRANDED and SOLID

WEATHER-PROOF WIRE!
\a/e are overstocked.

METROPOLITAN ELECTRIC COMPANY, CHICAGO,
DEALERS IN ELECTRICAL MERCHANDISE OF ALL KINDS.
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THE ELECTRA
JJ

.%S<?#

•TRADE MARK' •TRADE MARK-HIGHEST GRJCDE NUERNBERG CARBONS.

FOR DIRECT CURRENT ARC LAMPS, FOR ALTERNATING CORRENT ARC LAMPS.
SEND FOR l—ATEST PRICE L.IST TO-

HUGO REISINGER, NO. 38 BEAVER STREET , NEW YORK.
SOLE IMPORTER FOR THE

UNITED STATES AXD CANADA.

CRAPHITE SPECIALTIES
FOR EM'KTRICAIi USES:

Graphite Rods of Various lengths, from 1-5 Ohm to lOO Ohms Resistance
to the inch. Graphite Boxes and Crucibles, Resisting Keats

of4,000 Degrees. Inquiries Gladly Answered.

JOS. DIXON CRUCIBLE CO., Jersey City, N .J.

M

"Just the Layout Needed.

writes a customer about "The Dealer's

Assortment" of electric heating appli-

ances sent with a showcase for $25.67.

We have made radical improvements in

electric heating devices, which are con-

spicuous. If you have not done so, order

one -of the "Dealer's Assortments" and

be up to date. Everything guaranteed.

American Electric Heating Corporation,

Havemeyer Building,

NEW YORK.

Sears Building,

BOSTON, MASS.

Monadnock Building,

CHICAGO.

[HercUlesBAtTeriesJ

\X Clede batteries

I POKCEIAIN INSU|ATION Of all Kinds. J

We Solicit the making ol

SpecAl Designs of Porcelain.

Pent) LLtttnicMrc.Co.

No Cold Feet
WITH THIS IMPROVED

Electric Foot Warmer!
Size 10x10x1% inches. Has cord and plug, connects to any lamp socket, uses 50 Watts, handsomely
nickel plated; portable, and lies flat on the fl«*or or can be adjusted to an angle. Can be
placed to the feet of an invalid in bed—nothing equals it! In ordering state the voltage and
kind of socket. Remit only $5.00 for bronze, or &G.00 for nickeled style, and receive
a sample by return express.

w?w

mi n
CAR HEATER AND HOUSE RADIATOR.

We have THE BEST Car Heaters.
Portable Stoves, Radiators, Risks. Cook-
ing Utensils, Sadirons, Laundry Irons,
Tailor's "Goose," Ovens, Broilers, Water
Heaters. Curling Iron Heaters, etc. Lat-

est improvements, high efficiency; safe, reliable and
durable. Last, but not least, all goods are "repair-
able" at small expense.

Detroit Electric Heating Co.,
132 SHELBY ST., DETROIT, MICH.

"AD." STUDIO

COMMERCIAL ELECTRICAL

SUPPLY CO., St. Louis.

SUBJECT—"TWO GOOD THINGS."

MARCH 41

'97!

INCIDENTALLY.
Of course you know we're agents for Interior Conduit (when we say "we" we don't, of course, include Maj. Mckinley! I Like all other standards. Bus

material will probably be imitated. However, the broad, fundamental patents covering the process of manufacture prevent even a near approach to the

features wherein he the strength and integrity of insulation possessed by it. It possesses advantages in that it is extremely light, has a smaller outside

diameter for a given inside diameter, and moreover, has greatly increased insulating properties.

Try Us on Pri
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A USEFUL INSTRUMENT

!

5- l\> Ci

STATIC GROUND DETECTOR.
CONSUMES NO ENERGY.

can be LEFT «n CIRCUIT CONTINUOUSLY.
ABSOLUTELY RELIABLE.

DESIGNED FOR ANY E. M. F. FROM 500
TO 10,000 VOLTS.

WRITE FOR CIRCULAR.

STANLEY ELECTRIC MANUFACTURING COMPANY,
IVI

THE S. K. C. SYSTEM.
A COMPLETE SYSTEM FOR

Long Distance Transmission,
General Station Distribution,

Mill and Factory Equipment.
Generators will be wound and guaranteed for an E. M. F. as high as

10,000 VOLTS.
CORRESPONDENCE SOI 1CITED, *

STANLEY ELECTRIC MANUFACTURING COMPANY,
F^ittsfield, Mass., \J. S. A.

THE ROYAL ELECTRIC CO., Montreal, Canada, are

sole licensees for the manufacture and sale of the S. K. C.

System in Canada. ....

BRANCHES OFFICES:
; hicago, 30S Dearborn St.

Bos-ton, Equitable Building.
I^e^#u' York, 3& Cortlandt 2San Francisco, IO

Anderson
6 Ma rke . St.
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Etjgexe F. Phillips, Prest. F. N. Phillips, Treas. W. H. Sawyer, Secy.

AMERICAN ELECTRICAL WORKS,
PEOVIDEXCE, K. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Store, P. C. Ackerman, 10 Cortlaudt St.

Chicago Store, F. E. Donohoe, 241 Madison St.

Montreal Branch, Eugene F. Phillips' Electrical Works.

water = wheel Governor
GOVI IM.

"Wateryille & Fairfield Railway & Light Co.
, )

Wateryille, Me., Jan. 18, 1896.
j

Lombard Water-Wheel Governor Co., Boston, Mass.
Gehtlemen:—In regard to your Type C governor, which "is regulating for us

our two Hercules Wheels, which give power to operate our Light Plant, Street
R. R. and Power Generator, we are frank to admit that the machine does its work
admirably. We have no hesitancy in recommending it to those in want of a
governor. (Signed)

I. C. Libby, President Waterville & Fairfield R. R. & L. Go.

LOMBARD WATER-WHEEL GOVERNOR CO.,
61 Hampshire St., BOSTOX, MASS.

GRAVITY BATTERY COPPERS.
Any pattern. Write for prices.

THE McDERMID MFG. CO., 207 S. Canal St., Chicago.

MICA
GOOD AS GOLD.

Exceptionally good opportunity for profitable in
vestment in stock of 3I1CA MISllMti COM-

PANY just organizing. Small capitalization, large profits.

JAIWES \A/. RICH.
503 Fifth Ave., (Room 47), NEW YORK CITY.

MDOUBLE GROOVE PONY INSULATOR
HIGH INSULATION.

The most perfect Glass Insulator made is the
Teat Insulator.

"The Teats on the lower rim of the petticoat
attract the water on the outer and inner surfaces
of the Insulator into drops. The water drops
from these points onto the cross arm, thereby-
preventing the moisture from creeping to
the pin."

HEMINGRAY GLASS CO.,
Covington,

Patented. FACTORIES, MUNCIE, IND.
Ky.

'J

The largest makers of all sizes and kinds of Special
Wrought Mild Steel and best Wrought Iron Tubular Goods
in the world, control the manufacture of Wrought Tubular
Goods made of a high class of mild steel from the ore to

the finished product, and unqualifiedly recommend Na-
tional Steel Pipe for all uses as better than any iron pipe

made.

Underground Conduit,

If your wires are going
underground, write

THE H. B. CAMP CO,
AULTMAN, OHIO,

Manufacturers of the conduit used
by the largest telephone and tele-
graph companies. Will furnish any
information desired.

An Efficient Device
FOR MEASURING

AND REELING WIRE.

MINNEAPOLIS

ELECTRIC &
CONS. CO.,

13 S. Fourth St.,

Minneapolis,
Minn.

Send
for
circulars

****************************#***************

A NEW CONDUIT
FOR ELECTRIC LIGHT, TELEPHONE

AND TELEGRAPH WIRES.

IVI DE OF" F-IIME CAST-IRON
EVERLASTING. GREATEST DURABILITY.

Cheap as any other Conduit. Far superior to all others. Preserves the

insulation. Strongly endorsed by prominent engineers.

WRITE FOR FURTHER PARTICULARS.

SEE DESCRIPTIVE ARTICLE IN THIS ISSUE.

*************** *******

WHITING FOUNDRY EQUIPMENT COMPANY,
1522 MONADNOCK, CHICAGO. WORKS, HARVEY, ILL., (Suburb of Chicago.)

pORCEJjwjgUFACTORT.

m-iS&tiaricSr
SvamGPC ^H f -f£
^M770* If

EVERYTHING IN WIRE.
BARE AND INSULATED.

ALSO MANUFACTURERS OF THE "CHICAGO" RAIL BOND.

WASHBURN * MOEN MFC. CO.,
WORCESTER, MASS.

BRANCH OFFICES AND WAREHOUSES: New York. Chicago, San Francisco, Houston, Philadelphia,
Pittsburg, Scranton.

WEATHERPROOF WIRE.
AGENCIES:

Western Electric Co., New Yori

Electric Appliance Co., Chicago.

Pettingell Andrews Co., Boston,

Electrical Engineering Co., Minneapolis,

St. Lonis Electrical Supply Co., St. Louis.

The Bradford Belting Co., Cincinnati.

Phillips Insulated Wire Co.

Office and Factory: PAWTUCKET, R. I.
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FOR SALE.
Electric Lighting Plant

In a good Illinois town of about
3,000 people. Enquire

A. M. SEARLES,
' 202 Fisher Bldg.,

CHICAGO.

FOR SALE.
Two 3 h. p. Motors; three 4 h. r». Motors; two

5h.p Motors; eight 50 light Dynamos; two 135

light Dynamos; one 450 light Dynamo; one 45
k. w Alternator; two 50 k. w. Alternators; one
60 k. v. Alternator; one 75 k. w. Alternator.
V. J. MAYO, loo N Clinton St., Chicago.

FOR SALE.
New armature disk notching machine, also

disk blanking press. Address Machinery, care
Westkhn Electrician, 510 Marquette Bldg.,
Chicago.

FOR SALE.
One double crank power Ferracute press for

stamping out armature discs. Includes two disc
dies and full size bolster. Has automatic stop
for each revolution. Has not been used over six
months. Also have for sale cheap new 00 light
compound wound dynamos and 5 h. p. motors.
Geo. D. Whitcomb Co., SG to 00 East Ohio St.,

Chicago.

INCANDESCENT DYNAMOS for sale.

1 10-light Akron; l 16-light Perret; l lS-light

Westinghouse, compound; l 25-light Edison; l

25-light Daft: 1 50-light Cincinnati; 1 50-light
Mather; l 55-light Edison, compound; l QMight
Westinghouse; l 75-Iight Eddy; l no-light Edi-
son; 'l 125-light Westinghouse, new; 1 150-light

Edison, compound; l 210-liglit J-Mison, 12 K. W.;
1 250-light Edison, 15 K. W.; 1 250-light Westing-
house, compound; 1 3(iiMight Miitlicr; 1 ;iOO-light

Hornellsville, compound; l 3T>0 T.-H., D., 20 com-
pound; l 360-light Westinghouse; l 425-llght
United States; 2 450-light Edison, 25 K. W.; 1500-
light Edison, 30 K. W.; l 700-light Thomson-
Houston, compound D. 40; l 1,000-light Edison
No. 20, 60 K. W.; 2 1,000-light Standard, multipo-
lar compound wound, line condition; large stock
of Arc Dynamos and Arc Lamps. Next ad. will
contain list of motors, alternators, transformers,
instruments and supplies. Send for our monthly
Bargain Sheet with cash prices.

CHAS. E. GREGORY CO..
47-19 S. Jefferson Street. CHICAGO.

WANTED.
A first-class electrician and engineer desires a

position to take charge of an electric light plant.
Best of references, and wages very moderate.
Address "E 4," care Western Electrician,
510 Marquette Building, Chicago.

WANTED.
Small plating dynamo of first-class make;

must be perfect and cheap. Also offers of access-
ories or complete outfit for nickel. Address
•Electro," care Western Electrician, 510
Marquette Building, Chicago.

WANTED.
ARMATURES TO REWIND.
Winders direct from T.-H. and Westinghouse
shops. Work guaranteed. Ten years' experience.
Light plants Installed complete. Send for prices.

HODGE, WALSH & LORING,
531 Delaware. Kansas City, mo.

Agents Wanted.

A few good live agents

to take subscriptions for

the WESTERN ELEC-
TRICIAN and handle our

book publications. Liberal

commissions paid.

Address, stating expe-

rience and references,

Electrician Publishing Co.,

5 I O MARQUETTE BLDC,

CHICAGO.

COIQRSIMPS.
W-C£NT£ACH'
W$sr*/? CHEWCAL CO.

Incandescent Lamp Supporters

Instant placement and fixture of lamp in any
desired position, with no attention to fastenings.

Adapted to every requirement from library to

workshop. Send for catalogue C.

THE 0. C. WHITE CO., WORCESTER, MASS.

ELECTRICAL

EXCHANGE,
166-174 S. CLINTON ST.,

CHICACO.

Long-Distance Tel. 744 Express.

WRITE FOR PRICES.

Keystone Electrical

Instrument Co.,
9lh St.& Montgomery Ave.,

PHILADELPHIA.
Switchboard Instruments

For Central Stations and
Isolated Plants.

New York. 36 Dev St. Chi-
cago, 14-lO.Uonadnock Bldg.

COMMUTATORS
REFILLED.

Sioux City Brass Works,
SIOUX CITY, IOWA.

ELECTROTYPES.
CHICAGO ELECTRO. & STEREO. CO.,

196 and 198 S. Clark St., Chicago.

FUSE WIRE) «»«•««'
I Carrying

AND LINKS' Capacity.

FOR ALL SYSTEMS. J ""ESS..

CHICAGO FUSE WIRE & MFG. CO.

153 Lake St., Chicago.

Telephone Men!
Read Webb's "Telephone Hand-

Book." Price, Ji.oo.. . . .

Electrician Publishing Company,
Suite. 510 Marquette Bids- Chicago.

Scrap Copper Wire Wanted.
If you have any Old Copper Wire of any description to

dispose of, it will pay you to communicate with us, as we are

at all times in the market. for any quantity of Scrap Copper
Wire, at the highest market values. We pay cash and send
prompt returns. We are also supplying the electrical trade with
our high grade Babbitt, Cotton Waste, Solder, Etc. Please com-
municate with us.

SWARTS METAL REFINING CO.,
I 18 and 120 W. Lake Street, CHICACO, ILL.

Stilwell's Patents™ Water Purifier.

Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

Tie Stilwell-Bierce & SmMaile Co.,

DAYTON, OHIO.
Kiwlon Iron & locomotive Works, San Francisco, Cal., Pacific Coast Agent.

Write for

Prices on LIVE CEDAR POLES£&
Map of the United States.
A large handsome Map of the United

States, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P, S.Eustis, Gen'l Pass. Agent, C, B.

&Q. R. R., Chicago, 111.

INTERNATIONAL ELECTRIC CO,,
76 Beekman Street,

Wew York.
Ruhmkorff

Induction Coils.

Telephone Coils, Experi-

mental Work, Small Ma-
chinery, Binding Posts.

CEDAR
Lindsley Bros.,

MENOMINEE, MICH.,

WHOLESALE PRODUCERS. POLES
FOR PRICES

ON. CEDAR POSTS, POLES AND PILING
Write H. A. TAGATZ, Beaver, Wisconsin.

WHOLESALE PRODUCER OF ALL KINDS OF CEDAR PRODUCTS.

MENOMINEE, MICH., for prices on WHITE CEDAR POLES.

NEW EDITION,
CROSBY & BELL'S ELECTRIC RAILWAY,

JUST OUT. PRICE 82.50. SKVII FOR IT.
ELECTRICIAN PUBLISHING CO., 510 Marquette Building, CHICACO.

WE UNDERSELL ALL1

1.76

Bicycle Electric Lights $3.00
Necktie ElectricLights 1.50
Edison Electric Motors 1.00
Battery Fan Motors 5.00
m Medical Batteries
Induction Coils
Klo.-tric Bells linest,
Dry Batteries Best, .25

Discount to Dealers.

Our Bicycle Electiic Light
is the best thins that ever
happened. Catalogue free.

OHIO ELECTRIC WORKS, Cleveland, Ohio.

Smart
93XS®®!®®®®®®®Men

Style F.

BELLS
AND

PUSH BUTTONS.
Exclusive Features.

Send for New Catalogue.

fluebel & Manger,
MANUFACTURERS,

290 Graham St.. Brooklyn, N. Y.

Were not always smart. They had
to study and read and learn. They
had to get all the ideas they could
from other people. The smartest
engineers, mechanics and machinists

to-day read lord's Power and
Machinery Magazine. It is

an educator. It gives its readers

the most valuable information and
facts every month for less than 10
cents. You ought to subscribe.

$1 a year. Send 10 cents for a
sample to :: :: :: :: :: :: :: : :;

L

v «UII.D .Ss LORD
di3 Atlantic Ave., BOSTON, Mass.

HILL
SWITCHES,

SWITCHBOARDS,

PANEL BOARDS.
Are the Highest Grade Electrical Coods of Their Class Ever

Offered the Trade. Don't Buy Poor Coods.
Write for Prices.

W. S. HILL ELECTRIC COMPANY,
NEW BEDFORD, MASS.

BOSTON. 141 Franklin St.
X KM YORK, Machado & Roller.

rHICAGO. Central Electric Company.
s \ X FRANCISCO, II, ii,- 1- Ooble Co.
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Victor Turbine Water Wheel
Cylinder or Register Gate— Close Regulation and High Efficiency

at Full and Partial Gate-
The attention of ELECTRIC COMPANIES is called to this CELEBRATEA WATERWHEEL as particularly adapted to their use, on account of its remarkably steady motion,

high speed and great efficiency and large capacity for its diameter, being; double
the power of most wheels of the same diameter. It is used by a number of the leading electric com-
panies with great satisfaction. In the economical use ol water it is without an equal, prodrcing the
highest per cent of usetul effect guaranteed.

SEND FOR OATALOGUE AND PARTICULARS.
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 38 feet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts.
and where the situation admits of their use we recommend them.

THE STILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works, San Francisco, Cal., Pacific Coast Agents.
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'rice IO cents.
' ELECTRICIAN PUBLISHING CO., 5 IO Marquette BIdg., Chicago.

The Standard Open Circuit Batteries

of the World.

SEND FOE CIRCULAR AND PRICES.

THE LECLANCHE BATTERY CO.,

111 to 117 East 131st St.. N. Y.

THOROUGH

EDUCATION

BUY

In the theory of the Operation and Installation of Electric Light,
Power and Railway Plants, including nathematics. Mechanics and
Mechanical Drawing for $25.

The Electrical Power and Lighting Scholarship is intended for In-
stallation Engineers, Managers" of Electric Plants, Dynamo Tenders,
Linemen, Wiremen, Motormen, Steam Engineers and workers in elec-
trical industries who desire to qualify themselves to install and operate
electrical machinery.

Studies are carried on at home. No time lost from work. Specially
prepared Instruction and Question Papers, superior to text boolts, fur-
nished free to students. Mechanical Drawing is taught by a new and
successful method.

17c? also teach Steam Engineering, Stationary, Locomotive or Marine;
Mechanics; Civil Engineering in all its branches; English Branches;
Book Keeping and Business Forms.

Mention the subject in which you are interested and send for our
free circular. Address

THE INTERNATIONAL CORRESPONDENCE SCHOOLS,

Box 1002, Scranton, Pa.

Your Electrical Books of the Electrician

Publishing Co., Suite 510 flarquette

BIdg., Chicago. You will save TIME and

MONEY by doing so

Arnold Electric PowerStation Co.,

Suite 1640 Marquette BIdg., Chicago.

Engineers and Contractors for

Electric Power Stations.

Sole owners of patents controlling the ''ARNOLD
SYSTEM" of power station construction.

Reduction in first cost, economy and greater
reliability in operation. Write for Information.

AMERICAN-BALL

ENGINES.

Multipolar Dynamos and Motors.

AMERICAN ENGINE CO.,

Bound Brook, N. J.

1300,000
S SERIES ARCS
• INCANDESCENT ARCS

S ALTERNATING ARCS
• LONG BURNING ARCS

2 GENERAL ELECTRIC
• COMPANY,
S SCHENECTADY, N. Y.

m

THE LARGEST
ARC LAMP MANUFACTURERS

IN THE WORLD.

i

ENCLOSED ARCS I
OPEN AIR ARCS

SHORT ARCS §
LONG ARCS

IN SERVICE
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WEDISH TELEPHONES.
The Most Economical Instrument for Exchange

Purposes on the Market.
Onr Lnstrmuents are used by Boston & Maine K. K , FUclibnrg B. R., Chesapeake & Ohio R. R.,

Ohio River R. R. and many others. Used also extensively by many independent telephone exchanges.
Independent telephone exchanges contemplating the purchase of instruments, before buying

elsewhere, will do well to look into the merits of ours.
Transmitter guaranteed indefinitely. Sold separately.

Send for New Reduced Price List. CATALOGUE JUST OUT.

WE ARE SOLE SPECIAL SELLING
AGENTS OF THE

Ericsson Swedish Microphone
FOR THE UNITED STATES.

NO. 93. L. M. Ericsson Swedish Coal Grain microphone.

WHITMAN &. COUCH,
1 96 SUMMER ST., BOSTON, MASS.

McFELL ELECTRIC CO., 1549 50 and 1726 Marquette Bldg., Chicago Agents.

THE STANDARD TELEPHONE
AND ELECTRIC CO.,

MADISON, NA/IJ

P. L. Spooner, President.
J. J. Nate. General Superintendent.

E. W. Batchelder, Secretary.
H. A. Taylor, Treasurer.

Manufacturers of reliable, time tried and tested Telephone

Apparatus. Irrespective of price the best. Trial proves it.

We have received thousands of unsolicited testimonials

and have equipped over 150 dividend-paying exchanges.

A TIMELY HINT: Buy Telephones and Appli-

ances from manufacturers whose guarantee of protection

is a practical certification that your interests will be ably

taken care of. "A Word to the Wise," etc.

Up-to-date instruments furnished to meet all require-

ments of service.

Telephones and Switchboards are leaders. Why? Because

operation, best materials, finest workmanship and careful

Correspondence

Standard

efficiency of

attention to details recommend their adoption by experts

solicited.

The American Electric

Telephone Co.,

KOKOMO, IND., U. S. A.,

The Largest Manufacturers

^lephoni
vk/itchb< rd:
IN THE UNITED STATES.

ALL GOODS STRICTLY HIGH GRADE.
325 exchanges, aggregating 60,000 telephones, in

use. Three years service. Write for our 1897
catalogue showing new types and prices.

The American Electric Telephene Co., £"",££

THE TELEPHONE HAND-BOOK
BY HERBERT LAWS WEBB.

Member of the American Institute of Electrical Engineers, and of the Institution of Electrical Engineers, London. Author of "A PraMcal Guide to the Testing of
Insulated Wires and Cables." Joint Author of "Electricity in Daily Life."

146 'ages, 136 Illustrations, Cloth, Hand-I
EXTRACT FROM PREFACE.

look Size, Price $I.OO.
"This little book has no pretension to be considered a complete treatise on telephony as it exists in America. The time for such a work Is not yet come. But it is felt that there Is a demand

for a practical book ou telephone working and management, and the TELEPHONE HAND BOOK Is an attempt at meeting that demand. With the exception of a few chapters dealing with
certain forms of transmitters and receivers used in Europe, wliieh are given for the information of those who may wish to engage in the manufacture of telephones, the book is based entirely on
standard American practice; and most of the material, apparatus and methods described are peculiar to or have originated in this country."

No pains have been spared to make it the best book of its kind. It is right up to date, intensely practical, and so plain and clear in its language that anyone can understand and learn from it

everything regarding telephone work and management. It conforms in size and style to our other Hand-Books wliicn have been so favorably received by the entire electrical fraternity.

:NTS.-
CHAPTER 1.

2.

3.

The Invention of the Telephone.
Sound Waves. Articulate Speech.
Electric Telephony. The Bell Telephone.
The Microphone.
Current Induction. Electromagnetic In-

duction: .

The Induction Coil: Its Use In the Tele-
phone Transmitter.

The Complete Telephone Circuit.
Magnet Telephones.
The Bell Telephone Receiver.
Other forms of Magnet Telephones.
The Gower, Ader and D'Arsonval Receiv-

ers, Mercadier's Bi-Telephone.
The Siemens, Kotyra, Neumayer and

Bottcher Receivers.

CHAPTER 13.

14.

ie!

17.

18.

19.

20.
- 21.

22.
" 23.

24.

25.

-CON!
Carbon Transmitters.
The Blake Transmitter.
The Bong Distance Transmitter.
The Solid-back Transmitter.
The Berliner Transmitter.
The Cuttriss Transmitter.
Various European Transmitters.
The Efficiency of Carbon Transmitters.
Batteries for Telephone Work.
Open Circuit Batteries.
Closed Circuit Batteries.
The Practical Management of Batteries.
Magneto Bell.
Automatic Switches.
Telephone Line Construction.

CHAPTER 28. Metallic Circuit,
29. Underground Wires.
30. Lightning Arresters.
31. Inside Wiring.
32. "installation of Telephone Instruments.

Inspection and Maintenance.
The Condenser; Its Use in Telephony.
Electromagnetic Retardation.

36. Exchange Working.
37. Small Exchanges.
38. Party Lines: The Bridging Bell.

39. Long Distance Telephony.
40. Duplex Telephony.
41. Simultaneous Telegraphy and Telephony

Appendix.

35,

PuMiBhedandforsaieby ELECTRICIAN PUBLISHING CO.; Suit© 510 Marquette Building, CHICAGO
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TELEPHONES!
RECEIVERS, HOOKS, CORDS, TELEPHONE

WOOD WORK.

SEND FOR NEW CATALOG DESCRIBING OUR NEW

HOME SWITCH
FOR WAREHOUSE SYSTEMS.

The Lever flies back to the Home Number
when the Receiver is put on the Hook. We also

carry a full line of ELECTRICAL SUPPLIES.

MIANUS ELECTRIC CO.,
MIANUS, CONN.

EVERYDAY EXCURSIONS

To all parts of the world can be arrang-

ed for any day in the year, for one or

more persons, upon application to any
principal ticket agent of the Chicago,

Milwaukee & St. Paul Railway. Itiner-

aries carefully prepared for excursions

to California, Mexico, China, Japan,

and to any part of Europe. Estimates

furnished, including all expenses.

Tickets furnished for the complete

journey. It is not necessary to wait for

any so-called "Personally Conducted
Excursions." In these days of progress-

ive enlightenment, with the English

language spoken in every land under the

sun, one does not need to depend upon
the services of guides for sight-seeing,

but can go it alone or in small family

parties, with great comfort and security

and at one's own convenience. Write to

C. N. Souther, City Ticket Agent, 95

Adams St., Chicago.

TELEPHONES
S5.00 to $ I 5.00.

Electric, Non-Infringing.

None Better.

ELECTRICAL SUPPLY & TELEPHONE CO.

1429 Chestnut St., PHILADELPHIA, PA.

SMALL SWITCHBOARDS
FOR TOLL LINES.

We make the only Complete Small Switchboard
on the market and if you do not use them you
don't know what you miss.

LARGE AND SMALL SWITCHBOARDS. TELE-

PHONES FOR EXCHANGE AND LONG
DISTANCE LINES.

Our Rule: Satisfaction Guaranteed.

The D. A, Knsel Telephone Mfg. Co,,

110S PINE ST.. ST. LOUIS. MO.

^ You've seen them.

Worked fine,

s- Didn't they"
Long-distance instrument with patented ad-

justable transmitter arm, $9.50 net. Battery call
phones for single lines or for intercommunicating
systems up to twenty stations, $5 to $18, net. We
manufacture all our instruments and will install

any kind required in all part* of the United
States. Write us for particulars.

ORNE ELECTRIC CONSTRUCTION CO.,

9th Floor, Owings Building. CHICAGO.
Guarantee: To give entire satisfaction.

s-HJiaP-r^THIS (5 HAS BEEN MAKING

©Telephones
K? 20 YEARS, NOT CHEAP BUT
SERVICEABLE AND FULLY GUARANTEED.

. • CIRCULARS FURNISHED.

Viadvct Electric <s
BALTIMORE. MP, U.S. A.

Preserve Your Copies

= Western Electrician.
OP THE

BINDERS $1.00 EACH.
ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Building, ... • CHICAGO

* Brady Mut Arms.

T. H. Brady, New Britain,, Conn., U. S. A.,

Manufacturer of Mast Arms.Pole and
Swinging Hoods, House Brackets and
other Specialties for Construction
Work,— Catalogues and Prices fur-
nished on application.

ELEPHONEO
TSend for our prices before you

place your orders.

DEVEAU &CO.,
32 AND 34 FRANKFORT ST., NEW YORK

Did You Ever

See a copy of our
latest catalogue
of Electrical

Books? ioo pages,

mailed free.

ELECTRICIAN PUBLISHING CJL

DIRECTORY OF PRINCIPAL ELEC-

TRICAL AND MECHANICAL

ENGINEERS.

Charles A. Pratt,

Consulting Electrical Engineer.

Power transmission and subdivision for
factories. Electric coal mining plants.
Peslgns for special machinery.
Plans, specifications, tests, supervision.

1483-84 Monadnock BIdg., Chicago.

Foree Bain,
Electrical and

Consulting, Mechanical Engineer.
Designing.
Supervising, Plans, Specifications and
Constructing, General Engineering.
Testing. Expert in Patent Causes.

Suite 1657, 1658 and 1659
Monadnock BIdg., CHICAGO.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,

Consultations, Reports, Estimates, Plana,
Specifications, Superintendence, Tests, Pur-
chasing. Designs of Central Stations a Spe-
cialty. Turner Building, St. Loais.

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

306 Oriel BIdg., ST. LOUIS, MO.

Suite 510 Marquette BIdg., CHICAGO.

A. M. Patitz, m. a. s. m. e.,

Consulting Mechanical and
Electrical Engineer.

Consultations, Examinations, Reports, Plans,
Specifications, Estimates, Superintendence
and Purchasing. Heating and Ventilating
Plants, Power, Electric Light and Boiler
Plants. Room 11 01 Pabst BIdg., Milwaukee, Wis.

SWEDISH MICROPHONES.
The

Most

Economical

Instrument

for Exchange

Purposes

on the

Market.

Send

for

New

Reduced

Price

List.

Catalogue

Just out.

SOLD SEPARATELY, GUARANTEED INDEFINITELY.

Ericsson Swedish Telephones,
Wall Sets, Desk Sets, Private Line Sets, Long-Distance Sets. Etc.

We are sole selling agents of the J.. M. Ericsson & Co.'s Swedish Coal firain Micro-
phone for the United States.WHITMAN «& OOUOH,

196 Summer St., Sole Selling Agents lor U. S. BOSTON, MASS.
ncFELL ELECTRIC CO., 1549-1550 and 1726 narquette BIdg.. Chicago Agents.

New Dynamo Tenders' Hand-Book.
By F. B. BADT.

226 Pages, 140 Illustrations. FlexibleiCIoth Binding. Size of Type Page

5 1-2x3 Inches. Price $1.00.

This is, as the name indicates, a NEW BOOK, much more complete than the

old one, with all the information, instructions and rules which are required by

practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners

and operators of all kinds of Electric Plants. It is the only hook of the kind

published in the English language. 9,000 copies of the old Dynamo lenders

Hand-Book sold, and over 5,000 of the new.

Electrician Publishing Co.,
Suite 5io Marquette Building, CHICAGO.

WESTERN TELEPHONE

—^CONSTRUCTION CO.,
250 S. Clinton Street, CHICACO,

. . LARGEST MANUFACTURERS OP . .

Telephones and Appliances,
EXCLUSIVELY, IN THE UNITED STATES.

TELEPHONES
A E3A IN.

IOO National Telephones, made by National Telephone Co.. Boston, slightly

nsed, each S8 net. Also a IOO No. Switchboard for Metallic Circuit

at 81 per No. net. Address

JULIUS ANDRAE & SONS CO., MILWAUKEE, WIS.
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PROGRESS THE ORDER OF THEAGE.
The New American Leads.

Becent improvements made in the New American Turbine have increased the power as per their
diameter, and prodneed greater efficiency from whole to half water than any other turbine, as
evidenced by the following, copied from certified tests msde at Holyoke, Mass., on the dates named,
and signed by A. Y. Sictman, engineer in charge of experiments, and E. S. Waters, hydraulic

Test of a 45-inch Wheel—luly 9, 1894.

Rev.per Cu. Ft.

Min. perSec.

16.06
16.42
16.78
17.03

16.88

119.17

122.00
117.33
111.83
118.67

141.58
127.18

112.60
98.12
82.07

H. P.
Per
Cent.

205 27

195.19
175.74
149.99
118.40

82.18
79.31
75.52

Test of a 42-inch Wheel—July 14, 1894.

Head Rev.per Cu. Ft.
• Min. perSec.

16.33

16.66
16.59

17.13
17.48

128.00

134.80
129.33

134.18
120.85
104.85

92.76
70.80

H. P.

199.56

188.14

142.40

98.85

Cent.

80.50

83.09
82 77
79.21

70.60

For information and catalogue write

THE DAYTON GLOBE IRON WORKS CO., Dayton, 0., D. S. A.

Racine Automatic

HIGH SPEED

ENGINES
Froml to 125 H. P.

Especially Adapted for

ELECTRIC
LIGHTING,

And all places where
high speed in connection
with economy is desired.

0ver2.500 in use.

Porcupine & Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for catalogue
describing ournew
1 to 6 H. P. Auto-
matic Engine and
Boiler outfit.

Racine Hardware Co.
RACINE, WIS.

THE ONLY ONE.
The Cbica?o, Milwaukee & St. Paul Railway

is the only line runningsolid Vestihuled, Electric

Liehted and Steam Heated Trains between
Oliica^o, Milwaukee, St. Paul and Minneapolis.
The Chicago, Milwaukee & St. Paul Railway

is the only line running solid Vestihuled, Electric
Lighted and Steam Heated Trains between
Chicago, Council Bluffs and Omaha.
The Chicago, Milwaukee & St. Paul Railway

Company now operates over sixty-one hundred
miles of thoroughly equipped road in Illinois.

"Wisconsin, Northern Michigan, Minnesota, Iowa,
Missouri, South and North Dakota.
On all its tbrougb lines of travel the Chicago,

Milwaukee & St. Paul Railway runs the most
perfectly equipped trains of Sleeping, Parlor
and Dining Cars and Coaches. The through
trains on all its Unes are systematically heated
by steam. No effort is spared to furnish the
best accommodations for the least money, and,
in addition, patrons of the road are sure of
courteous treatment from its employes.

City Ticket Office, 95 Adams St.

Telephone Main 2190.

Union Passenger Station,
Adams, Canal and Madison Sts.. Chicago, III.

the Mccormick
TURBINE.

On Vertical or Horizontal Shaft,
Especially Adapted for Electrical Work.

GlTes more power per diameter with a higher
percentage of useful effect than any other water-
wheel heretofore made. All s'zes, right and left hand.
are built from patterns perfected under systematic tests in the
Holyoke Testing Flume.

Parties having power plants which are unsatisfactory, and
those contemplating the improvement of powers, will find it to
their interest to confer with us, as we are willing to
guarantee results where others have failed, no
matter what make of turbine has been in use.
STATE REQVIRE3IEXTS AAD SEND FOR
CATALOGUE. .

S. MORGAN SMITH CO., York, Pa.
Estimates furnished for complete power plants and

results guaranteed.

THE PELTON WATER WHEEL
Is known the world over as affording the most simple, reliable

and economical power for all purposes.

7,000 WHEELS NOW RUNNING SSS?4^eeiii
;f-'

1-

CI CPTDIP DnWED TDAMCMICCinM relton Wheels are especially adapted to
CLt'j I nil. rUliCn I nAuOlYllOolUll. this purpose and are operating the major-
ity of stations of this character in all parts of the world. Highest efficiency and best regulation
guaranteed. Catalogues furnished on application. Address

PELTON WATER WHEEL CO.,
143 Liberty Street, or 121-123 Main Street,

NEW YORK. N. Y.. U. S. A. SAN FRANCISCO. CAL. U. S. A.

We have just issued a NEW cata-
logue of electrical ijouks containing; 100
pages, listing every work on electric-
ity. A copy will be cheerfully mailed
On receipt of a two-cent stamp.
ELECTRICIAN PUBLISHING CO.,

610 Marquette Eldg., Chicago.

^v mm m The nest ana
Gasoline Engines. cheaPestpow.

'-' er for driving
Dynamos. Steady Light Guaranteed. Bend

for Catalogue, Etc,

THE VAN DUZEN GASOLINE ENGINE CO., CINCINNATI, OHIO.

WATER WHEEL
150 Styles and Sizes. Upright and Horizontal.

33 YEARS' 13TJSUNTESS
affords every facility for adapting them to

MILLING, MINING, ELECTRIC,
and manufacturing purposes. Easy working balanced gate, and fine regu-
lation. We guarantee highest power, with smallest quantity of water, at
full and part gates. Successfully operating under heads of 2 to 300 feet-

Write us for fine pamphlet and state your wants.

TH t JAMES LEFFEL & CO.
JiPKIXiliElI), OHIO, l. S. A.

NON-ARCING.AUTOMATIC CIRCUIT BREAKERS
GUARANTEED TO OPERATE PERFECTLY OR'NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY VOLTAGE. CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICHIGAN. U. S, A,

^ GOOD BOOK!!
ELECTRIC TRANSMISSION HAND-BOOK.

Lieut. F. B. Badt's latest addition to our famous hand-book series, of which
4S.OOO copies have been sold. The new book deals in the author's well-known
practical style with all the problems of Electric Power Transmission.

NOW READY. PRICE SI.OO.

Electrician Publishing Company, Suite 510 Marquette Building, Chicago.
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Gas,

Gasoline

OVER 45.000 SOLD

THE OTTO

Natural Gas LPiUlllLU
FOB

Electric Lighting.
SIZES 1 TO 260 H.P.

Electric Light Plants in Operation

from 2 to 250 H. P.

Tie Otto Gas Engine Works, lac,

PHILADELPHIA.

-TME-

BROOKLYN, N. Y,
Manufacturers of the

lorrin "Climax" and "Compound" Safety Water

Tube Boilers.

BUILT IN UNITS OF 50 TO I ,O0O H. P.

CAUTION:
Beware of infringers, they will

be rigidly prosecuted.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and
All Classes of Iron Work.

Specifications, Drawings and Prices furnished
on application.

Send for Catalogue of Climax and Compound Boilers.

pryryfy'7f7fyy'7rnyfy '7^TyrT^r^'^v^v'^'T'^'T'^,lV ,lV^V^

* Whether VOU 3.Ve contemplating the erection of an entire

— new Heating Plant, or simply wish to

rejuvenate an existing one, it will well repay you to investigate the

Webster System of Steam Heating.
, The broad, general claim that it is the most effective one extant is ^

' clearly demonstrated in a plain, straightforward little booklet—not a '

'

' long-winded,
'

' abstruse treatise—which booklet it will afford us pleas- :

; ure to hand you b}r mail.
;

The Webster System is absolutely unique in many of its features,
'

L among which, moreover, low cost looms up conspicuously

Would you like a copy of this booklet ?

WARREN WEBSTER & CO.,
S CAMDEN, NEW YORK, CHICAGO, *.

\ N. J. „_„ 39 Cortlandt Street. 1S04 Monadnock Bldg. £

Live men read the

WESTERN ELECTRICIAN

Each Week. Do You ?

J. C. BRILL COMPANY, - - - PHILADELPHIA,
BUILDERS OF RAILWAY AND TRAMWAY CARS OF ALL CLASSES.

ijM;m;iiilfl»MKf—
: <Zr^n r==, . ^-_, :

•
' - ' I ft >

Special attention given to the building of Electric Motor and Trail Cars.

Builders of Brill No. 21 Truck with solid forged frame, and "Eureka" Maximum Traction Pivotal Truok.

o *o*o#o*o*o #0*0*0*0*0 #0 #0*0
* *

§ Aluminum §

I Nickel Alloy, f
* *
O Manufactured by The National Obh O
* & Reduction Co., under Letters Patent *
£ dated Sept. 18, 1891, No. 459,494. O
* $

jj;
This alloy is especially and now univer- °

Bally used for armor plates, gun metal, pro- *

>; ; jectiles, acid pans, propeller wheels, car 2
O wheels, steel castlngB of any description and q
* general foundry castings in either gray 4
O iron, malleable iron, braes, bronze and cop-
* per castings. It is used very extensively in ^
O puddling furnaces, open hearths, reverber- q
* atory furnaces and steel converters. Its *O fluidity and cleansing properties to metals, o
* aside from its strengthening qualities, are *
2 attested by indisputable authorities. O
* *
? Aluminum Nickel Alloy Is reduced from °
T twenty cents to FOUR CENTS per pound *

jjl
In ton or 600-lb. barrel lots. Sold under °

q strict guaranty. *

o National Ore & Reduction Co.,
*

O ST. LOUIS, MO. o
* *
O Branch Agencies and Supply Offices: q
* It Li- ha ki> Haiku & Son, Ironmongers, *
O Hamilton, England, and Glasgow, Scotland. O
* Wm. Cdendinneng & Sons, Montreal, *
* Can. O
* D. C. Caeoll & Co., Pittsburg, Pa. *
* The Jddnson Mro. Co., San Francisco, ?
O Cnl. -

: •

*

* *
o #o#o#o*o#o #o#o#o#o#o #o#o#

o

DOMESTIC
Electrical Work.
Concise and Practical Explanations for Plumb-

ers, Tinners and Hardware Dealers on How
to Wire Buildings for Bells, Alarms,

Annunciators and for Oas
Lighting from Batteries.

Illustrated with Twenty-two 'Diagrams.

By William A. Wittbecker.

Price in Paper, 25 Cents.
Price in Cloth, 50 Cents.

THE growing demand for simple electrical ap-
paratus in dwelling houses, offices and work

shops and the need of plain instruetious whereby
any person without a previous knowledge of elec-
tricity may be enabled to undertake their suc-
cessful installation, has prompted tiie publication
of this little book. It Is not Intended for the
amateur wlio seeks for nothing but experimental
work, neither is it expected to enlighten the ex-
pert electrician; but to the person who is seeking
for information that will assist him in increasing
his daily earnings this little volume is addressed.
The information given is above all else practi-

cal, and with a close observance of the directions
laid down anyone without the slightest knowl-
edge of electricity should be able to do the work
described.

Electrician Publishing Co.,

Suite 5 10 Marquette Bldg.,

CHICAGO.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Arc, Di
ing \v

Apparatus for

set Current and Alter
candescent Lightinga
ower Transmission.

nat-
nd

reg.trade marks The Phosphor Bronze SmeltingCo.Iimited,
2200 Washington ave.,philadelphia.

I

"ELEPHANT BRAND PHOSPHOR-BRONZE"
iNG0TS,CASTINGS,WlRE,ROPS,SHEETS,ETC.

™W' — DELTA METAL
/X ;'; CASTINGS, STAMPINGS and FORGINGS

ORIGINAL and Sole Makers in the U.S.

A VALUABLE BOOK FOR ENGINEERS AND FIREMEN NOW READY.

MODERN EXAMINATIONS OF STEAM ENGINEERS or PRACTICAL THEORY EXPLAINED and ILLUSTRATED.

BY W. H. WAKEMAN.
Cloth. 53 Chapters.272 pages.

Containing a complete list of 300 questions such as will be asked of any
Engineer when taking examination for U. S. Government or State License, all

of which are fully answered in the text.

PHICe, $2.00
By mail, postpaid, to any part of the world

This book while especially adapted for engineers' examinations, is also in-

tended as a practical guide to Engineers, Firemen, Boiler Makers, Machinists,
and others, in daily practice.

The author being a practical steam engineer himself, well knows the wants
of the working engineer, and has put into this work such knowledge and infor-
mation as is best adapted to their use, making it altogether the most complete
and comprehensive guide for the busy workers in the engine room, boiler works
and machine shops that has ever been published.

As one engineer who has read the book says: "I think there are few engl-

ELECTRICIAN PUBLISHING COMPANY, -

neers that it wouldn't do some good. It seems as if it was a review of all I

have ever read, and a lot more besides."
The author has treated of a very great variety of subjects which are of

vital importance to all who wish to improve and extend their knowledge of

steam engineering, and has explained the rules and formulas given, in the sim-
plest manner possible, and has worked out examples by them, so that all who
can read may understand them.

The 300 questions are an important feature of the book, they are entirely

separate from the 53 chapters of reading matter, and were written after many
years of practical experience and careful research by the author.

His connection with the Boardman Manual Training High School at New
Haven, Conn., as Instructor in Steam Engineering, his 12 years of active mem-
bership in the N. A. S. E., and his position as Instructor of No. 10 of Conn., a

sturdy branch of the National Organization, makes him especially competent
in this part of the work. '

The many flattering commendations which this book has already received

from competent judges and high authorities, speak well for its value.

- Suite 510 Marquette Building:, Chicago, III.
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Office Telephone Main 3992. Factory Telephone Majn 3735.

ORIME
Electric Construction Company.

W. N. WEGG, Manager. EUGENE VOGEL, Supt,

Office: 9th Floor OWINGS BUILDING,
Cor. Dearborn and Adams Streets. •

factory: 1 1 1-1 13 west HARBISON ST.

4L February 27, 1897. i^ ....

A few reasons why our

Telephones are the best:

TheTare^LOUD SPEAKING."

They are intercommunicating with,
out the use of a switch board,

(thereby saving operating ex-

penses) each 'phone being equip-

ped with an automatic switch.

They are compact, ornamental aDd
simple in construction.

The transmitter resembles the Bell

Loog Distance 'phone, and is ad-

justable to anyone's height.

They can be used with Magneto
Calls, Battery Calls or Central

; Switchboard.

Price, 40% cheaper thaD any other

good instrument.

NO EXPERIMENT. They are in

use in the largest business houses

.and offices in the West.

A few of our users to whom we refer:

Siegel, Cooper & Co.

A., T. & S. F. R. R. Co.

Chicago & Alton R. R. Co.

New York Life Insurance Co.

Presbyterian Hospital.

Sprague, Warner & Co.

W. M. Hoyt Co.

Sweet-Wallach Co.

and many others.

f^f
Western Electriaian

510 Marquette Bldg.
Chicago, 111.

Gentlemen:

Referring to our advertisement in

the "Western Electrician" you will doubtless

be pleased to learn that we have had excellent

results from itT We have secured a number of

orders directly throngh the advertisement and

are no?* filling a large order for instruments

for a firm in California wbo mentions your pa-

per in ordering. we might ~also> add that we

have received inquiries from almost every state

in the union.' We feel that through the Western

Electrician we have been able to make sales in

all parts of the country.

Very truly yours,

Orne Electric Construction Co,

BY.

—

"sa^TT^

[THIS LETTER WAS RECEIVED IN THE ORDINARY COURSE OF BUSINESS AND WAS IN NO WAY SOLICITED BY THE WESTERN ELECTRICIAN.]



March 6, 1897 WESTERN ELECTRICIAN

Electricity

_and Magnetism.
325 Pages. PRICE $2.00. 347 Illustrations.

A series of Thirty-four Practical Lessons covering the Science of Electricity from Its
Fundamental Principles to Its Every-Day Applications. By Prof. D. C. Jackson, University
of Wisconsin; Prof. H. S. Carhart, University of Michigan; Prof. B. F. Thomas, University
of Ohio; Prof. Wm. A. Anthony, ofNew York; Prof. Brown Ayres, Tnlane University; Prof.
A. C. Perrine, Leland Stanford University, Cal.; Prof. <*eo. D. Shephardson, University of
Minnesota, and others.

A Comprehensive Treatise in Simple Language, Free from Algebraic Equations and
Easily Understood*

CHAPTER I. The Nature and Properties of Electricity.—Origin of Electricity; Two Kinds;
Laws of Attraction and Repulsion; Positive and Negative Charge- Terms, Conductors. Insulators,
Electric Conductivity; Conveying Electricity; The Electroscope; Force Exerted Between Charged
Bodies; Unit of Measurement ofQuantity of Electricity; Electrometer.

CHAPTER II. Machines for Generating Electricity by Friction and by Electric Induction.—
Making Machine to Continuously Generate'Electricity by Friction; The Electrophorus; Induction
Generator- Units of Electric Current and Pressure; Electricity Conveyed by unit Current Each
Second; Negatively and Positively Charged Conductors; Relation of Lightning and Sparks of
Electrical Machine.

CHAPTER III. Electric Batteries or Appliances for Generating: Electricity by Chemical
Action.—Action of Batteries; Electric Pressure; Voltaic Electricity; Direction of Current Flow;
Production of Continuous Current; Battery Cells in Series; Production of Pressure by Cells; Polari-
zation and Its Avoidance; Lecianehe Cell; Open Circuit Cells.

CHAPTER IV. Electric Batteries or Appliances for Generating Electricity by Chemical
Action (Concluded).—Closed Circuit Cells; Local Action; Law of Electro-chemical Action; Electro-
chemical Equivalent; Primary Batteries Compared with Dynamos for Furnishing Current; Uses of
Batteries; Difference Between a Primary ana Storage Battery; How Storage Batteries are Made;
Parallel Connection of Plates in Storage Batteries.

CHAPTER V. The Nature and Propertlesof Magnetism, Magnetic Fields.—Permanent Mag-
netism: Magnetic Attraction and Repulsion; Poles ofMagnet; Magnitude of Force Between Two
Magnets; Aging Magnets; Earth's Action on Magnetic Needle; Magnetic Field; Action of Lines of
Force.

* CHAPTER VI. The Hagnetic Effects of Electric Currents and rtagnetic Circuits.—Effect of
Electric Current on Magnetic Needle; Relation Between Direction of Lines of Force and Direction
of Current Flow; Determination of Current Direction by Compass; Ampere Turns; Solenoids;
Ampere's Theory- Solenoids with Steel or Iron Cores; Residual Magnetism; Electro-Magnets;
Magnetic Permeability; Magnetic Reluctance; Magneto Motive Force or Magnetic Pressure.

CHAPTER VII. Ohm's Law of the Flow of Electricity.—Pressure; Resistance; Current;
Volt; Ohm; Ampere; Mercury Resistances; Conductivity of Copper Compared with Other Metals;
Resistance of Circuits Made Up of the Same Parts in Parallel; Joint Resistances; Fall of Voltage

, Over Resistance; Effect of Temperature on Resistance; Copper Temperature Coefficient.

CHAPTER VIII. Heating Effects of Electric Currents. Miscellaneous Effects of Electric
Currents.—Foot-pound; Joule; Horse-power; Watt; Kilowatt; "Watts per Horse-power; Heating
Effects on Bearings of Machinery; Effect of Electricity on Nerves of Animals; Muscular Effect of
Strong Currents.

CHAPTER IX. Galvanometers and Voltameters.—Differences in Construction for Large and
Small Currents; Presence and Direction of Currents Shown by Galvanometer; Strength of Current
Indicated; Tangent Galvanometer; Rejecting Galvanometer; Needle Suspension; d'Arsonval Gal-
vanometer; Terms "Dead-Beat," "Calibrate;" Voltameter; Electrolyte, Electrolysis; Electrode;
Forms of Voltameters.

CHAPTER X. fleasurement of Electrical Resistance,—Resistance Measured by Substitution;
Resistance Boxes; Use of German Silver; Coils; Wheatstone Bridge; Measuring Resistances with
Bridge; Measuring Very High Resistances; Practical Examples.

CHAPTER XL Every-day Measurements of Electric Currents and Pressure.—Three Effects
by Which Currents are Directly Measured; Amperemeters; Milliampere; Microampere; Three
Classes of Magnetic Amperemeters; Weston Amperemeter; Electro Dynamometers; Hot Wire
Instruments; scales of Amperemeters; Alternating Current Measuring Instruments; Measuring
Very Large Currents: Measuring Electric Pressures; Voltmeters; Cardew Voltmeter; Electro-
meters; Electrostatic Voltmeters; Standard Cells; Measuring Currents by Voltmeter and a Standard
Resistance.

CHAPTER XII. Everyday Measurements of Electric Power, Condensers and the
rieasurement of their Capacity.—Wattmeters; Electrodynareometer Used as Wattmeter; Record-
ing Wattmeters; Coulomb Meters; Watt Hour; Ampere Hour; Capacity; Farad; Microfarad; Con-
denser; Capacity of Condenser; Charging Condenser: Specific Inductive Capacity; Selection of In-
sulation for Telephone Cables; Capacity of Underground Wires; Comparing Capacities by Ballistic
Galvanometer; Practical Capacity Measurements; Leyden Jar.

CHAPTER XIII. Electrolytk Deposition of netals.-Electroplating: Metals Commonly Used
In Plating; Salt of a Metal; Nitrate of Silver; Cyanide of silver and of Potassium; Solution for Sil-

ver Plating; Vats: Quality of Electrolytic Deposit; Effect of Too Great or Small Currents; Cleaning
Articles to be Plated- Gilding Inside of Silver Articles; Base Metals on Which Nickel is Usually
Plated; Solution for Nickel Plating; Electrotyping; Electrotype Molds; Electrotype Finishing;
Electrolytic Penning of Copper; Solution Used.

CHAPTER XIV. The Electric Telegraph—Elements of Electric Telegraph; Telegraph Cir-
cuits; Telegraphic Signals; Sending and Receivine; Telegraph Lines; Sounder; Relays; Local Cir-
cuits; Multiple Telegraphy; Duplex Telegraphy: Diplex Telegraphy; Quadruple* Telegrapnv.

CHAPTER XV. Hultiple telegraphy.—Differential Relay; Polarized Relay; Pole Changer;
Principles of Operation of Diplex, Quadruplex, Bridge Duplex; Artificial Line; Autographic Teleg-
raphy.

' CHAPTER XVI. The Telephone.—Bell Telephone; Microphone; Blake Transmitter; Ex-
changes; Switchboard; Long-Distance Transmitter

.

CHAPTER XVII. The Construction of Telegraph and Telephone Lines and Instruments.—
Poles; Cross-Arms; Pins; Joints; Insulators; Insulation; Ground Plates; Underground Cables;
Conduits; Fuses; Multiple Switchboards. »

CHAPTER XVIII. Testing Lines for Insulation and Conductivity and the Location of Leaks
and Breaks.—Line Troubles; Grounds; Crosses; Locating Trouble; Earth Currents; Line Con-
ductivity and Insulation; Testing.

CHAPTER XIX. Principles of Continuous Current Dynamos and 'Motors.—Electric Con-
ductor in Magnetic Field: Field Strength; Induced Electric Pressure; Direction of Current; Mov-
ing Conductors; Alternating Current; Dynamos; Magnetos; Commutator.

CHAPTER XX. Principles of Continuous Current Dynamos and notors, their Construction,
Care and Attendance.—Gramme Armature; Siemens Armature; Armature Current; Laminating
Cores; Foucault or Eddy Currents; Hysteresis; Fundamental Principles of Dynamos and Motors;
Points of Good Dynamo; Counter Electric Pressure; Types of Field Windings; Series, Shunt and
Compound Wound Machines; Multipolar Machines; Regulation; Care and Maintenance.

CHAPTER XXL Arc Lighting and Arc Light Hachinery.—The Arc; Arc Lamps; Principles
of Operation; Connections; Arc Dynamos; Current and Pressure Required^ Making of Arc Carbons;
Regulators; Arc Light Switchboards.

CHAPTER XXII. Incandescent Lighting and Power Transmission, Two. Three and Five
Wire Systems of Distribution for Electric Lights and Motors.—Incandescent Lamp; Filaments;
Vaccuuiu; Material for and Making of Filaments; Advantages of Incandescent Lamps; Incandes-
cent and Motor Circuits; Constant Pressure; Loss of Voltage; Circular Mils; Practical Examples;
Weight of Copper Required for Transmission of Power at Different Pressures; Three-Wire System;
Motor Starting Resistances. *

CHAPTER XXITI. Construction of Electric Light and Power Circuits, and Their Testing.—
Overhead Electric Light Wires; Weather-Proof Wire; Arc Circuit Wires; "Drawing In" and "Built
In" Underground System; Underground Electric Light Cables; Edison Tubing; Feeders; Mains;
Inside Wiring; Cleat Work; Moulding Work; Concealed Work; Dangers from Fires; Distribution
System.

CHAPTER XXIV. Testing Electric Light Circuits and the Distribution and Measurement
of Light.—Faults: Soldered Joints; Magneto Bell; Use of Voltmeter to Locate Grounds on Arc
Circuits; Ground Detector; General Testing; Photometer; Standard Candles; Illuminating Effect of
Lamps; Effect of Opal Globes.

CHAPTER XXV. Electro-Magnetic Induction.—Effect of Cutting Lines of Force by an Elec-
tric Conductor; Induced Currents; Induction Coils; Cores of Induction Coils: Transformers; Direc-
tion of Induced Current; Self Induction; Attraction and Repulsion of Parallel Wires Carrying
Currents.

CHAPTER XXVI. Alternating; Currents.—Alternator; Electrolytic Effect of Pulsating Cur-
rent; Heating Effect of Alternating Current; Effective Value; Alternating Current; Measurements;
Frequency: Period; Apparent Resistance.

CHAPTER XXVII. Alternating Currents and Alternating Current riachlnery Concluded).—
Power Used in Alternating Circuits; Alternating Currents lor Lighting; Making Transformers;
Testing Transformers; Building Alternators; Number of Alternations: The Exciter; Running
Alternators in Parallel; Synchronous Motors. Two-Phase aud Three-Phase Systems; Induction
Motors; Squirrel-Cage Armature; Mesh Connection: Star Connection.

CHAPTER XXVIII. niscellaneous Applications of Electric Motors.—Uses of Electric Mo-

Track; Use of Two Motors; Rail Bonds; Heavy Electric Locomotives.
CHAPTER XXX. flethods of Handling and Controlling Railway notors and Generators.—

Output Records; Recording Voltmeters: Load of Electric Railwav Plant; Application of Storage
Batteries to Smooth Road Curve; Methods of Controlling Street Car Motors; station Instruments;
Equalizer.

CHAPTER XXXI. Model Electric Plants.—First Central Station; Changes in General Me-
chanical Construction of Dynamos; Instruments; Multiple Arcing Galvanometers; '•

and Single Pole Switches: operating Dynamos in Parallel; Feeder Connections in Continuous and
Alternating stations; Throwing Dvnanio Into Circuit; < Utting Dynamo Out.

CHAPTER XXXII. Underwriter's Rules. Etc.—Necessity of Rules: Special Points in Wiring;
Insulation of Sockets. Fuses. Fixtures; Annunciator Wire; Office Wire; Leaky \\ ires.

CHAPTER XXXIII. Electric Welding, Forging, Etc.; Electricity Applied to the Kitchen.—
Electrical Methods Applied to Metal Working: Thomson Apparatus for Heating Metals; Welding
by Thomson Method; liernardos Processor" working Metals; Bringing Piece of Metal I

Temperature by Dipping in Pail of Water; Electric Current for Warming and Conk .

Heating and Stoves compared.
CHAPTER XXXIV. Electro-Therapeutics ; Galvanic Current; Faradie Current; Static Elec-

tricity; Electric Osmosis; Electro-Cautery; Medical Electric Lights.

'RICE $2.00. Sent postage prepaid to any address in the world on receipt of price. The Ideal Work
for Electricians, Central Station Men, Engineers, Dynamo Tenders, Linemen, Students, Etc.

Electrician Publishing Co.,
510 MARQUETTE BUILDING, CHICAGO.
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CLYME'R&H El LMAIN

ledncians
'ESPONDENCe

Soucted READING, PA.
Per 100

f
07 a-in. "Wood box bell, extra finish $29;00
1 Point bell switches... 7.00
2 " " " 9.25
Medical battery. 3 currents $3,25 each.
Reversible battery motor a.oo *'

Lot3-iu. skeletou "bells.. 22 "

'i COPPER COA
3* MANSFIELD.DHIO.

Dynamo ^'

<J)ELTIN&» Bt> n-onlB, Mo., U. s. A.

BBANOHES: 1M Summer at. Bostons 118 Liberty St., New Tork; 129 Sorth 3d Bt., PhUadelpato.

The Electrician Publishing Co., Suite 510 Marquette

Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.
Tans H M.Wf„s „*#„„*„*, j

VULCANIZED FIBRE GO
:STABLISI

SOLE MANUFACTURERS OF

D 1873.

. HARD VULCANIZED FIBRE
FACTOR Y.-

WILMINGTON

In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prioes.

del. The Standard Electrical Insulating Material of the World. office:
14 dey st., new york.

REWIRED wrm RAVEN WHITE CORE WIRE

OFFICE—

—

THe Perris Wheel Oo.
1131 THE ROOKERY.

Chicago, April 30, 1896.

NEW YORK INSULATED WIRE CO.,
320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to
use your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test
will no doubt be a most severe one.

Yours very truly
THE FERRIS WHEEL CO.

By L. V. Rice. Msrr.

PDIMCUA1U 1UUITC PflDLT Used exclusively for all Incandescent Light-

UnllllOnHVl Will It. liUIlL ing at World's Columbian Exposition.

RAUPN \AJHITF PflRF Used in spme of the Iar° est builaings in the United

PftMDCTITinM I INC IIIIDT Used by some of the largest Central Stations

UU ill I L. I I I I U H LIHC W I n t. and Fire and Police Departments in the U. S.

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

New York Insulated Wire Company,
MAIN OFFICE:

IJ-17 Cortlaedt St., New York.
BRANCHES: im d,,,^^

BOSTON:
134 Coagreu St.

SAN FRANCISCO.
115 New Montgomery Si.

Black Diamond File Works.
Est. 1863. Inc. 1895.

Twelve

f Medals

Awarded at

International

Expositions.

Special Prize

Gold Medal

at Atlanta,

1895.

Oar goods are on sale in every leading Hardware Store
in the United States and Canada.

Q. & H. BARNETT COMPANY,
j

PHILADELPHIA. PA. O

aRMORITEl
INTERIOR CONDUIT

{GOrVlrVIINQ'S PATENTS.)

Note how the Wood-Lining does not crack.

ARK0R1TE INTERIOR CONDUIT CO.,awELECTRIC APPLUMCE CO., Chicago, General Western Areata.

Electric Lighting and
Power Apparatus.

THE

Boston, Mass., No. 180 Summer St.
New York, N. V., No. 44 Broad St.
Philadelphia,.Pa., No. 509 Arch St.
Atlanta, Ga., Equitable Bldg.
Chicago, 111., Monadnock BIdg.
St. Louis, Mo., Wainwright Bldg.
San Francisco, Cal.. No. 15 First St.
Pittsburg, Pa., John E. Ridall, Carnegie Bldg,
Denver, Colo., Russell & Co.

N't. 10 Arc Dynamo 100 lights 2,000 candle power,

BRUSH
ELECTRIC CO.,

Office and Works. Cor. Belden and Mason sts., CLEVEI.AJII). OHIO.
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.
WEST

h"r
$

hixso
a

n,
nt

* Simplex Electrical Company,

31*7 Monadnock Block. CHICAGO. 75-81 Cornhill, BOSTON, MASS.

e:d FV MOORE,
MANUFACTURER Of

INSULATED ELECTRIC WIRE,
FLEXIBLE CORDS AND CABLES.

80© A.\D 202 SOME THIRD STREET, - PHILADELPHIA. PA.

s®s®®a®®®®s®<s®®^^

LUNDELL
FAN MOTORS.

New Styles Now Ready.

Interior Conduit & Insulation Co.,
General Offices and Works, 527 West 34tn St., New York. N. Y

n:i.-r.
NATIONAL- INDIA
RUBBER CO.'S

Wires # Cables.
Factory and Offices:

Frederick S. Minott. Gen'lMgr. BRISTOL - R IBRANCHES: dkioiwl., k. i.

Sew York Office. 487 Broadway, H. L. Burdlck, Mgr.
San. Francisco 577-579 Market St.

, .

Chicago, Metropolitan Electric Co., 186-1SS Fifth Ave.

Jewell Belting Co.,

TAJOTERS OF

OAK BELTING LEATHER,
Manufacturers of ... •

High Grade Oak Belting,

HARTFORD, CONN.

^ESTIIN Electrical Instrument Co.,
"""""""T 114-120 William St., NEWARK, N. J., U. S. A.

Weston Standard Portable Direct Headin?
MMm

>
HilliMl,Bie,ers

'
voitammeters,

' Ammeters, Milliammeters,

Ground Detectors and Circuit Testers,

Ohmmeters, Portable Galvanometers.

Our Portable Instruments are recog-

nized as The Standard the world over.

The Semi-Portable Laboratory Stand-

ards are still better.

Our Station Voltmeters and Am-
meters are unsurpassed in point of ex-

treme accuracy and lowest consumption

of energy.

Mention the Wkstebk Elkotsici an when writing
for catalogues.

The NORTHERN ELECTRICAL MFG. CO.,
Madison, \A/IS_,

Manufacturers of MOTORS AND DYNAMOS.
Our machines will operate SUSPENDED trom CEILING OVERHEAD or BOLTED DIRECT to

SIDE WALL as readily as when occupying: floor space in the ordinary manner. All bearing's

self-oiling. See our new patented device for CONNECTING HOTORS DIRECT TO LINE SHAFT
SAVING BELTS, PULLEYS AND FLOOR SPACE

HIGHE
PARIS 1867. CHICAGO 1893. PHILADELPHIA 1876.

IKSULVATBD
WIRES and GABLES.

AERIAL, UNDERGROUND,
SUBMARINE.

W. R. BRIXEY, lYIfr. J. E. HAM, Agf.

203 Broadway, New York.

S. F. B. MORSE, Western Agent.

CALIFORNIA ELEC. WORKS, M. DUPEROW. NEW ORLEANS ELEC. CO.,

SAN FRANCISCO, CAL. WASHINGTON, D. C. NEW ORLEANS, LA.

CARPENTER
ENAMEL RHEOSTATS.

Automatic Motor Starters.
All sizes. List price of 1 H. P. size, $13.00.

Reliable. Fully guaranteed. Highly finished. Cheap.

Ward Leonard Electric Co., Hoboken, N. J.

Queen & Co.,
1012 Chestnut St., PHILADELPHIA.

Acme Testing Sets, Queen-Wlrt
Switchboard Instruments, X-Ray

Focus Tubes, Induction Coils.

LATINUM
For all Purposes.

Scrap and Native Platinum Porohaied.^ BAKER & CO., 408-414 New Jersey
BaUroad Ave., Newark, N. J.

P

A. L. BOCART.
22 Union Square, NEW YORK CITY,

Manufacturer and Sole
Proprietor of the

BARTHOLOI
AUTOMATIC.

The smallest inuse. Theneatest
in appearance. Scientific m prin-
ciple. Simplest in construction.
Surest in operation.

Improved Gas Lighting
Apparatus and Supplies
of every description.

Trade supplied at lowest rates. Send
for latest catalogue, enclosing card.

THEATER lron Clad Rheostat Co "
WESTF1ELD, N. J., U. S. A.

R l-lEOSTATS
FOR ALL PURPOSES.DIMMERS.

Faries Universal

Lamp Holder.

Enables the light to be shifted instantly to any desired

position with no attention to fastenings. Plain or orna-

mental. Adapted to all requirements. Write for new
catalogue.

FARIES MFG. CO.,
DECATUR, ILL.

REPAIRS
L. W.DAVIS,

MURDOCH BUILDING.

CINCINNATI, OHIO.

OFFICE AND FACTORY, SANDUSKY, 0.
AGENTS

Mayer & Englund, Betz Bldg., Phila., P«.
Smith & Wallace, Hamilton St., Boston,Mass.
Ed. P. Shdrp, 44 Niagara St., Buffalo, N. Y.
Arthur S. Partridge, Bank of Com — *

Bldg.. St. Louis, flo.

J. M. Atkinson & Co., i43orionadnock BMg.,
Chicago, III.

,

Reger& Atwater, 214 Pine St..

Cisco, Cal.
CentrarElectricCo,, 17-; Adams St., Cbicrgp.
Harry li. Shaw 126 Liberty St., New York.

WESTON ENGINES.

tVestoa Standard Portable Direct
Beading: Ammeter.

High Pressure Boilers.
Complete Power Plants.
Estimates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATIVES:
JULIAN SCHOiLi CO., - U6Lit*r '-

THE B.ETXOLDS-LABGR .V (X
SCBASTON SUPPLY SJIACB'V CO.. • E :

THOS.K C'AR1iT&BKOS.CO..iflr.igntS'. B I
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VITREOUS AIMD STFaOIMG.

ide 24 inches long.

Great Reduction in Prices of Wiring Tubes, Insula-

Cleats, Etc..
HAVI\G EQUIPPED OUR FACTORY WITH XEW
AND IMPROVED MACHINERY

For sale by all lead-
ing supply dealers.
Write for prices.

The Akron Insulator & Marble Co., Akron, 0., U. S. A.

THE K. A. K.
Simple in Construction.

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM.
Practical in Operation.

SEND FOR FULL PARTICULARS.

KROTZ, ALLEN & KELLY, SPR™-

THE ONLY GENUINE EDISON
X-RAY
APPARATUS

and FOCUS fUBES
ARE MANUFACTURED BY

THE EDISON MANUFACTURING CO.

SpecialFocus Tubes for Battery X-Ray Sets.

Special Focus Tubes for Direct Current X-
Eay Sets.
Special Focus Tubes for Static Machine

3, 4^ C. 8, 10 and 12-inch X-Ray Sets for

WHITE FOR HEW CATALOGUE. Baitery aDd 12°-yolt Direct CurreDt '

ALL OUR FOCUS TUBES ARE MANUFACTURED AT THE

EDISON LABORATORY.

EDISON MANUFACTURING COMPANY,
I IO EAST 23d STREET, NEW YORK.

Car made of polished brass, 7" long, 4" high, weight one pound. Track 3 diameter, 2

gauge, made of rolled steel. The entire outfit packed in wooden box and weighs 5 pounds. This
is a perfect working model and will be found very instructive to both old and young. Sent oi>

receipt of price, $3.00. Send for circular.

CARLISLE & FINCH, 832 W. 6th St., Cincinnati, 0.

Alcatraz Electrical Compound,
Manufactured by

THE CALIFORNIA ASPHALT CO.,
5SM'

ABSOLUTELY UNEQUALED FOR
ELECTRICAL AND WIRE INSULATION, Insulating Connections, Dynamos and Motor Bases, Battery and Accumulator

Shelving, Circuit and Switch-Boards.
WATER-PROOFING Cut-Out Boxes, coating wires when subjected to acid or alkaline fumes, and when laid under

cement, etc.
PAINTING Poles, Brackets, Cross-Arms, Benches, Floors, etc.
COATING CABLES, Lead-Covered Pipes, and all underground work.

ALCATRAZ ELECTRICAL COMPOUND is manufactured of the celebrated brand of Alcatraz Asphalt, and possesses many well-known points of superiority.
It has been tried under severe and exacting conditions, and has given perfect satisfaction. It will not Scale, Crack or Burn. Presents a Smooth Surface.
Adheres Tenaciously. Not affected by Thermal or Climatic Conditions. Resists the action of the Elements, Acids, Alkalies, Sewer Oases, and possesses
great strength and elasticity. Being the producers of the raw product, we are enabled to save the middleman's profit, and offer consumers a superior article at a
veryiowprice.

SAMpLE U pDN APPLICATION. C. P. WILLIAMS, *V£F 3941 Cortlandt St., New York City.

KEYSTONE ELECTRICAL

INSTRUMENT COMPANY.
Switchboard Voltmeters, Ammeters, Ground Detectors and

Differential Voltmeters.

Type "K" Illuminated Dial

We meet all the requirements of modern Central Stations or Isolated Plants, whether
usingdirect or alternating current circuits.

Our instruments are constant and durable, sensitive and accurate, pleasing in
appearance and always correct.

We can interest you in prices and other details if you will write to

Ninth St. and Montgomery Ave., Philadelphia.
New York, 36 Dey Street.

Chicago, 1440 Monadnock Building.
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"Coming Events

Cast their

Shadows Before."

The new "Pioneer'' Encloseo.

Arc Lamp, Style "B is an event

in the electrical world. Its coming

cast a shadow on cheap com-

petition. It is rich and elegant

in exterior, and carefully con-

structed and tested.

It presents the acme of en-

closed arc lighting.

The ELECTRIC ARC LIGHT CO.
LOUIS B. MARKS, M.M.E. 687 & 689 Broadway,

CHIEF ELECTRICIAN. NEW YORK. ISO rroiTEB

Underground Conduit.

If your wires are going
underground, write

THE H. B. CAMP CO.,
AULTMAN, OHIO,

Manufacturers of the conduit used
by the largest telephone and tele-
graph companies. Will furnish any
information desired.

SOME PEOPLE KNOW A GOOD THING.
Dixfielh, Maine., Jan. 22, 1S97.

MR. (HAS. WIRT, Philadelphia.
Dear Silt:—* * * * I have tried all kinds of brushes and your brush gives mo better satis-

faction than ;my that I have usi-d. They will last as long as three sets of any other.
Yours Irulv.

(Signed) PHILIP ANDREW.'

-»M - S --2.S—<ao

£S5S^3t£> ^SKN®.-

J. B. McKeague, Gen I Western Agent. Charles Wirt. Patentee and Sole Maker.

369 Wabash Ave., Chicago. Write for circular. 1028 Filbert St.. Philadelphia.

An Efficient Device
FOR MEASURING

AND REELING WIRE

MINNEAPOLIS

ELECTRIC &
CONS. CO.,

13 S. Fourth St.

Minneapolis.
Minn.

Send
for
circulars.
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EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

Eddy Motors—Slow, Medium or High Speed.

We build all necessary apparatus for the transmission of Electrical
Power through factory or other buildings.

The Eddy Electric Mfg. Co.,

WINDSOR, CONN.
NEW YORK, H. B. Coho & Co., Mail and Express Building.
PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St.

BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIRA, S. N. Blake.
ST. LOUIS, Western Electrical Supply Co.
KANSAS CITY, W. T. Osborn.
CINCINNATI, O., Nevada Bldg., John A. Stewart.
CHICAGO, 305 Dearborn St., Wallace & Hine, Managers.

Upton Long Burning
ARC LAMP.

FOR DIRECT CURRENT LOW
POTENTIAL CIRCUITS.

No Mechanism; No Parts to Gum or Wear. No
Shadow. No Carbon or Guide ods to Clean and
Polish. Absolutely Steady White Light. Burns
150 Hours on 4} Amperes without Trimming. Cheap=
er than any Long Burning Lamp on the Market.

We manufacture Arc Lamps for all circuits. "Write us before
placing your orders.

THERM (WETrTlTrELECTR IC CO.,
PEABODY, MASS.
BRANCH OFFICES:

Electric Appliance Co., 242 Madison Street, Chicago, 111.

F. L. Havilaxtj, 253 Broadway, New York.
Standard Thermometer. & Electric Co., John Hancock

Building, Boston, Mass.
Dunham, Carrigan & Hatden Co., San Francisco, Cal.

WRITE FOR CATALOGUE E, 31.

"We manufacture a high grade Knife
Switch for switchboard work. "We
call it the E Switch.

We have in stock in our Chicago Store

WAITING FOR
YOUR ORDERS

A quick break switch, made in sizes from 60
amperes capacity to 800 amperes. They
will be listed iu our new catalog.
We manufacture arc and incandescent
oamos and direct current motors. Also arc

* lamns.

Sockets, Switches, Cut»0uts,
j

I Tubes and Insulators,

', Shawmut Fuse Wire and
Knife Switches,

Bells, Annunciators,

! Batteries, Push Buttons,

| Fan Motors, Electric Supplies I

I ol all Kinds.
|

J Western Electric Company.
Chicago. New York.

«>

No. 1106 Bryant

Bug Covered Cut-Out.

one: nut only.

Impossible to Short Circuit.

Fuse in Cap Not in Base.
<$>

X'ot necessary to disturb COSiXEOTIXG <•>

WIRES In replacing FUSE. Write jour *
supply house for samples and price. If they <3>

cannot furnish, write us direct.

<8>

«>
«>

«>

Bryant Electric Co.,
BRIDGEPORT. CONN.

CHICAGO, ILL.
>««8x»$k8><.x8><SkS*S* S«S*3><8><S«S*8><£«K8K8*S*8x£<S*S>e'-4>

ELECTRIC HEATERS avail"l
n̂°^

l
u
l
m expense.

PortaMe Heater for residences and offices, size 23 inches long 11K inches
high, 5 inches wide. Weight 30 pounds.

Highest Efficiency, Simplicity, Durability, Production Guaranteed.
Our Street Car Heaters lead all competitors.

Send for new illustrated circular.

Heating colls renewed like Incandescent lamps. Constructed for any voltage. Work on director alternating current. Consumes 6. 8 amperes on no volt current, I. s on 500 volt current.

ia, Pa.THE GLOBE ELECTRIC HEATING CO.,
147 North 12th

Street,

Westinghouse Polyphase Apparatus Supreme,
Generators, Motors, Transformers, for Two-Phase, Three-Phase and C. F. Scott
Two-Phase Three-Phase System of Alternating Current Power Transmission.

26,000 H. P. IIM OIL-INSULATED TRANSFORMERS CONSTRUCTED.
Potentials from 5,000 to 50, 1)00 Volts. All Apparatus Necessary for 100 Mile Transmission.

WESTINGHOUSE ELECTRIC AND MANUFACTURING CO.,
I

New York, 120 Broadway. Chicago, N. Y. Life Bldg.
Boston, Exchange Bldg. Philadelphia, Girard Bldg.
Buffalo, N. Y., 8 Erie Co. Bank Bldg. Pittsburg, Westinghouse Bldg.
Charlotte, N. C, 36=38 College St. St. Louis, American Central Bldg.

URG,
San Francisco, Mills Bldg. 1 Westinghouse Electric Co., Ltd.,
Syracuse, N. Y., Bastable Bldg. - 32 Victoria St., London, S. W., England.
Tacoma, Wash., 102 S. 10th St. / 32 Ave. de POpera, Paris, France.

For Canada address Ahearn & Soper, Ottawa, Ont.
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THE
1897 TUERK ALTERNATING CEILING FAN

Is designed on the highest lines

of perfection, being perfect in every

detail,

Tested and tried and not found

wanting is our motto.

A trial will convince the most

skeptical.

Fitted with blade adjuster for

regulating draft. Switch on bottom

for starting and stopping.

Made for any voltage from 50 to

120 volts, and for 60, 125 and 140

cycles.

We guarantee our fans against

defect for one year.

Hunter Fan and Motor Company, Fulton, N. Y.
E. B. UTHAU & CO., GEXEBIL EASTERJf AGEXXS. 130 LIBERTT ST.. NEW l'OKK.
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The Garvin Machine Co.,
MANUFACTURERS OF MACHINE TOOLS AND MACHINERY,

SPRING & VARICK STS., NEW YORK.

51 N. SEVENTH ST., PHILADELPHIA.

WESTERN AGENCY:
Fay & Egan Co.. 22 S. Canal St.. Chicago.

METAL —
WORKING
MACHINERY.

Our facilities for equipping PLANTS
engaged in the manufacture of ELEC-
TRICAL, goods are unquestionably the

best of any concern in the country.
We have in stock over 500 machines.

Write us for No. 18 list of new and second-hand machinery,
value to you.

It may be of

NE\V EDITION,
CROSBY & BELL'S ELECTRIC RAILWAY,

JUST OUT. PRICE S3.50. *K\II FOB IT.
ELECTRICIAN PUBLISHING CO., 510 Marquette Building, CHICACO.

169 ADAMS ST., CHICAGO, ILL.

Electrical Supplies l Fixtures

AT RIGHT PRICES.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Accumulators.
Electric Storage Battery Co.

Annunciators.
CMcago Gen'l Fixture Co.
Commercial EL Supply Co.
Electric Appliance Co.
Partrick A Carter Co.

Arc Lamps.
Bullock Elec Mfg. Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Diehl Mfg Co.
Electric Arc Light Co.
Ft.Wayne Elec. Corporation.
Keystone Electric Co.
Manhattan Gen'l Cons. Co.
Perkins Elec. Switch Mfg. Co.
Puritan Electric Co.
Standard Therm. & Elec. Co.
Westinghouse El. & Mfg. Co.

Arc Ijight Cord.
Samson Cordage Wks.

Aesayers.
Nat'L Ore A Reduction Co.

Batteries and Jars.
Andrae, J. A Sons Co.
Butler Hard Rubber Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Edison Mfg. Co.
Electrio Appliance Co.
Electric Storage Battery Co.
Genor A Colburn.
Leclanche Battery Co., The.
Metropolitan Electric Co.
Midland Electric Co.
Ohio Electric Works.
Peru Elec. Mfg. Co.
Western Electrio Co.

Bells.
Commercial EL Supply Co.
Electric Appliance Co.
Huebel & Manger.
Ohio Electric Works.
Partrick A Carter Co.
Western Electric Co.

Belting.
Jewell Belting Co.
Main Belting Co.
Shultz Belting Co.

Boilers.
Clonbrock Steam Boiler Co.
Racine Hardware Co.
Weston Engine Co.

Books, Electrical.
Electrician Publishing Co.

Bronze.
Besly & Co., Chas. H.
Phosphor BronzeSm.Co.,Ltd-

Brashes.
Commercial EL Supply Co.
Holmes Fibre-Graphite Co.
McKeague, J. B.
Partridge Carbon Co.
Wirt. Chas.

Burglar Alarms.
Commercial EL Supply Co.
Electric Appliance Co.
Huebel & Manger.
Partrick & Carter Co.
Western Electric Co.

Cables (See Insulated Wires.)
Cables, Electric (See Insu-
lated Wires), Copper,
Sheet and Bar.
American Elec. Works.
Brixey, W. R.
Commercial El. Supply Co.
Eastern Electric Cable Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.
Western Electric Co.

Carbons,Points& Plates.
Chicago Edison Co.
Chicago General Fixture Co.
Commercial El. Supply Co.
Electric Appliance Co.
General Electric Co.
Partridge Carbon Co.
Reisinger,Hugo.
Standard Paint Co.
Western Electrio Co.

Cars.
Brill Co., J. G.

Coloring; for Inc. Lamps.
Webster Chemical Co.

Compound.
California Asphalt Co.
Commercial EL Supply Co.
Electric Appliance Co.

Johns Mfg. Co., H. W.
McLennan & Co., K.
Okonite Co.
Standard Paint Co.

Conduits.
Akron Ins. & Marble Co.
Armorite Interior Cond. Co.
Camp Co . H. B.
Commercial EL Supply Co.
Electric Appliance Co.
Interior Conduit A Ins. Co.

Construction & Repairs.
Andrae, J. & Sons Co.
Bullock Elec. Mfg. Co.
Chicago Edison Co.
Davis. L. W.
Electrical Exchange, The.
Ft- Wayne Elec. Corporation.
Hodge, Walsh A Loring,
Keystone Electric Co.

Contractors and Electric
Light Plants.
Ahlm-Edwards El. Co.
Andrae, J. & Sons Co.
Arnold, B. J.
Arnold El. Pr. Station Co.
Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
Bullock Elec. Mfg. Co.
Card Electric Co.
Clymer A Heilman.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hodge, Walsh A Loring.
Jenney Elec. Motor Co.
Keystone Electric Co.
Northern Electl. Mfg. Co.
Patitz,A. M.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westinghouse Elec & Mfg Co.
Western Electric Co.

Copper.
Besly &Co., Chas. H.
Mansfield Temp. Copper Co.
McDermid Mfg. Co.

Copper Wires.
American Electrical Works.
Besly & Co., Chas H.
Brixey, W. R.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
General Electric Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn A Moen Mfg. Co.
Western Electric Co.

Cordage.
Samson Cordage Wks.

Crookes' Tubes.
Commercial EL Supply Co.
Edison Dec. & M. L. Dept.
Edison Mfg. Co.
Perkins Elec. Switch Mfg.Co.

Cross-Arms, Pins and
Brackets.
Brady, T. H.
Commercial El. Supply Co.
Electric Appliance Co.

Cut- Outs and Switches.
Automatic Cir. Breaker Co.
Bryant Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer A Heilman.
Commercial El. Supply Co.
Cutter EL & Mfg. Co.
Eddy Elec. Mfg. Co.
Electrio Appliance Co.
Ft. Wayne Elec Corporation.
General Elec. Co.
GLlmore El. & Mfg. Co.
Hart & Hegeman Mfg. Co.
Hill, W. S. Elec. Co.
Imperial Porcelain Works.
Paclfio Electric Co.
Peru Elec. Mfg. Co.
Perkins Elec.Switch Mfg. Co.
Reynolds, S. K.
Westinghouse EL & Mfg. Co.

Dynamos.
Ahlm-Edwards El. Co.
American Engine Co.
Brush Eleotrlc Co.
Bullock Elec. Mfg. Co.
Card Electric Co.
Clymer A Heilman.
Colburn EL Mfg. Co.

Commercial El. Supply Co.
Diebl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec Corporation.
General Electric Co.
Jenney Elec. Motor Co.
Keystone Electrio Co.
Northern Electl. Mfg. Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westinghouse El. & Mfg. Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
American EL Heating Corp.
Detroit Elec Heating Co.
Globe Elec. Heating Co.
Johns, H. W.,Mfg. Co.

Electric Meters.
American El. Meter Co.

Electric Railways.
Brush Electric Co.
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halske Elec Co.
Westinghouse El. & Mfg. Co.

Electrical and Mechani-
cal Engineers.
Arnold, B. J.

Bain, Foree.
Bryan & Humphrey.
Eddy Elec. Mfg. Co.
McRae, A. L.
Patitz, A. M.
Pratt. Chas. A.

Electrical Instruments.
Automatic Cir. Breaker Co.
Bryant Electric Co.
Chicago Edison Co.
Clymer A Heilman.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Electric Appliance Co.
Gilmore El. & Mfg Co.
Keystone El. Instrument Co
McKeague, J. B.
Queen A Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical Specialties.
American Elec. Fuse Co.
American El. Heating Corp.
Andrae, J. A Sons Co.
Automatic Cir. Breaker Co
Bryant Electric Co.
Carlisle A Finch.
Clymer & Heilman.
Commercial EL Supply Co.
Faries Mfg. Co.
Genor & Colburu.
Imperial Porcelain Works.
Lever, C. H. Mfg. Co.
Metropolitan Electric Co.
Pacific Electric Co.
Partrick & Carter Co.
Peru Elec. Mfg Co.
White Co., The O. C.

Electrical Woodwork.
Lever, C. H. Mfg. Co.

Electro-Plating Mach*y.
Besly St Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.
Jenney Elec. Motor Co.

Electrotypers.
Chic Electro & Stereo. Co.

Engines, Gas
Otto Gas Engine Wks.
Van DuzenGas &Gso.En.Co.

Engines, Steam.
American Engine Co.
Ball Engine Co.
Philadelphia Eng. Works.
Racine Hardware Co.
Weston Engine Co.

Fan Outfits.
Commercial EL Supply Co.
Hunter Fan & Motor Co.
Interior Conduit & Ins Co.
Westinghouse EL A Mfg. Co.

Fibre.
Butler Hard Rubber Co.
Delaware Hard Fibre Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co.,G. A H.

Fire Alarms.
Western Electric Co.

Fixtures, El. & Comb'n.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.

Fuse Wire.
Brixey, W- R
Chicago Fuse Wire & Mfg.Co.
Commercial El. Supply Co.
Electric Appliance Co

General Electric Co.
Gaskets.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Gas Lighting, Electric.
Bogart, A. L.

Gears.
Besly A Co.. Chas. H.

General Elec. Supplies
Andrae, J. A Sons Co.
Besly A Co.; Chas. H.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman.
Commercial El. Supply Co.
Cutter El. A Mfg. Co.
Elec. Sup. & Telep Co.
Electric Appliance Co.
General Electric Co.
Genor & Colburn.
Gilmore El. & Mfg. Co.
Hill, W. S. Elec. Co.
Hodge. Walsh & Loring.
Huebel A Manger.
Interior Conduit & Ins. Co.
International Elec, Co.
Johns, H. W., Mfg. Co.
Metropolitan Electric Co
Midland Electric Co.
Minneapolis EL A Cons. Co.
Ohio Electric Works.
Pacific Electric Co.
Partrick & Carter Co.
Peru Elec. Mfg. Co.
Sioux City Brass Works.
Westinghouse El. A Mfg. Co.

Globes and Electrical
Glassware.
Chicago Gen'l Fixture Co.
Commercial EL Supply Co.
Hemingray Glass Co

GoVnors, Water Wheel.
LombardWaterWheel Gv.Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hard Rubber Goods.
Butler Hard Rubber Co.

Induction Coils.
International Elec. Co.
Queen A Co.

Insulators and Insulat-
ing Materials.
Akron Ins. & Marble Co.
Andrae, J. & Sons Co.
Brixey, W. R-
Bryant Electric Co.
California Asphalt Co.
Chicago Edison Co.
Commercial El. Supply Co.
Delaware Hard fibre Co.
Electric Appliance Co.
Empire China Works.
Gilmore El. A Mfg. Co.
Hart & Hegeman Mfg. Co.
Hemingray Glass Co.
Hodge, Walsh & Loring.
Interior Conduit A Ins. Co.
Johns Mfg. Co.,H. W.
Kartavert Mfg. Co.
Locke, Fred. M.
McKeague, J. B.
Mica Insulator Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co.. The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated Wires and
Cables—Magnet Wires.
American Electrical Works.
Brixey, W. R.
Chicago Edison Co.
Commercial El. Supply Co.
Eastern Electric Cable Co.
Electric Appliance Co.
General Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.

Lamps, Alternating.
Puritan Electrio Co.

Lamp Shades.
Pacific Electric Co.
Underwood & Co , H. M.

Lamps, Incandescent.
Buckeye Electric Co.

Chicago Edison Co.
Commercial El. Supply Co.
Edison Dec. A M. Lamp Dept.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co..
Metropolitan Electric Co.
Ohio Electric Works.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec Co.
Westinghouse EL A Mfg. Co.

Lightning Arresters.
Electric Appliance Co.
General Electric Co.
Westinghouse El. A Mfg. Co.

Magnet Wire.
(See Insulated Wires.)

Mechanical Machinery.
Besly & Co., Chas. H.
Garvin Machine Co., The.
Robertson A Sons. J. L.
Stilwell-Bierce Smith-Vaile.

Mica,
Commercial El. Supply Co.
Johns Mfg. Co., H. W.
Munsell S Co., Eugene.

Mining Apparatus, Elec.
Bullock Elec Mfg. Co.
General Electric Co.
Keystone Electric Co.
Westinghouse El. A Mfg. Co.

Motors.
Ahlm-Edwflrds Eiec. Co.
American Engine Co.
Brush Electric Co
Bullock Elec. Mfg. Co.
Card Electric Co.
Colburn El. Mfg. Co.
Commercial EL Supply Co.
Dallett A Co , Thos. H.
Diehl Mig. Co.
Eddy Elec Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Interior Conduit & Ins. Co.
Jenney Elec. Motor Co.
Keystone Electric Co.
Metropolitan Electric Co.
Northern Electl. Mfg. Co.
Ohio Electric Works.
Sioux City Brass Works.
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Triumph Electric Co.
Westinghouse El. A Mfg. Co.

Oil Filters.
Metropolitan Electric Co.

Packing.
Besly A Co. Chas. H.
Garlock Packing Co.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
California Asphalt Co.
Commercial El. Supply Co.
Johns, H. W. Mfg. Co.
Standard Paint Co.

Phosphor Bronze.
Phosphor Bronze Sm. Co.Ltd.

Platinum.
Baker A Co.

Poles.
Brown, DeWitt, Cedar Co.
Hart, C. S.
Lindsley Bros.
Perrizo A Sons.
Tagatz, H. A.

Porcelain.
Akron Ins. A Marble Co.
Bryant Electric Co.
Commercial El. Supply Co.
Empire China Works.
General Electric Co.
Imperial Porcelain Works.
McKeague, J. B.
Peru Elec. Mfg. Co.

Publishers, Electrical.
Electrician Publishing Co.

Pulleys.
Rockwood Mfg. Co., The.

Push Buttons.
Commercial El. Supply Co.
Electric Appliance Co.
Partrick & Carter Co.

Reels, Wire.
Minneapolis El. & Cons Co.

Refiners.
Swarts Metal Refining Co.

Re-Winding.
Chicago Edison Co.
Flectrical Exchange. The
Hodge, Walsh & Loring.

Rheostats.
General Electric Co.
Iron Clad Rheostat Co.

Leonard, Ward, Elec. Co.
Westinghouse EL A Mfg. Co.

Sal Ammoniac.
Klipstein A Co., A.

Search Lights.
Carlisle A Finch.

Second-Hand Machin'y.
Electrical Exchange, Tne.

Shade Holders.
Underwood A Co., H. M.

Speaking Tubes.
Electric Appliance Co.
Partrick A Carter Co.

Speed Indicators.
Besly A Co., Chas. H.
Keystone El. Instrument Co
Queen & Co.
Weston Electrical Inst. Co
Whitfney Elec. Inst. Co.

Steam Gauges.
Robertson & Sons, J. L.

Steam Heating.
Webster A Co.. Warren.

Steel Pipe.
National Tube Works Co.

Storage Batteries.
Electric Storage Battery Co

Supporters, Inc. Lanin.
Faries Mfg. Co
White Co., TheO. C.

Tapes. Insulating.
American Electrical Works.
Brixey, W. R.
Commercial El. Supply Co.
Electric Appliance Co
Metropolitan Electric Co.
Moore, Alfred F.
New York Insulated Wire Co
Okonite Co., The.
Simplex Electrical Co.
Standard Paint Co.
Washburn A Moen Mfg. Co

Telegraph Apparatus.
Electric Appliance Co.
Western Electric Co.

Telephones. Telephone
Material and Switch-
boards.
American EL Telephone Co.
Andrae, J. A Sons Co
Clark Tel. A Const. Co.
Commercial EL Supply Co.
DeVeau&Co.
Elec. Sup. & Telep Co.
International Elec. Co.
Kusel, D. A. Tel. Mfg Co.
Metropolitan Electric Co.
Orne Elec. Cons. Co.
Standard Tel. A El. Co.
Viaduct Mfg. Co.
Western Electric Co.
Western Tel. Cons. Co.

Transformers.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Ft. Wayne Elec. Cbrporatlo"
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse EL A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
Brill Co , J. G.
General Electric Co.
Westinghouse El. A Mfg. Co

Turbine Wheels.
Dayton Globe Iron Works Co.
Leffel & Co., Jas.
Pelton Water Wheel Co.
Smith Co., S. Morgan.
Stilwell-Bierce Smith-Vaile.

Universities.
Int. Corr. Schools.

Water Wheels.
Da7ton Globe Iron Works Co
Leffel A Co., Jas
Pelton Water Wheel Co.
Smith Co . S Morean.

. Stilwell-Bierce Smith-Vaile.

Wire, Bare.
Besly & Co., Chas H.
Brixey, W. R.
Commercial EL Supply Co-
Electric Appliance Co.
National India Rubber Co.
Okonite Co , The.
Phillips Insulated Wire Co.
Standard Underground C Co
Washburn A Moen Mfg, Co.

Wire Joints.
American Elec. Fuse Co.X Ray Ontflts.
Commercial El. Supply Co.
Edison Dec A M. Lamp Dept
Edison Mfg. Co.
Queen & Co.

»ai_ Indei of Adv»rtlaom«ntA S«%«
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Diehl BalanceWheel Motors.
THE ONLY
MOTOR
That can be directly
coupled to the shafts of

sewing machines.
MOTORS are entirely

SELF-CONTAINED and
replace the ordinary bal-

ance wheels.
THE RHEOSTAT is SO

arranged beneath the ta-

ble that the machine can
be started and stopped
or the speed regulated
simply by foot pres-
sure upon the treadle.

IN THIS
MANNER
The highest economy is

attained, because all ob-
jects intervening be-
tween the source and
subject of power are dis-

pensed with and the
electric current is only
used when the machine
is running.

Write for

catalogue.

DIEHLMANUFACTURING CO.,
IZABI IM. J

SHOWROOMS: 561-563 BROADWAY, NEW YORK CITY; 128-132 ESSEX STREET, BOSTON.

BELT
DRIVEN

J DIRECT
H DRIVEN THE AMERICAN ELECTRIC METER.

Designed

for all

Forms

of

Service.

Send tor cir-

cnlars a 11 il

price lists. 3-Wire 22-Ught Meier. Case Open, Showing Mechanism.

The . . .

American

Electric

Meter

Co.,

Cor. 9th Street and
Montgomery Ave.,

PHILADELPHIA,

PA.

Anchor or Toggle Bolt.

Electrical and Small Woodwork a Specialty.
Send for catalogue.

C. H. LEVER MFG. CO., CHICAGO.

THE

(PATENTED,i

Simplicity—Effectiveness—Durability—Economy.
No coils to short-circuit or break, no oxidation, perfect air

circulation, easily controlled and regulated by patented knife
switch. Adjustable to three different degrees of heat. Prices,

etc., on application. . . - . > •

H. W. JOHNS MANUFACTURING CO.,
' New York. Philadelphia,

S40-S43 Randolph Street,
. . . CHICAGO, III.

LEADS THEM ALL.

When ordering see that you get
tin- IM l-(.A\.

Made in one wire No. 4, 5 and 6.

Two wire No. 2 and 3.

Three wire No. 1.

They are corrugated and V-
shaped groove.
They grip like a vise.

Xo sagging wire when once
stretched.
They are made of the finest

glazed porcelain. Ten of them
used to one of any other make.

No. 1, 3 and 4 holds wire"16 to 8.

No. 2 and 5 holds wire 6 to 00.

No. 6 hold wire 000 and larger.

PateQte-d November 14, 1893.

Imperial Porcelain Works,
J. B. McKEAGUE. Western Manager.

369 Wabash Ave.. Chicago. III." FACTORY, TRENTON, N. 3.
Porcelain Specialties of all kinds.
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The Bullock Electric Mfg. Company
of CINCINNATI, OHIO,

FORMERLY

The Card Electric Motor & Dynamo Co-

Western
Sales
Agents:

No. 623 Western Un-

ion Building, Chi-

cago, 111. |p
No. 14 Temple Court

Building, Spokane,

Washington.

No. 1724 Champa

St., Denver, Colo,

No. 235 Fifth Street,

Louisville, Ky.

No. 911 Market St.,

St. Louis, Mo.

The Above Cut Shows One of Our Multipolar Engine Type Generators.

Eastern
Sales
Agents:

The Bullock Electric

Company, St. Paul

Building, New

York, N. Y.

No. 665 Bourse Build-

ing, Philadelphia,

Pa.

No. 8 Oliver Street,

No More Liquid Batteries.
THE ROYAL COMBINES BEST FEATURES OF

LIQUID AND DRY BATTERIES.

ADVANTAGES:
No action until water is added, hence can be kept

in stock for years.
Especially adapted for export, as extremes of tem-

perature will not affect it.

For open circuit work only.
E. M. F. 1.50 on open circuit. ( „
Amperage 3. on short circuits, f

" uaranteed.

Size 5i" by 2i", weight 1} lbs.

price: so cents.
Samples sent to any part of U.S.A. on receipt of 75 cts.

Liberal arrangements made with trade.

MIDLAND ELECTRIC COMPANY,
5 Hanover Street, New York, U.S.A.

BUGS
I1MOAIMD

Monadnock Building, Chicago.

H QUALITY

Hl1^!^*Wyi UNEQUALED
1H mV JH: factory

J 1 A J J PRODUCTIONB H TRIPLED,
IMT L-AIVIP f^m^ m

THE BUCKEYE ELECTRIC CO., Cleveland, Ohio

JENNEY, JENNEY, JENNEY. JENNEY.

GENERATORS AND MOTORS.
ELECTRO=PLATING DYNAMOS.

Jenney Electric Motor Co.,
300 La Salle Street, Indianapolis, Inrt.
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Eugene F. Phillips, Prest. F. N. PHiLLirs, Treas. W. H. Sawyer, Secy.

AMERICAN ELECTRICAL WORKS,
PROVIDENCE, H. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANJTE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Store, P. C. Aekerman, 10 Cortlaiidt St.

Chicago Store, F. E. Donohoe. 241 Madison St.

Montreal Branch, Eugene F. Phillips' Electrical "Works.

THE CLARK WIRE.
FOR

SWITCHBOARD,
RAILWAY

and MOTOR USE.

CLARK WIRE''

All sizes of

Stranded and flex-

ible Wire and
Cables with

Clark's Insulation.

Inspector Boston Fire Underwriters' Union says:

"A thoroughly reliable and desirable wire in every respect.

"

The Clark wire has been before the public and in use for the past ten years,

and has met with universal favor. We guarantee our insulation wherever used.

Aerial, Underground or Submarine, and our net prices are as low, if not lower,

than any other first-class insulated wire. We shall be pleased to mail Catalogues,

with terms arid discounts for quantities-
.

EASTERN ELECTRIC CABLE COMPANY,
HENBY A. CLARK, Treas. and Gen'l Manager.

HERBERT H. EUSTIS. Pres. and Electrician.

6 1-63 Hampshire Street,BOSTON, rVIAi

1 Per Cent. Dividend
Seems large, but we claim that an Indicator at $4<i will enable you to run

your engine more economically; that "Eureka" Packing will create less

friction and last three to four times longer than any other; that our Sep-

arator, Oil Extractor, Feed Water Heater, Damper Regulator and other

appliances are equally profitable. Send for our catalogue.

Jas. L. Robertson & Sons,
SUCCESSORS TO HINE &. ROBERTSON CO.,

'S'G Cortlaiidt siit: i**?*?*, ^te-w- Yorltt

Patented.

"DOUBLE GROOVE PONY INSULATOR
HICH INSULATION.

The most perfect Glass Insulator made is the;

Teat Insulator.

"The Teats on the lower rim of the petticoat
attract the water on the outer and inner surfaces
of the Insulator into drops. The water drops
from these points onto the cross arm, thereby
preventing the moisture from creeping to

the pin."

HEMINGRAY GLASS CO.,
Covi

K
n
y

8ton
'

FACTORIES, MUNCIE, IND.

'J

The largest makers of all sizes and kinds of Special

Wrought Mild Steel and best Wrought Iron Tubular Coods
in the world, control the manufacture of Wrought Tubular
Coods made of a high class of mild steel from the ore to

the finished product, and unqualifiedly recommend Na-
tional Steel Pipe for all uses as better than any iron pipe

made.

SAL AMMONIAC.
(ELECTRIC BRAND.)

For Electrical Purposes.
Guaranteed 98/99 per cent, and free of lead and iron.

If you want the best quality ask your dealer

for this brand. Imported by

A. KLIPSTEIN & COMPANY, 122 Pearl St., New York.

We have the Largest and Most Complete Electrical

I
In the West. ELECTRICAL REPAIRS AND MACHINE WORK OF EVERY DESCRIP-
TION. In having; your repair work done by a company operating; hundreds of dynamos
and motors you are sure of good work and get the benefit of our experience. NO SCRAP
WIRE I SED.

CHICAGO EDISON COMPANY,
76 MARKET

PCEIA^PFUFACTOHY-.

PflRCf

K^^l •* . ,<• JLVfUl* L-StATfQH G

EVERYTHING IN WIRE.
BARE AND INSULATED.

ALSO MANUFACTURERS OF THE "CHICAGO" RAIL BOND.

WASHBURN * IYIOEN MFC. CO.,
WORCESTER, MASS.

BRANCH OFFICES AND WAREHOUSES: New York, Chicago. San Francisco, Houston, Philadelphia,
Pittsburg, Scranton.

WEATHERPROOF WIRE.
AGENCIES:

Western Electric Go,, New York.

Electric Appliance Co., Chicago.

Pettingell Andrews Co,, Boston.

Electrical Engineering Co., Minneapolis,

St. Lonis Electrical Snpply Co., St. Louis,

The Bradford Belting Co., Cincinnati.

Phillips Insulated Wire Go,
Office and Factory: PAWTUCKET, R. I.
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FOR SALE.
Electric Lighting Plant

In a good Illinois town of about
3,000 people. Enquire

A. M. SEARLES,
1202 Fisher bldg.

CHICAGO.

FOR SALE.
Two 3 h. p. Motors; three 4 h. p. Motors; two

5 h. p Motors; eight 50 light Dynamos; two 135

light Dynamos; one 450 light Dvnamo; one 45

k. w Alternator; two 50 k. w. Alternators; one
GO k. w. Alternator; one 75 k. w. Alternator.
V. J. MAYO, 100 N Clinton St., Chicago.

FOR SALE.
20,000 SOLDERING STICKS for sale cheap.

Send 10 cents for sample stick bv mail. R. W.
SCHMELZ. Jacksonville. Florida.

FOR SALE.
Nine ">0-light T.-H. arc dvnamos; one 12-liglit

T.-H. arc dvnamo; two 1,300-light T.-H. incan-
descent dvnamos; one 1,000 light T.-H. incandes-
cent dvnamo; one T.-H. power generator, 02
k.w.; oDe "Westinghouse power generator, 75

k. w. All been through fire. "Would like to

sell or receive an estimate on repairs.

Economy Lig lit Jk Fewer Co.,

816 Marquette Bldg., Clueago.

FOR SALE.
Westinshouse TWO-PHASE MOTORS, latent type.

One 7 1
- and one 15 H. 1'., 200 volt.. 7, uoir alter-

nations. Used short time. Splendid condition,
guaranteed- Address MOTOR, care Westebx
Electrician, r>l0 Marquette Building. Chicago.

COLQR^l/lMPS
fC£NT£ACH

W£$srSi? CfiEtf/CAL CO

.

Incandescent Lamp Supporters, fu

Instant placement and fixture of lamp in any
desired position, with no attention to fastenings.
Adapted to every requirement from library to

workshop. Send for catalogue C.

THE 0. C. WHITE CO., WORCESTER, MASS.

FOR SALE.
One double crank power Ferracute press for

stamping out armature discs. Includes two disc
dies and full size bolster. Has automatic stop
for each revolution. Has not been used over six

months. Also have for sale cheap new 00 light
compound wound dynamos and 5 h. p. motors.
Geo. D. Whitcomb Co., S6 to 90 East Ohio St.,

Chicago.

WANTED.
A position as electrician, competent to take

entire charge of plant, engines ana boilers. Have
had fifteen years' experience in electric lighting,

and have had charge of plants for twelve years.
Can refer to present and past employers in re-

gard to experience and reliability. Address "P.'"

care of Western* Electrician, 5io Marquette
Bldg., Chicago.

WANTED.
Competent electric light man to buy my stock,

valued at $15,000, and take my position as super-
intendent of large Electric Light Co. which I am
obliged to leave owing to ill health. Paving
stock and cood position. Address "X.," care
"Western*"Electrician, 5io Marquette Bldg.,
Chicago.

WANTED.
A first-class electrician and engineer desires a

position to take charge of an electric light plant.
Best of references, and wages very moderate.
Address "E 4," care Western* Electrician,
510 Marquette Building, Chicago.

WANTED.
Small plating dynamo of first-class make;

must be perfect and cheap. Also offers of access-
ories or complete outfit for nickel. Address
''Electro," care Western* Electrician", 510
Marquette Building, Chicago.

ELECTRICAL

EXCHANGE,
166-174 S. CLINTON ST.,

CHICACO.

Long-Distance Tel. 744 Express.

WRITE FOR PRICES.

WANTED.
We desire a good agent in each state to handle

our "Dental and Surgical Lamps." Address all

correspondence to the PACIFIC ELECTRIC CO.,
La Crosse, Wis.

WANTED.
Portable ammeter. State capacity, Wes-
ton preferred. Also one 125 and one 150
light dynamo in good condition.

Scott Bros. Electric Co.,
Fort and Shelby Sts., Detroit, Nlioh.

\A/A NTED.
ARMATURES TO REWIND.
Winders direct from T.-H. and Westinghouse
shops. Work guaranteed. Ten years' experience.
Light plants installed complete. Send for prices.

HODGE, WALSH &. LORINC,
531 Delaware. Kansas City. Mo.

Agents Wanted.

A few good live agents

to take subscriptions for

the WESTERN ELEC-
TRICIAN and handle our

hook publications. Liberal

commissions paid.

Address, stating expe-

rience and references,

Electrician Publishing Co.,

5 I O MARQUETTE BLDC,

CHICACO.

ELECTROTYPES.
CHICAGO ELECTRO. & STEREO. CO.,

196 and 198 S. Clark St., Chicago.

STUDENTS
Will find that the Western
Electrician can help them
wonderfully in the study of

electricity. Subscribe now.

S3, oo per year, in advance.

Electrician Publishing Co.,

Suite 510 Marquette Bldg., - CHICAGO

Scrap Copper Wire Wanted.
If you have any Old Copper Wire of any description to

dispose of, it -will pay you to communicate with us, as we are
?,'o all times in the market for any quantity of Scrap Copper
Wire, at the highest market values. "We pay cash and send
prompt returns. We are also supplying the electrical trade with
our high grade Babbitt, Cotton Wasted Solder, Etc. Please com-
municate with us.

SWARTS METAL REFINING CO.,
I 18 and I 20 W. Lake Street, CHICACO, ILL.

s Patent££ Water Purifier.
Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

The Stilt ell-Bierce & SiiMaile Co.,

DAYTON, OHIO.
Risdon Iron * t-ocomotive Works, San Francisco, Cal., Pacific Coast Agent.

Write for

Prices on LIVE CEDAR POLES%
TO

S. Hart,

0C0NT0, WIS.

Map of the United States.
A large handsome Map of the United

States, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S. Eustis, Gen'l Pass. Agent, C, B.

& Q. R. R., Chicago, 111.

INTERNATIONAL ELECTRIC CO.,
76 Beekman Street,

Mew York.
Ruhmkorff

Induction Coils,

Telephone Coils, Experi-

mental Work, Small Ma*
cbloery. Binding Posts.

CEDAR
Lindsley Bros.,

MENOMINEE. MICH.,

WHOLESALE PRODUCERS. POLES

CEDAR POSTS, POLES AND PILING
FOR PRICES

ON
Write H. A. TAGATZ Beaver, "Wisconsin.

WHOLESALE PRODUCER OF ALL KINDS OF CEDAR PRODUCTS.

WHITE CEDAR POLES
And STREET CAR TIES.

Wholesale Producers.

:RRIZO & SONS, DAGGETT, MICH.

EMtoKHii ft I4wraid«»i4

MENOMINEE, MICH., for prices on WHITE CEDAR POLES.

WE UNDERSELL ALL!
Bicycle Electric Lights 83.00
Necktie Electric Lights 1.50
Edison Electric Motors 1.00
Battery Fan Motors 5,00
88 Medical Batteries 3,95
Induction Coils 1.75
Electric Bells finest, .25
Dry Batteries Best, .25

Discount to Dealers.

Our Bicycle Electric Light
is che best thing that ever
happened. Catalogue free.

OHIO ELECTRIC WORKS, Cleveland, Ohio.

Style F.

BELLS
PUSH BUTTONS.
Exclusive Features.

Send for New Catalogue.

Huebel & Manger,
MANUFACTURERS,

290 Graham St., Brooklyn, N. Y.

Bound Volumes

Western [lectrician

FOK SALE,

From Vol. I. to Vol. XV.

ADDRESS

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Building, CHICAGO.

HILL
SWITCHES,

&fcJk SWITCHBOARDS,

PANEL BOARDS,
Are the Highest Crade Electrical Goods of Their Class Ever

Offered the Trade. Don't Buy Poor Goods.
Write for Prices.

W. S. HILL ELECTRIC COMPANY,
NEW BEDFORD, MASS.

dMm

BOSTOX, 141 Franklin St.
SE1V IOBK. Jlachado & Roller.

CHICAGO, Central Electric Company.
SAN FRANCISCO, Abner Doble Co.
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Victor Turbine Water Wheel.
Cylinder or Register Gate— Close Regulation and High Efficiency

at Full and Partial Gate-
The attention of ELECTRIC COMPANIES is called to this CELEBRATED "WATERWHEEL as particularly adapted to their use, on account of its remarkably steady motion,

hi^li speed and great efficiency and large capacity for its diameter, being double
the power of most wheels of the same diameter. It is used by a number of the leading electric com-
panies with great satisfaction. In the economical use of water it is without an equal, jjrodrdng the
highest per cent of uselul effect guaranteed.

SEND FOR CATALOGUE AND PARTICULARS.
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 38 feet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts,
and where the situation admits of their use we recommend them.

THE SXILWELL.BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works, San Francisco, Cal., Pacific Coast Agents.

3*ust Fxi.T3Xli5la.edL.

PRACTICAL
Guide for Firemen,

Bt w. h. wakeman.
ZE*r±o© 75 Cents.

80 pages, 14 illustrations, bound in cloth.

An elementary treatise relating to the care
and. management of Steam Boilers, Pumps,
Injectors, etc., and Steam Plants generally.
Containinguomplete instructions, and many
valuable suggestions for the safe, practical,
and economical management of the Steam
Plant.
Especially intended for those who seek

promotion, and aspire to be something more
than a "Coal hustler," and for the benefit of
Firemen and Engineers "who do not "know
it all" and who are willing to profit by the
suggestions, etc., of " one who has been
there."
In writing this book it has been the aim of

the author to give the duties of the fireman,
or the one in charge of a steam plant, in ad
simple and concise a manner as the subject
and the English language will admit of; and
to furnish all the information required to en-
able them to take charge of and operate a
steam plant successfully add economically.

ELECTRICIAN PUBLISHING COMPANY.

510 Marquette Building, CHICAGO.

DYNAM0=

ELECTRIC

MACHINE

DESIGN

TAUGHT

BY MAIL.

The Mechanical- Electrical Scholarship is a thorough course of instruction
for persons who wish to obtain such technical education as will qualify them
to design electrical machinery and to become Electrical Engineers.

Studies are carried on at home. Specially prepared Instruction and Ques-
tion Papers take the pla_'e of.text-books. Instructors direct the student and
assist him in his studies. Mechanical Drawing is successfully taught by a new
method.

For those who wish to study the operation and installation of electric
light, power and railway plauts, the Electrical Power and Lighting Scholar-
ship is designed.

We also have courses in Steam Engineerig; Civil Engineering in alt its

branches; Book-Keeping and Business Forms and the English Branches.

Mention the subject in which you are interested and send for our Free Cir-
cular which contains full particulars. Address

THE INTERNATIONAL CORRESPONDENCE SCHOOLS.

Box 1002, SCRANTON, PA.

GARLOCK DUO PACKING
(PATEJ1TEB.)

EXCEL-S ALL
FOR HIGH PRESSURE AND HOT WATER.

CARLOCK EXTRA AND W. P. H. PACKINGS
ARE STANDARD.

OUR GUARANTEE:—We pack satisfactorily against all pressures and temperatures of
Steam. Water Ammonia, etc., or no pay. COBRKSPOXIIKJ.CE SOLICITED.THE GARLOCK >ACKING
Palmyra, N. Y., New York,

Pittsburgh,
Philadelphia,

St. Louis,
Chicago,

Denver.

co.
;

Rome, Ga.

The Standard Open Circuit Batteries
of the World.

SEND FOE CIRCULAR AND PEICE3.

THE LECLANCH'E BATTERY CO.,
Ill to 117 East 131st St., N. Y.

Julius Andrae h Sons Co.
)

CONTRACTORS FOR

Complete Electric Light Plants,

Electric Transmission of Power,

Wholesale Dealers in ELECTRICAL SUPPLIES,

Milwaukee, wis.
ESTABLISHED 1800. INCORPORATED 1H95.

[MercClesBAtTeries,
JAXLEDE RATTERIES^

I P0R.CEL41N INSUIATION Of all KimisJ

PlMIU tllXTHltNlGXo.

Spi
^ Solvit (he maKlns of

.Designs of Porcelajm.

New Dynamo Tenders' Hand-Book.
By T, B. BADT.

226 Pages, 140 Illustrations. Flexible Cloth Binding. Size of Type Page
S 1-2x3 inches. Price $1.00.

This is, as the name indicates, a NEW BOOK, much more complete than the

old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners
and operators of all kinds of Electric Plants. It Is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Book sold, and over 5,000 of the new.

Electrician Publishing Co.,
Suite 510 Marquette Building, CHICAGO.

300,000
SERIES ARCS

INCANDESCENT ARCS

ALTERNATING ARCS

LONG BURNING ARCS

{ GENERAL ELECTRIC
• COMPANY,
2 SCHENECTADY, N. Y.

THE LARGEST
ARC LAMP MANUFACTURERS

IN THE WORLD.

ENCLOSED ARCS §
OPEN AIR ARCS f

SHORT ARCS |
LONG ARCS J

IN SERVICE
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M*d£ - bY- The- Rockwood- Manufacturing- Co- N£'l,
J.M.*I.H>*Penn>.S%

|ND|ANAPOLIS,lNOIANA,U. S- A.

The Electrician Publishing Co., Suite 510 Marquette

Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

IE STANDARD TELEPHONE
AND ELEGTRIC CO.,

MADI IM, NAZI!

P. L. Spooner, President.
J. J. Nate, General Superintendent.

E. "W. Batchelder, Secretary.
H. A. Tavlok, Treasurer.

Manufacturers of reliable, time tried and tested Telephone

Apparatus. Irrespective of price the best. Trial proves it.

We have received thousands of unsolicited testimonials

and have equipped over 150 dividend-paying exchanges.

A TIMELY HINT: Buy Telephones and Appli-

ances from manufacturers whose guarantee of protection

is a practical certification that your interests will be ably

taken care of. "A Word to the Wise," etc.

Up-to-date instruments furnished to meet all require-

ments of service.

Standard Telephones and Switchboards are leaders. Why? Because

efficiency of operation, best materials, finest workmanship and careful

attention to details recommend their adoption by experts. Correspondence

solicited.

The American Electric

^—Telephone Co.,

KOKOMO, IND., U. S. A.,

The Largest Manufacturers
OF

Telephones #
S\vitchboards

mr THE UNITED STATES.

ALL GOODS STRICTLY HIGH GRADE.

325 exchanges, aggregating 60,000 telephones, in

use. Three years' service. Write for our 1897
catalogue showing new types and prices.

The American Electric Telephone Co., i'"!'"'"":

THE TELEPHONE HAND-BOOK
9^e»

BY HERBERT LAWS WBBB.

Member of the American Institute of Electrical Engineers, and of the Institution of Electrical Engineers, London. Author of'
1A Practical Guide to the Testing of

Insulated Wires and Cables." Joint Author of " Electricity in Daily Life."

Pages, 138 Illustrations, Cloth, Hand-Book Size, Price $I.OO.
EXTRACT FROM PREFACE.

'This little book lms no pretension to he considered a complete treatise on telephony as it exists in America. The time for such a work is not yet come. But it is felt that there is a demand
for a practical book on telephone working and management, and the TELEPHONE HAND BOOK is an attempt at meeting that demand. With the exception of a feu- chapters dealing with
certain forms of transmitters and receivers used in Europe, which are given for the information of those who may wish to engage in the manufacture of telephones, the hook is based entirely on
standard American practice; and most of the material, apparatus and methods described are peculiar to or have originated in this country."

No pains have been spared to make it the best book of its kind. It is right up to date, intensely practical, and so plain and clear in its language that anyone can understand and learn from it

everything regarding telephone work and management. It conforms in size and style to our other Hand-Books which have been so favorably received by the entire electrical fraternity.

The Invention of the Telephone.
Sound "Waves. Articulate Speech.

3. Electric Telephony. The Bell Telephone.
4. The Microphone.
5. Current Induction. Electromagnetic In-

duction.
6. The Induction Coil: Its Use in the Tele-

phone Transmitter.
7. The Complete Telephone Circuit.
8. Magnet Telephones.
9. The Bell Telephone Receiver.
[0. Other forms of Magnet Telephones.
11. The Gower, Ader and D'Arsonval Receiv-

ers, Mercadier's Bi-Telephone.
The Siemens, Kotyra, Neumayer and

Bottcher Receivers.

2.

12.

CONTENTS,
CHAPTER 13. Carbon Transmitters.

14. The Blake Transmitter.
15. The Long Distance Transmitter.
16. The Solid-back Transmitter.
17. The Berliner Transmitter.
18. The Cuttriss Transmitter.
19. Various European Transmitters.
20. The Efficiency of Carbon Transmitters.
21. Batteries for Telephone Work.
22. Open Circuit Batteries.
23. Closed Circuit Batteries.
24. The Practical Management of Batteries.
25. Magneto Bell.

26. Automatic Switches.
27. Telephone Liue Construction.

CHAPTER 2-3. Metallic Circuit.
Underground Wires.
Lightning Arresters.
Inside Wiring.
Installation of Telephone Instruments.
Inspection and Maintenance.
The Condenser; Its Use in Telephony.
Electromagnetic Retardation.
Exchange Working.
Small Exchanges.
Party Lines: The Bridging Bell.

Long Distance Telephony.
Duplex Telephony.
Simultaneous Telegraphy and Telephony
Appendix.

31.

32.

33.

34.

35.

39.

40.
41.

Published and for sale by ELECTRICIAN PUBLISHING CO-S Suite 5IO Marauette Building. CHICAGO.

Exact Size and Appearance of Switch.

PERKINS
New Solid Plate Flush Switch.

CUTS SHOW EXACT SIZE AND SHAPE OF

10 Amp. Double Pole, 10 Amp. Single Pole

Three-Way and Four-Way Switch.

Adjustable Plate on which Key Cannot Bind.

Larger Sizes also in Stock.

Pertins Hue. Switch M| Co.,

HARTFORD, CONN.
NEW YORK: 219 llnvcmcjcr Bids. CHICAGO: 1538 IHonndncuk. Switch with 1'latc Removed
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ONLY 1,000 WILL BE SOLD AT THIS PRICE.
Our Improved Granular Carbon Transmitter has proved a WINNER. For long and short

distances it has no peer. A sample will be sent by mail upon receipt of 75c. ONLY TWO WILL
BE SENT TO ONE PARTY AT THIS PRICE.

CLARK TELEPHONE AND CONSTRUCTION CO., Palace Block, Minneapolis, Minn.,
Manufacturers of High Grade Long Distance Telephones.

WHAT DOTH IT PROFIT A MAN
If he gains a little on the price of goods this year

AND PAYS DOUBLE THE COST OF A GOOD ARTICLE
For Repairs the next year?

BUY THE BEST. TO START WITH INVESTIGATE OUR
GOODS AND OUR REFERENCES.

Ol'K RUIiE: SATISFACTION GUARANTEED.

The D. A. Kusel Telephone Mfg. Co.
I 105 Pine Street,

ST. LOUIS, MO.
Write for Prices on PERFECTION DRY

BATTERIES. The Best Made.

TELEPHONES
S5.00 to $15.00.

Electric, Non-Infringing.

None Better.

ELECTRICAL SUPPLY & TELEPHONE CO.,

1429 Chestnut St., PHILADELPHIA. PA.

The
Brady Mast Arms.

T.H.Brady, New Britain,, Conn., U.S. A..

Manufacturer ofMast Arms.Poleand
Swinging Hoods, House Brackets and
other Specialties for Construction
Work.— Catalogues and Prices fur-
nished on application.

T
ELEPHONE
Send for our prices before you

place your orders. SDEVEAU &CO.,
32 AND 34 FRANKFORT ST., NEW YORK.

EVERY-DAY EXCURSIONS

To all parts of the world can be arrang-
ed for any day in the year, for one or

more persons, upon application to any
principal ticket agent of the Chicago,
Milwaukee & St. Paul Railway. Itiner-

aries carefully prepared for excursions
to California, Mexico, China, Japan,
and to any part of Europe. Estimates
furnished, including all expenses.
Tickets furnished for the complete
journey. It is not necessary to wait for

any so-called "Personally Conducted
Excursions." In these days of progress-
ive enlightenment, with the English
language spoken in every land under the
sun, one does not need to depend upon
the services of guides for sight-seeing,
but can go it alone or in small family
parties, with great comfort and security
and at one's own convenience. Write to

C. N. Souther, City Ticket Agent, 95
Adams St., Chicago.

J. C. BRILL COMPANY, - - - PHILADELPHIA,
BUILDERS OF RAILWAY AND TRAMWAY CARS OF ALL CLASSES.

Special attention given to the building of Electric Motor and Trail Cars.

Builders of BriU No. 21 Truck with solid forged frame, and "Eureka" Maximum TracGon Pivotal Truck.

SEND FOR LIST OF
ARTICLES ON X-RAY

EXPERIMENTS PUBLISHED IN THE WESTERN ELECTRICIAN.

ELECTRICIAN PUBLISHING COMPANY,
SUITE 510

MARQUETTE 8LDG. CHICAGO.

SWEDISH MICROPHONES.
The

Most

Economical

Instrument

for Exchange

Purposes

on the

Market.

Send

for

New

Reduced

Price

List.

Catalogue

Just out.

SOLD SEPARATELY, GUARANTEED INDEFINITELY.
Uriesson Swedlsli Telephones,

Wall Sets, Desk Sets, Private Line Sets, Long-Distance Sets. Etc.

We are sole selling agents of the I.. M. Ericsson & Co.'s Swedish Coal Grain micro-
phone for the United States.

WTHITMAJV «& COUCH,
I 96 Summer St., Sole Selling Agents for U. S. BOSTON, MASS.

ricFELL ELECTRIC CO., 1540.-IS50 and 1726 flarquette Bldg., Chicago Agents.

"TpTHISfS HAS BEEN MAKING

FTelephones
SSK*? 20 YEARS, NOT CHEAP BUT
r SERVICEABLE AHO FULLY GUARJHTEED.

V- CIRCULARS FURNISHED.

Viaduct Electric (°

BALTIMORE. MP, U.S. A.

^ You've seen them.

Worked fine,

* Didn't they?
Long-distance instrument with patented ad-

justably transmitter arm. $9.50 net. Battery call
phones for single lines or for Intercommunicating
systems up to twenty stations, £5 to $18, net. We
manufacture all our instruments and will Install
any kind required in all part* of the United
•tates. Write us for particulars.

ORNE ELECTRIC CONSTRUCTION CO.,
9th Floor, Owings Building, CHICAGO.

Guarantee: To give entire satisfaction.

On receipt of

10 CENTS
...... We will send you a

Western Electrician

loonttt ScMule

FOR 1897.

Every Lighting man should

have one.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Bldg., CHICAGO.

DIRECTORY OF PRINCIPAL ELEC-

TRICAL AND MECHANICAL

ENGINEERS.

Charles A. Pratt,

Consulting Electrical Engineer.

Power transmission and subdivision for
factories. Electric coal mining plants.
Designs for special machinery.
Flans, specifications, tests, supervision.

1433-24 Monadnocjt Bldg., Chicago.

ForeeBain,
Electricaland

Consulting, Mechanical Engineer.
Designing,
Supervising, Plans, Specifications and
Constructing, General Engineering.
Testing. Expert in Patent Causes.
Suite 1657, 1658 and 1659
Slonadnock Bldg., CHICAGO.

B. J. Arnold, Mem. a. i. e. e.

Consulting Electrical Engineer.

specialty:
Kleotrlo Railways and Power Stations.

1541 Marquette Bide-, Chicago.

William H. Bryan, M. E., .

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,

Consultations, Reports, Estimates, Plans,
Specifications, Superintendence, Tests, Pur-
chasing. Designs of Central Stations a Spe-
cialty. Turner Building, St. Louis.

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-
aminations, Reports, Tests.

306 Oriel Bide., ST. 1,111 IS. HO.

A. M. Patitz, m. a. s. m. e.,

Consulting Mechanical and
Electrical Engineer.

Consultations, Examinations, Reports, Plans,
Specifications, Estimates, Superintendence
and Purchasing. Heating and Ventilating
Plants, Power, Electric Light and Koller
Plants. Room 11 01 Pabsl Bldg., Milwaukee, Wis.

Preserve Your Copies
OF THE- Western Electrician.

BINDERS $1.00 EACH.
ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Building, • • • » CHICAGO.

WESTERN TELEPHONE

-^CONSTRUCTION CO.,
250 S. Clinton Street, CHICAGO,

. . LARGEST MANUFACTURERS OF . .

Telephones and Appliances,
EXCLUSIVELY, IN THE UNITED STATES.

TELEPHONES
A BARGAIN.

100 Vat ional Telephones, made by Xational Telephone Co., Boston, slightly
used, each S8 net. Also a lOO J¥o. Switchboard for Metallic Circuit

at SI per No. net. Address

JULIUS ANDRAE & SONS CO., MILWAUKEE, WIS.
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PROGRESS THE ORDER OF THE AGE.
The New"American Leads.

Recent improvements made In the New American Turbine bave increased the power as per their

diameter, and produced greater efficiency from whole to half water than any other turbine, aa
evidenced by the following, copied from certified tests mnde at Holyoke, MasB., on the dates named,
and signed by A. F. Bickman, engineer in charge of experiments, and E- S. Waters, hydraulic
engineer.

The originals of theBe certificates and tests of other sized wheels oan be seen at our office.

Test of a 46-inch Wheel—July 9, 1894. Test of a 42-inch Wheel—July 14, 1894.

Head.
Rev.per
Min.

Cn. Ft.
perSec.

H. P.
Per
Cent.

Whole Gate

%

H

Head.

16.33
16.56
16.59

17.13
17.48

Rev.per
Min.

128.00
134.80
129.33
125.25

121.00

Ca. Ft.

perSec.

134.18
120.85
104.85

92.76
70.80

H. P.

199.56

188.14
162.89
142.40

98.85

Per
Cent.

Whole Gate
%

%
a

16.06

16.42
16.78
17.03

16.88

119.17
122.00

117.33
111.83
118.67

141.58
127.18

112.60
98.12
82.07

205-27
195.19
175.74
149.99
118.40

79.76
S2.58

82.18
79.31

75.52

80.50

83.09
82 77
79.21

70.60

For information and catalogue write

THE DAYTON GLOBE IRON WORKS CO., Dayton, 0, D. 8.1

Racine Automatic

HIGH SPEED

ENGINES
From 1 to 125 H. P.

Especially Adapted for

ELECTRIC
LIGHTING,

And all places where
high speed in connection
with economy is desired.

0ver2.600 in use.

Porcupine & Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for catalogue
describing our new
1 to 6 H. P. Auto-
matic Engine and
Boiier outfit.

Racine Hardware Co.
RACINE, WIS.

THE ONLY ONE.
The Chicaco, Milwaukee & St. Paul Railway

is the only line running solid Vestlbuled, Electric
Lighted and Steam Heated Trains between
Chicago, Milwaukee, St. Paul and Minneapolis.
The Chicago, Milwaukee & St. Paul Railway

is the only line running solid Vestibuled, Electric
Lighted and Steam Heated Trains between
Chicago, Council Bluffs and Omaha.
The Chicago, Milwaukee & St. Paul Kailway

Company now operates over sixty-one hundred
miles of thoroughly equipped road in Illinois,
Wisconsin, Northern Michigan, Minnesota, Iowa,
Missouri, South and North Dakota.
On all its through lines of travel the Chicago,

Milwaukee & St. Paul Kailway runs the most
perfectly equipped trains of Sleeping, Parlor
and Dining Cars and Coaches. The through
trains on all its lines are systematically heated
by steam. No effort is spared to furnish the
best accommodations for tlie least money, and,
in addition, patrons of the road are sure of
courteous treatment from its employes.

City Ticket Office, 95 Adams St.

Telephone Main 2190.

Union Passenger Station,

Adams, Canal and Madison Sts.. Chicago, III.

the Mccormick
TURBINE.

On Vertical or Horizontal Shaft,
Especially Adapted for Electrical Work.

Gives more power per diameter with a higher
percentage of useful effect than any other water-
wheel heretofore mnde. All sizes, right and left hand,
are built l'mm patterns perfected under systematic tests in the
Holyoke Testing Flume.

Parties haying power plants which are unsatisfactory, and
those contemplating the improvement of powers, will find it to
their interest to confer with us, as we are willing to
guarantee results where others have failed, no
matter what make of turbine has been in use.
STATE REQVIREJIEXTS AKD SIM) FOR
CATAIOGl'E.

S.MORGAN SMITH CO., York, Pa.
Estimates furnished for complete power plants and

results guaranteed.

THE PELTQN WATER WHEEL
Is known the world over as affording the most simple, reliable

and economical power for all purposes.

7,000 WHEELS NOW RUNNING SSassSK^™* "
"^ ?"-

CI CPTDIP DnU/ED TDAMCMICCinW Pelton Wheels are especially adapted to

tLCU I nlli rUn til I nHNolYIIOOIUIV this purpose and are operating the major-
ity of stations of this character in all parts of the world. Highest efficiency and best regulation
guaranteed. Catalogues furnished on application. Address

PELTON WATER WHEEL CO.,
143 Liberty Street, or 121-123 Main Street,

NEW YORK. N. Y.. U. S. A. SAN FRANCISCO. CAL.. U. S. A.

We have just issued a NEW cata-
logue of elet-lrioal books containing 100
pages, listing every work on electric-
ity. A copy will he cheerfully mailed
on receipt of a two-cent stamp.
ELECTRICIAN PUBLISHING CO,

610 Marquette Bldg., Chicago.

Gasoline Engines.
The Best and
Cheapest Pow-
er for driving

Steady Idffht Guaranteed. Send
for Catalogue, Etc

THE VAN DUZEN GASOLINE ENGINE CO., • CINCINNATI, OHIO.

Dynamos.

WATER WHEEL
150 Styles and Sizes. Upright and Horizontal.

33 Y3GAXIS' BUSINESS
affords every facility for adapting them to

MILLING, MINING, ELECTRIC,
and manufacturing purposes. Easy working balanced gate, and fine regu-
lation. We guarantee highest power, with smallest quantity of water, at
full and part gates. Successfully operating under heads of 2 to 300 feet.

Write us for fine pamphlet and state your wants.

THtJAMESLEFFEL&CO.
Sl'ltl \<l 1 1 I 1>. OHIO. IT. S. A.

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
v. . GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY VOLTAGE. CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICHIGAN. U, S, A.

IM

-FOI

HART FLUSH

SWITCHES
For single switches or gangs. Time saved in installing the

switch more than pays for the box. Prices low.

THE HART & HEGEMAN MFG. CO.,
HARTFORD, CONN.

DYNAMO BUILDING,
A\ith detail drawings and instructions for winding.
Giving correct sizes of wire, dimensions of iron, etc.
Also diagram for honse wiring

BY l_. C. AT\A/OOD.
Profusely illustrated. Size of page, 10x8 inches. Price, S3.

"This work is gotten up especially for amateur builders and non-professional
men. All measurements and instructions for winding are taken from machines
in actual service. Particular attention has been given to every detail of construc-
tion, that they may be thoroughly understood. This work will be of great value,
not only to those who wish to build dynamos, but to superintendents, engineers
and workmen who have the care of established systems."

—

From Preface.

Pronounced to be a practical md complete work.
Sent postpaid on receipt of price.

ELECTRICIAN PUBLISHING
SUITE 510 MARQUETTE BUILDINC, CHICACO.

CO.,
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AUTOMATIC ING I INE3
HORIZONTAL AND VERTICAL, OF THE HIGHEST

STANDARD OF EXCELLENCE.
IVII 1DAI

New Orleans,World's Industrial and Cotton Exposition,
American Institute Fair, New York,
Centennial International Exposition, Melbourne, Australia,
Augusta Exposition, Augusta, Georgia,
World's Columbian Exposition, Chicago,
California Mid-winter Exposition, San Francisco,

1885
1887
1888
1891
1893
1894

THE BALL ENGINE CO., ERIE, PA.
Chicago Office, 1526 Monaclnock Block.

Vertical Philadelphia Corliss Engines,

Simple, Compound and Triple Expansion—Any Power.

CONDENSERS, AIR PUMPS, BLOWING ENGINES,

COMPRESSORS, HEATERS, STEEL CHIMNEYS.

o *o*o#o#o
*
o

0*0*0*0*0*0*0*0*

'rices on
Horizontal Philadelphia Corliss Engines,

Any Style.
i»Kl.I,l\<; AGEXTS:
New York, Chas. A. Bennett, 126 Liberty St.; Boston, Kellogg & Witherbee,

41 Federal St.; Chicago, Wm. F. Parish Mach. Co., Harquette Building, Chicago,
111.; W. J. Creelman, 818 Granite Building; Charlotte, N. C„ Mecklenburg Iron
Works; Detroit, Louis Scofield, Rooms 10 and n Peninsular Bank Building;
Johannesburg, Z. A. R., Sherriff Swingley & Co.; New Orleans, La., Consol-
idated Eng. Co., Ltd., 817 Union St.

Philadelphia Eng. Works, Ltd., Philadelphia, pa.

BROOKLYN, N. Y,

Manufacturers of the

Morrin "Climax" and "Compouni" Safety Water

Me Boilers.

BUILT IN UNITS OF 50 TO 1,000 H. P.

CAUTION:
ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and
All Classes of Iron Work.

Specificatione. Drawings and Prices furnished
on application.

Send for Catalogue of Climax and Compound Boilers.

Beware of infringers, they will

be rigidly prosecuted.

Aluminum §

I Nickel Alloy. §
* *
O Manufactured by The National Obe o
* & Reduction Co., under Letters Patent *
2 dated Sept. 18, 1891, No. 459,494. O
* *

jj,
This alloy is especially and now tmiver- 2

q Bally used for armor plates, gun metal, pro- *

* jectiles, acid panB, propeller wheels, car £
O wheels, steel castings of any description and q
* general foundry castings in either gray *
O iron, malleable iron, braBS, bronze and cop- Q
* per castings. It is used very extensively in ^
O puddling furcates, open hearths, reverter- o
* atory furnaces and steel converters. Its *
O fluidity and cleansing properties to metals, o
* aside from its strengthening qualities, are *
2 attested by indisputable authorities. O
* *
° Aluminum Nickel Alloy is reduced from °

J twenty cents to FOUR CENTS per pound *

* in ton or 6oo-lb. barrel lots. Sold under P
strict guaranty. *

o National Ore & Reduction Co., o

O ST. LOUIS, MO.
* *
O Branch Agencies and Supply Offices:

* Eichabd Bated & Son, Ironmongers, *
O Hamilton, England, and Glasgow, Scotland. O
* Wm, Clendennenq & Sons, Montreal, *
° Can. 2* D. 0. Caboll& Co., Pittsburg, Pa. *
£ The J ddnson Mpq. Co., San Francisco, £
5 Cnl. J
* •
o #o#o*o*o*o *o»o*o*o*o»o#o»

o

LEVIATHAN
DYNAMO
BELTS

MM
RUN STRAIOMT,

Are Stronger, will run more steadily,

and transmit more power than any
belt made. Oil has no effect on them.

Cost less than leather. Every belt

guaranteed. Write for price and sample.

MAIN BELTING CO.,
Sole Manufacturers,

1 221 1 235 Carpenter St.. Philadelphia.

120 Pearl Street, Boston.

248 Randolph Street. Chicago.

Main Driving Belts a Specialty.

Port Wayne Electric Corporation,
FORT WAYNE, IND.

Apparatus for

tro, Direct Current and Alte
ing Incandescent Lighting

nat-
ind

The Phosphor Bronze SmeltingCo. Limited,

2200 Washington ave.,philadelpma.

"ELEPHANT BRAND PHOSPHOR-BRONZE"
INGOTS,CASTINGS,WIRE,RODS, SHEETS, etc.— DELTA METAL
CASTINGS, STAMPINGS and FORGINGS
ORIGINAL and Sole: Makers in the U.S.

the AMERICAN-BALL ENGINE
.11 ^'Sr^x IS MAKING NEW FRIENDS EVERY DAY.

Oar latest order is for the entire engine equipment of

the new station of the SCRAXTOX IEEIMIXATIXG
HEAT & POWER COMPAXV. consisting of

FIVE CROSS COMPOUND ENGINES,
AND ONE SIMPLE ENGINE.

American Engine Co.,
BOUND BROOK, N. J.
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D. A. KUSKL, .JAS. s. CUMING.

.OFFICE OF.

™ D.fl.Kosei Teiepliooe Manufacuiring Go.
Mo. 1105 Pine Street,

MANUFACTURERS OF

Telephones, Switchboards, &c,
mi

and Deau:rs .n Telephone Supplies.

&
TORS Or IfTTEBSPATENT IMn. 53X94

O" THE CELEBRATED

-. D. A. KUSEL TRANSMITTER.

-*<, —

^

mD-A.KUS£>^EPHONLM^^

^^%y

1THESE LETTERS WERE RECEIVED IN THE ORDINARY COURSE OF BUSINESS AND WERE IN NO WAY SOLICITED BY THE WESTERN ELECTRICIAN.
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Electricity

_*nd Magnetism.
325 Pages. PRICE $2.00. 347 Illustrations.

A series of Thirty-four Practical Lessons covering the Science of Electricity from Its
Fundamental Principles to Its Every-Day Applications. By Prof. D. C. Jackson, University
of Wisconsin; Prof. H. S. Carhart, University of Michigan; Prof. B. F. Thomas, University
of Ohio; Prof. Wm. A. Anthony, of "New York; Prof. Brown Ayres, Tnlane University; Prof.
A. C. Perrine, Iceland Stanford University, Cal.; Prof. Geo. D. Shephardson, University of
Minnesota, and others.

A Comprehensive Treatise in Simple Language, Free from Algebraic Equations and
Easily Understood.

CHAPTER I. The Nature and Properties of Electricity.-Origin of Electricity; Two Kinds;
Laws of Attraction and Repulsion; Positive and Negative Charge; Terms, Conductors, Insulators,
Electric Conductivity: Conveying Electricity; The Electroscope; Force Exerted Between Charged
Bodies; Unit of Measurement of Quantity of Electricity; Electrometer.

CHAPTER II. Machines for Generating Electricity by Friction and by Electric Induction.—
Mak.ng Machine to Continuously Generate Electricity by Friction; The Electrophorus; Induction
Generator; Units of Electric Current and Pressure; Electricity Conveyed by Unit Current Each
Second; Negatively and Positively Charged Conductors; Relation of Lightning and Sparks of
Electrical Machine.

CHAPTER III. Electric Batteries or Appliances for Generating Electricity by Chemical
Action.—Action of Batteries: Electric Pressure; Voltaic Electricity; Direction of Current Flow;
Production of Continuous Current; Battery Cells in Series; Production of Pressure by Cells: Polari-
zation and Its Avoidance; Leclanche Cell; Open Circuit Cells.

CHAPTER IV. Electric Batteries or Appliances for Generating Electricity by Chemical
Action (Concluded).—Closed Circuit Cells; Local Action; Law of Electro-chemical Action; Electro-
chemical Equivalent; Primary Batteries Compared with Dynamos for Furnishing Current; Uses of
Batteries; Difference Between a Primary and Storage Battery; How Storage Batteries are Made;
Parallel Connection of Plates in Storage Batteries.

CHAPTER V. The Nature and Properties of Magnetism, Magnetic Fields.—Permanent Mag-
netism: Magnetic Attraction and Repulsion; Poles of Magnet; Magnitude of Force Between Two
Magnets; Aging Magnets; Earth's Action on Magnetic Needle; Magnetic Field ; Action ofLinesof
Force.

. CHAPTER VI. The magnetic Effects of Electric Currents and magnetic Circuits.—Effect of
Electric Current on Magnetic Needle; Relation Between-Direction of Lines of Force and Direction
of Current Flow; Determination of Current Direction by Compass; Ampere Turns; Solenoids;
Ampere's Theory; Solenoids with Steel or Iron Cores; Residual Magnetism; Electro-Magnets;
Magnetic Permeability; Magnetic Reluctance; Magneto Motive Force or Magnetic Pressure.

CHAPTER VII. Ohm's Law of the Flow of Electricity.—Pressure; Resistance; Current;
Volt; Ohm; Ampere; Mercury Resistances; Conductivity of Copper Compared with Other Metals;
Resistance of Circuits Made Up of the Same Parts in Parallel; Joint Resistances; Fall of Voltage
Over Resistance; Effect of Temperature on Resistance; Copper Temperature Coefficient.

CHAPTER VIII. Heating Effects of Electric Currents. Miscellaneous Effects of Electric
Currents.—Foot-pound: Joule; Horse-power; Watt; Kilowatt; Watts per Horse-power; Heating
Effects on Bearings of Machinery; Effect of Electricity on Nerves of Animals; Muscular Effect 01

Strong Currents.
CHAPTER IX. Galvanometers and Voltameters.—Differences in Construction for Large and

Small Currents; Presence and Direction of Currents Shown by Galvanometer; Strength of Current
Indicated; Tangent Galvanometer; Reflecting Galvanometer; Needle Suspension; d'Arsonval Gal-
vanometer; Terms "bead-Beat," "Calibrate;" Voltameter; Electrolyte, Electrolysis; Electrode;
Forms of Voltameters.

CHAPTER X. Measurement of Electrical Resistance.—Resistance Measured by Substitution;
Resistance Boxes: Use of German Silver; Coils; Wheatstone Bridge; Measuring Resistances with
Bridge; Measuring Verv High Resistances; Practical Examples.

CHAPTER XI. Every-day Measurements of Electric Currents and Pressure.—Three Effects
by Which Currents are Directly Measured; Amperemeters; Milliainpere; Microampere; Three
Classes of Magnetic Amperemeters: Weston Amperemeter; Electro Dynamometeis; Hot Wire
Instruments; Scales of Amperemeters; Alternating Current Measuring Instruments; Measuring
Very Large Currents; Measuring Electric Pressures; Voltmeters: Cardew Voltmeter; Electro-
meters; Electrostatic Voltmeters; Standard Cells; Measuring Currents by Voltmeter and a Standard
Resistance.

CHAPTER XII. Every-day Measurements of Electric Power, Condensers and the
neasurement of their Capacity.—Wattmeters; Electrodynamometer Used as Wattmeter; Record-
ing Wattmeters; Coulomb Meters: Watt Hour; Ampere Hour; Capacity; Farad; Microfarad; Con-
denser; Capacity of Condenser; Charging Condenser; Specific Inductive Capacity; Selection of In-
sulation for Telephone Cables; Capacity of Underground Wires; Comparing Capacities by Ballistic
Galvanometer; Practical Capacity Measurements; Leyden Jar.

CHAPTER XIII. Electrolytic Deposition of rietals.—Electroplating; Metals Commonly Used
in Plating; Salt of a Metal; Nitrate of Silver; Cyanide of Silver and of Potassium; Solution for Sil-

ver Plating; Vats; Quality of Electrolytic Deposit; Effect of Too Great or Small Currents; Cleaning
Articles to be Plated; Gilding Inside of Silver Articles; Base Metals on Which, Nickel is Usually
Plated; Solution for Nickel Plating; Electrotyping; Electrotype Molds; Electrotype Finishing;
Electrolytic Refining of Copper; Solution Used.

CHAPTER XIV. The Electric Telegraph.—Elements of Electric Telegraph; Telegraph Cir-
cuits; Telegraphic Signals; Sending and Receiving; Telegraph Lines; Sounder; Relays; Local Cir-
cuits; Multiple Telegraphy; Duplex Telegraphy: Diplex Telegraphy; Quadruplex Telegraphy.

CHAPTER XV. riultipJe Telegraphy.—Differential Relay; Polarized Relay; Pole Changer;
Principles of Operation of Diplex, Quadruplex, Bridge Duplex; Artificial Line; Autographic Teleg-
raphy.

CHAPTER XVI. The Telephone.—Bell Telephone; Microphone; Blake Transmitter; Ex-
changes; Switchboard; Long-Distance Transmitter.

CHAPTER XVII. The Construction of Telegraph and Telephone Lines and Instruments.—
Poles; Cross-Arms; Pins; Joints; Insulators; Insulation; Ground Plates; Underground Cables;
Conduits; Fuses; Multiple Switchboards.

CHAPTER XVIII. Testing Lines for Insulation and Conductivity and the Location of Leaks
and Breaks.—Line Troubles; Grounds; Crosses; Locating Trouble; Earth Currents; Line Con-
ductivity and Insulation; Testing.

CHAPTER XIX. Principles of Continuous Current Dynamos and Motors.—Electric Con-
ductor in Magnetic Field: Field Strength; Induced Electric Pressure; Direction of Current; Mov-
ing Conductors; Alternating Current; Dynamos; Magnetos; Commutator.

CHAPTER XX. Principles of Continuous Current Dynamos and ilotors, their Construction,
Care and Attendance.—Gramme Armature; Siemens Armature; Armature Current; Laminating
Cores; Foucault or Eddy Currents: Hysteresis; Fundamental Principles of Dynamos and Motors-
Points of Good Dynamo; Counter Electric Pressure; Types of Field Windings; Series, Shunt and
Compound Wound Machines; Multipolar Machines; Regulation; Care and Maintenance.

CHAPTER XXI. Arc Lighting and Arc Light riachinery.—The Arc; Arc Lamps; Principles
of Operation; Connections; Arc Dynamos; Current and Pressure Required; Making of Arc Carbons;
Regulators; Arc Light Switchboards.

CHAPTER XXII. Incandescent Lighting and Power Transmission, Two, Three and Five
Wire Systems of Distribution for Electric Lights and Motors.—Incandescent Lamp; Filaments;
Vaccuum; Material for and Making of Filaments; Advantages of Incandescent Lamps; Incandes-"
cent and Motor Circuits; Constant Pressure; Loss of Voltage; Circular Mils; Practical Examples;
Weight of Copper Required for Transmission of Power at Different Pressures; Three-Wire System;
Motor Starting Resistances. *

CHAPTER XXIII. Construction of Electric Light and Power Circuits, and Their Testing.—
Overhead Electric Light Wires; Weather-Proof Wire; Arc Circuit Wires; "Drawing In" and "Built
In" Underground System; Underground Electric Light Cables; Edison Tubing; Feeders; Mains;
Inside Wiring; Cleat Work; Moulding Work; Concealed Work; Dangers from Fires; Distribution
System,

CHAPTER XXIV. Testing Electric Light Circuits and the Distribution and Measurement
of Light.—Faults; Soldered Joints; Magneto Bell; Use of Voltmeter to Locate Grounds on Arc
Circuits; Ground Detector; General Testing; Photometer; Standard Candles; Illuminating Effect of
Lamps; Effect of Opal Globes.

CHAPTER XXV. Electro-Magnetic Induction.—Effect of Cutting Lines of Force by an Elec-
tric Conductor; Induced Currents: Induction Coils; Cores of Induction Coils; Transformers; Direc-
tion of Induced Current; Self Induction; Attraction and Repulsion of Parallel Wires Carrying
Currents.

CHAPTER XXVI. Alternating Currents.—Alternator; Electrolytic Effect of Pulsating Cur-
rent; Heating Effect of Alternating Current; Effective Value; Alternating Current; Measurements;
Frequency; Period- Apparent Resistance.

CHAPTER XXVII. Alternating Currents and Alternating Current riachinery (Concluded).—
Power Used in Alternating Circuits; Alternating Currents for Lighting; Making Traubformers;
Testing Transformers; Building Alternators; Number of Alternations; The Exciter; Running
Alternators in Parallel; Synchronous Motors, Two-Phase and Three-Phase Systems; Induction
Motors; Squirrel-Cage Armature; Mesh Counection; Star Connection.

CHAPTER XXVIII. miscellaneous Applications of Electric Motors.—Uses of Electric Mo-
tors; Motors in Machine Shops; Waste of Power in Factories: Advantages of Removing Shafts
and Belts; Estimating Electrical Power Required; Electric Elevators; Electric Launches;.

CHAPTER XXIX. Electric Railways.—Richmond Electric Railroad; Trolley Wire; Trolley;

Track; Use of Two Motors; Rail Bonds; Heaw Electric Locomotives.
CHAPTER XXX. flethods of Handling and Controlling Railway riotors and Generators.—

Output Records; Recording Voltmeters: Load of Electric Railway Plant; Application of Storage
Batteries to Smooth Road Curve; Methods of Controlling Street Car Motors; station Instruments;
Equalizer; , . „

CHAPTER XXXI. Model Electric Plants.—First Central Station; Changes in General Me-
chanical Construction of Dynamos; Instruments; Multiple Arcing Galvanometers; Use of Double
and Single Pole Switches; Operating Dynamos in Parallel; Feeder Connections in Continuous and
Alternating Stations; Throwing Dynamo Into Circuit; Cutting Dynamo Out.

CHAPTER XXXII. Underwriter's Rules, Etc.—Necessity of Rules; Special Points in Wiring;
Insulation of Sockets, Fuses, Fixtures; Annunciator Wire; Ofbce Wire; Leaky Wires.

CHAPTER XXXIII. Electric Welding, Forging, Etc.; Electricity Applied to the Kitchen.—
Electrical Methods Applied to Metal Working; Thomson Apparatus for Heating Metals: Welding
byThomsou Method: Bernardos Processof Working Metals: Bringing Piece of Metal to High
Temperature by Dipping in Pail of Water; Electric Current for Warming and Cooking; Electric -

Heating and Stoves Compared. w «*_««-
CHAPTER XXXIV. Electro-Therapeutics; Galvanic Current; Faradic Current; Static Elec-

tricity; Electric Osmosis; Electro-Cautery; Medical Electric Lights.

>RIG El $2.00. Sent postage prepaid to any address in the world on receipt of price. The Ideal Work
for Electricians, Central Station Men, Engineers, Dynamo Tenders, Linemen, Students, Etc.

Electrician Publishing Co.,
510 MARQUETTE BUILDING, CHICAGO.
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NEW DRY CELL!
^> Valuable fea-

tures—Excep-
tionally long life

—Stands "shelf-
wear" indefi-
nitely.

gHH GENOR&COLBURN,
92 Washington St.,

BUFFALO, N. Y.

MANSFIELD
1 rj£y*f**£TsV£-<a

3"> MANSFIELD.OHIO.

EENUINE.RAWHIDE

LACE LEATHER,

cevSHULTZ'S PATENT

PULLEY COVER.

fet ^DRESSING
- I AND
BELT CEMENT.

^Dynamo

BBAN0HE3: 164 Summer St., Boaton; 113 Liberty St., New Sort: 129 North 3d St., Philadelphia

is, mo., v.m. a.

'

^Sybt^Slai*

DM DELAWARE HARD FIBRE CO.,
^j^s^ WILMINGTON, DEL.

SEND FOB CATALOGUE ASIB SAMPLES.

Sheets, Rods, Tubes and Special Shapes.

VULCANIZED FIBRE GO.

ESTABLISHED IS73.
SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Bed, Black and Gray. Send for Catalogue and Prices.

wilm*ngton; del. The Standard Electrical Insulating Material of the World. i4deys°t
ff
n!wyork.

REWIRED WITH RAVEN WHITE CORE WIRE

OFFICE
The Ferris Wheel Co.

1131 The rookery.

Chicago, April 30, 1896.

NEW YORK INSULATED WIRE CO.,

320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to
use your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test
will no doubt be a most severe one.

Yours very truly
THE FERRIS WHEEL CO.

By L. V. Rice. Mar.

Used exclusively for all Incandescent Light-
ing at World's Columbian Exposition.

Used in some of the largest buildings in the United
States.

GRIMSHAW WHITE CORE

RAVEN WHITE CORE

COMPETITION LINE WIRE

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

Used by some of the largest Central Stations

and Fire and Police Departments in the U. S.

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortland! St., New York. "wwm.ja.ajSJSfg,. BOSTON:
134 Congress St.

SAN FRANCISCO.
115 New Montgomery S

Black Diamond File Works.
Est. 1863. Inc. 1895.

Twelve

Medals

Awarded at

International

Expositions.

Special Prize

Gold Medal

at Atlanta,

1895.

Onr goods are on sale in every leading Hardware Store
in the United States and Canada.

G. & H. BARNETT COMPANY,
PHILADELPHIA. PA.

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBINO.

For Electrical and Mechanical Purposes, Railway Dust Guards, Washers
and Packings. Patent Insulating Cleats.

MANUFACTURED BY

THE KARTAVERT MANUFACTURING CO,. Wilminston, Del.

1 IT

hhh H
F'ROT'EC-r YOUR

Telephone, Telegraph and Fire- Alarm Instruments,
Send for our elaborate 1897 Catalogue, mailed free to any address.

AMERICAN ELECTRIC FUSE M,ZZi;:iSZS;i«.
Electric Lighting and
Power Apparatus.

THE

Boston, Mass., No. 180 Summer St.
New York, N. Y., No. 44 Broad St. '

Philadelphia, Pa., No. 509 Arch St.
Atlanta, Ga., Equitable Bldg.
Chicago, III., Monadnock Bids.
St. Louis, Mo., Wainwright Bldg.
San Francisco, Cal., No. 15 First St.
Pittsburg, Pa., John E. Ridall, Carnegie Bldg.
Denver, Colo., Russell & Co.

ArcDyuainc 100 lights 2,000 candle powar.

BRUSH
ELECTRIC CO.,

Offlce and Works. Cor. Belden and Mason Sts., CLEVELAND, OHIO.



$3 per Annum Copvrip-tit, WOT, by
, ElectricInn Publl&alng Company, Chicago. EVERY SATURDAY. filSKLs, 1 cents.per Copy.
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.
wes

h
H

r.
S

hixson
E

.

nt
' Simplex Blectrical Company,

117 Monadnock Block. CHICAGO. 75-81 Cornhill, BOSTON, MASS.

MANUFACTURER Ol-

INSULATED ELECTRIC WIRE,
FLEXIBLE CORDS AND CABLES.

20© A\I> 808 NORTH THIRD STREET. PHILADELPHIA. PA.

®S®®<9®®®®®®®®®«^^

TRADE MARK.

•®&mmmt$mmfm®m®m®&&&§m*mfmm$f$®®$><

LUNDELL
FAN MOTORS.

New Styles Now Ready.

Interior Conduit & Insulation Co.,
General Offices and Works, 527 West 341n St.. New York, N. V

OFFICE AND FACTORY, SANDUSKY, 0.

Mayer & England, Betz Bldg., ?hila.. Pa.
Smith & Wallace, Hamilton St., Boston,Mass.
Ed. P.Sharp, 44 Niagara St., Buffalo, N. Y.
Arthur S. Partridge, Bank of Commerce

Bldg. r St. Louis, no.
J. M. Atkinson & Co., i43ortonadnock Bldg.,

Chicago, HI.
"

Reger & Atwater, 214 Pine St., San Fran-
cisco, Cal.

CentrafElectricCo., 17* Adams St., Chicntfo.
Harry n. Shaw 126 Liberty St., New York.

Fades Universal

Lamp Holder.

Enables the light to be shifted instantly to any desired
position with no attention to fastenings, Plain or orna-
mental. Adapted to all requirements. Write for new
catalogue.

FARIES MFG. CO.,
DECATUR, ILL.

WESTUN Electrical In^mment Co.,
——*^r 114-120 William St., NEWARK, N. J., U. S. A.

We desire to call attention to a line of

cheap but excellent Switchboard Instru-

ments for Direct GuTrentCircuits, which
we designate as

"Round Pattern,'* Style F.

These Instruments are particularly

•suitable for Isolated Plants and Feeder

Circuits in Railway and Power Plants.

Voltmeters In ranges from 3 to 750 volts.

Ammeters in ranges from 1 to 3,5' Oamp.
All Weston Instruments are unsurpassed

in excellence of workmanship, in accu-

racy and economy of operation.

The NORTHERN ELECTRICAL MFG. GO.,
Madison, V/IS.,

Manufacturers of MOTORS AND DYNAMOS.
Our machines will operate SUSPENDED from CEILINQ OVERHEAD or BOLTED DIRECT to

SIDE WALL as readily as when occupying: floor space in the ordinary manner.. All bearings

self-oiling. See our new patented device for CONNECTING nOTORS DIRECT TO LINE SHAFT
SAVING BELTS, PULLEYS AND FLOOR SPACE

Standard Underground Gable Co.
THE ROOKERY, W'ESTINOHOTJSE.BUILTJINQ. TIMKS BUILDING;

(UK Alio. PITTSRHRG. NEW YORK.

Electric Cables, Conduits, Wires and Accessories.
Also HiKli-<wrade Rubber Covered Wires and Cables.

CHICAGO 1893. PHILADELPHIA 1876.

HIGH
PARIS 1867

LT$LWIRES and CABLES.
AERIAL, UNDERGROUND,

SUBMARINE.
It/) I<l5l«tTK> TAPB.

'ijj'yt R. BRIXEY, Mfr. J. E. HAM, Agt.

^i 'Cf'" \ y^J 2°3 Broadway, New York.

^cVViy S. F. B. MORSE, Western Agent.

CALIFORNIA ELEC. WORKS. M. DUPEROW, NEW ORLEANS ELEC. CO.,

SAN FRANCISCO, CAL. WASHINGTON. D. C. NEW ORLEANS, LA.

DIMMERS.

THEATER lron Clad Rheostal Co
" "

WESTFIELD, N. J., V. S. A.1HEOSTATS
FOR ALL PURPOSES.

Queen & Co.,
1012 Chestnut St., PHILADELPHIA.

Acme Testing Sets, Queen-Wirt
Switchboard Instruments, X»Ray

Focus Tubes, Induction Coils.

PLATINUM
For all Purposes.

Sorap and Native Platinum Parohaeed.
BAKER & CO., 408-414 New Jersey

Railroad. Ave., Newark, N. J.

Incandescent Lamp Supporters. [%

Mention tlie Wester* Electrict w- TW~itIoe

Instant placement and fixture of lamp m any
desired position, with no attention to fastenings.

Adapted to every requirement from library to

workshop. SendforeatalogueC.

THE 0. C. WHITE CO., WORCESTER. MASS.

MAKERS IN THE
v. s. a.

the Fuel Economizer C<\,
MJIN OFFICE AND WORKS: WATTEAWAN. N. V.

BEAXCH OKFrOKs: 74 fnrtlandt St.. New Fo
ehanse Bids.. •; stou. il iss ::. i \h

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plants.
Estimates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATIVES:
rnXIAN SCHOLL J; CO..
THE KEYXOLDS-LABO E

5CRANIOK SCTPPI.Y il
rHOS.K CAREYS BBO
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VITREOUS AND STRONG.
Great Reduction in Prices of Wiring Tubes, Insula-

tors, Cleats, Etc.
EAYDIG EQUIPPED OITH FACTOBT WITH XEW

,
AWD IMPROVED MACHIXERTT. "

(8KB? TheAkron lnsulator& Marble Co., Akron, 0., U.S. A.

THE K. A. K.
Simple in Construction,

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM.
Practical in Operation.

SEND FOR FULL PARTICULARS.

KROTZ, ALLEN & KELLY. «S™»
J

OHIO.

THE ONLY GENUINE EDISON
X-RAY
APPARATUS

and FOCUS TUBES
ARE* MANUFACTURED BY

THE EDISON MANUFACTURING COMPANY.
Special Focus Tubes for Battery X-Kay Sets.
Special Focus Tubes for Direct Current X-Ray Sets.
Special Focus Tubes for Static Machine Work.
3, i, 6, 8, 10 and 12-inch X-Kay Sets for Battery and 120-Volt

Direct Current.

WRITE FOR NEW CATALOGUE.

ALL OUR FOCUS TUBES ARE MANUFACTURED AT THE

EDISON LABORATORY.
EDISON MANUFACTURING CO..

I I O EAST 23d STREET, NEW YORK.

SEARCHLIGHTS
FOB—

RIVER, LAKE AND MARINE

STEAMERS,
From 2,000 to 1 0,000 :C. P.

LATEST AND MOST APPROVED
CONSTRUCTION.

Improved Pilot House
Steering Gear.

Send for Catalogue "A."

CARLISLE & FINCH,

832 WEST 6TH STREET,

CINCINNATI, OHIO.

Alcatraz Electrical Compound,
Manufactured by

THE CALIFORNIA ASPHALT CO., ".SS^
ABSOLUTELY UNEQUALED FOR

EI-ECTRICAL AND WIRE INSULATION, Insulating Connections, Dynamos and Motor Bases, Battery and Accumulator
Shelving, Circuit and Switch-Boards.

WATER-PROOFING Cut-Out Boxes, coating wires when subjected to acid or alkaline fumes, and when laid under
cement, etc.

PAINTING Poles, Brackets, Cross-Arms, Benches, Floors, etc.
COATINC CABLES, Lead-Covered Pipes, and all underground work.
T

,
ALCATRAZ ELECTRICAL COMPOUND is manufactured of the celebrated brand of Alcatraz Asphalt, and possesses many well-known points of superiority.

it nas been tried under severe and exacting conditions, and has given perfect satisfaction. It will not Scale, Crack or Burin. Presents a Smooth Surface.Aaneres I enaciously
.

Not affected by Thermal or Climatic Conditions. Resists the action of the Elements, Acids, Alkalies, Sewer Gases, and possesses
great strength and elasticity. Being the producers of the raw product, we are enabled to save the middleman's proBt, and offer consumers a superior article at a
very low price.

SAMPLE UPON APPLICATION. C.P.WILLIAMS, Sole Agent
3941 Cortlandt St., New York City.

WHEN BUYING DYNAMOS AND MOTORS
WE ASSUME YOU WANT THE BEST.

KEYSTONE EC

CHICAGO OFFICE,

MARQUETTE BUILDINC.

VIAIIM OFFICE AIND WORKS:
1221 WEST TWELFTH STREET, ERIE, PA.

AGENCIES IN OTHER CITIES.
BOSTON OFFICE,

41 FEDERAL STREET.
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"Coming Events

Cast their

Shadows Before."

The new "Pioneer" Endosea

Arc Lamp, Style "B is an event

in. the electrical world. Its coming

cast a shadow on cheap com-

petition. It is rich and elegant

in exterior, and carefully con-

structed and tested

.

It presents the acme or en-

closed arc lighting.

The ELECTRIC ARC LIGHT CO.
LOUIS B. MARKS, M.M.E. 687 & 689 Broadway,

CHIEF ELECTRICIAN^/ NEW YORK. ISO EOTTEB

WRITE FOR INFORMATION.

fefef DYNAMOS,
15 to 1,000 Lights.MOTORS,

i to 50 H. P. ANY VOLTAGE.

'Patented Adjustable Dynamos and
Motors for Floor, Wall or Ceiling.

The Ahlm-Edwards Electric Co.,

MFDINA, OHIO.

CLYMER& HEILMAN WOOD BOX BELL.

Manufacturing

Electricians
First-class workman-

ship, all sizes and volt-
ages, special price.

j'.li, p., no volt, Re-
versible, #i>.50. READINC, PA.

Well finished,
«38 per 100. Send
for sample dozen.
S.3.40. express
prepaid for cash
with order.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Ahlm-Edwards Elec. Co .. ill

Akron Ins. A Marble Co. . . ii

American Battery Co iv

American Elec. Fuse Co .. xli

American El. Heat. Corp. . xi

American El. MeterCo—
Amer. El. Telephone Co. xvii

American Elec. Works .... xiii

American Engine Co xviii

Armorite Int. Con. Co.. . . xxii

Arnold.B.J .*

Arnold El. Pr. Station Co, xvii

Auto. Cir. Breaker Co.... xviii

Bain, Foree xvii

Baker & Co i

Ball Engine Co
BarnettCo., G. A S xxii

Bates, D. L. & Bro ix

Besly A Co., Chas. H xxii

Bogart, A. L
Brady, T. H xvii

Brill Co., J. G six

Brixey, W. R ' i

Brown, D.; Cedar Co xiv

Brush Electric Co xxii

Bryan A Humphrey xv Li

Bryant Electric Co

Buckeye Electric Co
Bullock Elec. Mfg. Co ,,. x

Butler Hard Rubber Co ... . xv

California Asphalt Co ii

Camp Co., H. B - xii

Card Electric Co , i

Carlisle A Finch ii

C.B.&Q. R. R xiv

Chicago Edison Co Iv

Chicago El. A Stereo. Co . . xiv

Chicago Fuse Wire A Mfg.
Co xiv

Chic. Genl. Fixture Co...

C, M. ASt. P. R. R
Clark Tel. A Const. Co.... xvii

Clonbrock Steam B. Co. . xix

Clymer A Heilman iii

ColburnElectricMfg. Co. .

Commercial El. Sup. Co.. ix

Cutter El. A Mfg. Co xii

Dallett & Co. , Thos. H . . . . xi

Davis, L.'W ix

Dayton GlobelronWks. Co. xviii

Delaware Hard Fibre Co.

Detroit Elec. Heat'g Co.. xi

DeVeau ACo xvii

DiehlMfg. Co vii

Directory, Principal Elec.

and Mech. Engineers.. . xvii

Dixon Crucible Co. , Jos ... xv

Eastern Elec. Cable Co....

Eddy Elec. Mfg. Co xi

Edison Dec. A M. Lp. Dept.

Edison Mfg. Co ii

Electrical Exchange, The. xiv

Elec. Sup. A Tel. Co xvii

Electric Appliance Co xii

Electric Arc Light Co iii

Electric Storage Batt. Co. v

Electrician Pub. Co....xx, xxi

Empire China Works xiii

Faries Mfg. Co i

For Sale Advertisemts xiv

Fort Wayne EL Corp xix

Fuel Economizer Co i

Garlock Packing Co
Garvin Machine Co., The .

General Electric Co xi

Genor A Colburn xxii

GilmoreEl. & Mfg. Co....

Globe Elec. Heating Co... xii

Guild A Lord —
Hart.C.S.... xiv

Hart AHegemanMfg. Co. xviii

Hemingray Glass Co xiii

Hill, W. S. Electric Co ... . xvii

, Hodge, Walsh A Loring... xiv

Holmes Fibre-Graph. Co. iv

Huebel A Manger xiii

Hunter Fan A Motor Co.. ix

Imperial Porcelain Works
Interior Conduit AIns. Co. 1

Internat'l Cor. Schools.. xv
International Elec. Co xiv
tron-Clad Rheostat Co. ,

.

i

Jewell Belting Co xiii

Johns Mfg. Co., H. W iv
j

Kartavert Mfg. Co
Keystone Electric Co ii

Keystone Elec. Inst. Co.. xii

Knott, L. E., App. Co vi

Krotz, Allen A Kelly ii

Kusel, D.A.Tel.Mg.Co. xiv, xv

Leclanche Battery Co xv
Leffel A Co.. James xviii

Leonard, Ward, Elec. Co..

Lever C. H. Mfg. Co xiv

Lindsley Bros xiv

Locke, Fred. M xii

Lombard Water Wh. G. Co. xiii

Main Belting Co
Manhattan Gen'l Cons. Co.

Mansfield Tern. Cop. Co.. xxii

Mayo, V. J xiv

McDermid Mfg. Co., The. xii

McKeague, J. B
McLennan A Co., K......

McRae, A. L xvii

Metropolitan Elec. Co xv
Mica Insulator Co
Midland Electric Co
Minpls. EL A Cons. Co. . xvii

Moore, Alfred F i

Munsell&Co., Eugene... xii

National India RubberCo.
National Ore A Red. Co . . xix

National Tube Works Co. xiii

New York Ins. Wire Co.. .xxii

Northern Elec. Mfg. Co ... . i

Ohio Electric Works xiii

OkoniteCo., The i

Orne Elec. Const. Co xvii

Otto Gas Engine Wks.... xix

Pacific Electric Co xiv, xvii

Partrlck A Carter Co:.... iv

Partridge Carbon Co i

Patitz, A. M xvii

Peerless Rubber Mfg.Co.. . xii

Pelton Water Wheel Co.. xviii

Perkins ELSwitch Mfg.Co.
Perrizo A Sons xiv

Perry, F. E xiv
Peru Elec. Mfg. Co ix

Philadelphia Eng. Works .

Phillips Ins'd. Wire Co.. xiii

Phosphor-BronzeS.Co.Ld. xix
Pratt, Chas. A xvii

Puritan Electric Co

Queen A Co 1

Racine Hardware Co xviii

Reisinger, Hugo ix

Reynolds, S. K xii

Robertson A Sons, Jas. L..

Rockwood Mfg. Co., The . xii

Samson Cordage Wks xii

Sawyer-Man Electric Co ..

Schmelz, R. W xiv

Shultz Belting Co xxii

Siemens A Halske E. Co.. —

—

Simplex Electrical Co., The, 1

Sioux City Brass Works.. .

Smith Co., S. Morgan xviii

Standard Paint Co
Standard Tel. A EL Co... xvii

Standard Therm. A EL Co. xi
Standard Underg. Cable Co. i

Stanley Electric Mfg. Co.. x
Stilwell-Bieree A Smith-
Vaile Co '. xiv, xv

Storey Motor A Tool Co. iv

Swarts Metal Refin'g Co.. xiv

Tagatz, H. A xiv
Triumph Electric Co

Van Duzen Gas A Gasoline
Engine Co xviii

Viaduct Mfg. Co xvii

Vulcanized Fibre Co xxii

Want Advertisements ... xiv
Washburn A Moen Mfg. Co.xiii

Webster Chemical Co xiv
Webster, Warren A Co xix
Western Electric Co. viii

Western Tel. Cons. Co xvi

WestinghouseEl.AMf.Co.. xiii

Weston Electrical Inst. Co. i

Weston Engine Co i

Whitcomb Co., Geo. D xiv
White Co., TheO. C i

Whitman A Couch xvii

Whitney Elec. Inst. Co xii

Williams, C. P.... ii

Wirt, Chas

Classified Index of Advertisements See ^eee \fl.
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HARDTMUTH GORED CARBONS for Direct and Alternating Current

AFRO L-AIVi HABIRSHAW AND G. E. CO.'S

WIRES AND CABLES.

AMERICAN CARBON CO.'S Plain and Coated

GENERAL WESTERN AGENTS

HABIRSHAW AND Q. E. CO.'S

WIRES AND CABLES

CARBONS FOR SERIES ARC LIGHTING.

Chicago Edison Co.,
DEALERS IN ELECTRIC LIGHTING SUPPLIES,

139 Adams Street, CHICAGO.

No Sparking Under Varying Load,

No Wear on the Commutator.

90<? PURE GRAPHITE.

Holmes Fibre=Graphite Mfg. Co.,

Station Z, Philadelphia.
WRITE FOR PRICE LIST.

VULCABESTON CONTROLLER PARTS.

\ 1
111

- ~ * -:'-'- ^

( \ HUgjj)

S13s S5058

All Controllers are Insulated with Vulcabeston.

<«. E. 800 and Westiiiglioiise Commutator Ring's,

Brush Holder Bushing's and Field Spools.

SEXI> FOR PRICE LIST.

Moulded Mica Trolley Insulating Materials, Frogs, Crossings,

Tree Insulators, Weatherproof Sockets, etc.

/Q* h. w. johns :m:e*o. CO.,
U: 800

GeD. Elec. Co. NEW YORK

340-343 Randolph St., Chicago, III.

PHILADELPHIA. BOSTON.

THE .

Storey
Motors.

Iron-clad. Completely Closed
In. Dust and Moisture ^
Proof. No External Mag-
netism. : ick

Specially Adapted for Direct fl
Connection to Machinery. ^^j

Special Direct Current Motors for All Classes of Work.

THE STOREY MOTOR & TOOL CO.,

*«»? 212-226 Carter St., Philadelphia, Pa.

CHICAGO OFFICE: Metropolitan Elec. Co., 186-188 Fifth Ave.
STEW YORK OFFICE: 13G liberty Street.

It It AXC II FACTORY: Hamilton, Canada.

PARTRICK^K ;

CARTER CO. mwwm<
*S*Z£El ' ANNUNCIATORS
ELECTRIC BLR0LMJafIBEAl4RMS
SUPPLIES SIGNAL GONGS-BELLS etc.

DO YOU RECOGNIZE THE PLATE?
The "American" Cells are absolutely
non-infringing. Protection fu 1 1 y
guaranteed to purchasers.

Do
you
remember
the

claims

made
for

it?

Standard Heat Controller Co.
Jtluululurm ol

Improved and Superior

Apparatus (or Automatic Control ot Temperature::

riwuwuy
211 Fir=1 NilionJ Bant BU ildinE

Chicago: ??*>. 24, 1897.

AnerUan Flattery Co.,

IP, Quincy SU,

City.

Centlemeii:-

In reply to yours of the ZP.nd inst. would say: Out of fifty

cells bought of the "Electric Storage Battery Co." only four gave re-

sults cl.-i inert for then. They were never discharged above the normal

rate and always had the best of attention. After three months of ser

vice, the positive plates gave out entirely and had to be thrown in

the scrap pile.

We take pleasure in stating that after fifteen months servico,

the "American" cells purchased of -you have given entire satisfaction

and have not cost one cent for repairs.

Yours .'«.

Standard Meat Controller Co.,

The original, from which cut was made, is a plate, taken from a "Chloride" cell used by "Stand-
ard Heat C'nntroNiM' Co." less than three months.

ATIEXTIOX' is called to appearance of the plugs of "active material'' still in the plate.
What can you expect after a year's service?

N^^TP T The American Battery Co. will furnish free of charge all renewals required for -

^J I Em any "American" cells sold by us, since November, 1S95, where such are neces-
sary through deterioration of plates in service. This otter to hold good until .May l, 1S97.

AMERICAN BATTERY CO., 42 W. Quincy St., Chicago, III.
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TRADE MARK :

" eijlorOir accumulator *'

REGISTERED SEPTEMBER 1!, 13fl*.

a

The largest Independent Storage Battery Station in America is that just

put into operation by The New York Edison Illuminating Co . in the Bowl-

ing Green Building. The station contains no generators whatever and is

fed entirely by feeders a mile long. The battery consists of

CHLORIDE

ACCUMULATORS."
REGISTERED SEPTEMBER 11, 1894.

Chloride Accumulators, 8,000 ampere hours at ISO volts, in the Bowling Green. New
York. Storage Battery Station.

The Electric Storage Battery Company,
DREXEL BUILDING, PHILADELPHIA, PA.

BRANCH OFFICES: <»<> Broadway, Xew York; 1543 Marquette Building-, Chicago. 111.; 215 X.

Calvert St., Baltimore, Md.; 222 Market St., San Francisco, CaL: 92 State St., Boston, Mass.
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"I consider the apparatus the best yet
designed for practical application, and it

will undoubtedly prove an invaluable aid

to surgery."
Dr. C. B. HERRICK,

Surgeon of the Fitchburg, and Del. & Hud-
son R. R. Co.

PERFECTED BY

L E. Knott Apparatus Co.,

14 ASHBURTON PLACE,

BOSTON, MASS.

Operated by
Hand Power,
Electric Motor,
Water Motor,

Direct or
Alternate
Current.

Speed 2.500 Revolutions per Minute.
Continuous Discharge.
Perfect Adjustment.

Crooks Tubes. High Frequency Coils. Fluoroscopes.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Accumulators.
American Battery Go.
Electric Storage Battery Co.

Annunciators.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Electric Appliance Co.
Partrick A Carter Co.

Arc Lamps.
Bullock Elec- Mfg. Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Diehl Mfg Co.
Electric Arc Light Co.
Ft. Wayne Elec. Corporation.
Keystone Electric Co.
Manhattan Gen'l Cons. Co.
Perkins Elec. Switch Mfg. Co.
Puritan Electric Co.
Standard Therm. A Elec. Co.

Westinghouse El. & Mfg. Co.

Arc Light Cord.
Samson Cordage Wks.

Assavers.
Nat'l. Ore A Reduction Co.

Batteries and Jars.
American Battery Co.
Butler Hard Rubber Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Edison Mfg. Co.
Electric Appliance Co.
Electric Storage Battery Co.
Genor A Colburn.
Leclanche Battery Co., The.
Metropolitan Electric Co.
Midland Electric Co.
Ohio Electric Works.
Peru Elec. Mfg. Co.
Western Electric Co.

Bells.
Commercial El Supply Co.
Electric Appliance Co.
Huebel A Manger.
Ohio Electric Works.
Partrick A Carter Co.
Western Electric Co.

Belting.
Jewell Belting Co.
Main Belting Co.
Shultz Belting Co.

Boilers.
Clonbrock Steam Boiler Co.
Racine Hardware Co.
Weston Engine Co.

Books, Electrical.
Electrician Publishing Co.

Bronze.
Besly & Co., Chas. H.
Phosphor BronzeSm. Co. ,Ltd.

Brushes.
Commercial El. Supply Co.
Holmes Fibre-Graphite Co.
McKeague, J. B.
Partridge Carbon Co.
Wirt. Chas.

Burglar Alarms.
Commercial El. Supply Co.
Electric Appliance Co.
Huebel & Manger.
Partrick & Carter Co.
Western Electric Co.

Cables (See Insulated Wires.)
Cables, Electric (See Insu-
lated Wires), Copper,
Sheet and Bar.
American Elec. Works.
Brixey. W. R.
Commercial El. Supply Co.
Eastern Electric Cable Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.
Western Electric Co.

Carbons, Points& Plates.
Chicago Edison Co.
Chicago General Fixture Co.
Commercial El. Supply Co.
Electric Appliance Co.
General Electric Co.
Partridge Carbon Co.
Reisinger, Hugo.
Standard Paint Co.
Western Electric Co.

Cars.
Brill Co.. J. G. -

Coloring for Inc. Lamps.
Webster Chemical Co.

Compound.
California Asphalt Co.
Commercial El. Supply Co.
Electric Appliance Co.

Johns Mfg. Co., H. W
McLennan & Co., K.
Okonite Co.
Standard Paint Co.

Conduits.
Akron Ins. & Marble Co.
Armorite Interior Cond. Co.
Camp Co . H. B.
Commercial El. Supply Co.
Electric Appliance Co.
Interior Conduit A Ins. Co.

Construction & Repairs.
Bullock Elec. Mfg. Uo.
Chicago Edison Co.
Davis, L. W.
Electrical Exchange, The.
Ft. Wayne Elec. Corporation.
Hodge, Walsh A Loring.
Keystone Electric Co.

Contractors and Electric
Light Plants.
Ahlm-Edwards El. Co.
Arnold, B. J.

Arnold El. Pr. Station Co.
Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
Bullock Elec. Mfg. Co.
Card Electric Co.
Clymer A Heilman.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hodge, Walsh A Loring.
Keystone Electric Co.
Northern Electl. Mfg. Co.
Patitz, A. M.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westinghouse Elec & Mfg Co.
Western Electric Co.

Copper.
Besly & Co., Chas. H.
Mansfield Temp. Copper Co.
McDermid Mfg. CD.

Copper Wires.
American Electrical Works.
Besly & Co., Chas H.
Brixey, W. R.
Chicago Edison Co. ; & *

Commercial El. Supply Co.
Electric Appliance Co.
General Electric Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn A Moen Mfg. Co.
Western Electrio Co.

Cordage.
Samson Cordage Wks.

Crookes' Tubes.
Commercial El. Supply Co.
Edison Dec. & M. L. Dept.
Edison Mfg. Co.
Knott, L. E. Apparatus Co.
Perkins Elec. Switch Mfg.Co.

Cross-Arms, Pins and
Brackets.
Brady, T. H.
Commercial El. Supply Co.
Electric Appliance Co.

Cut-Outs and Switches.
Automatic Cir. Breaker Co.
Bryant Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer A Heilman.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Eddy Elec. Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Elec. Co.
Gilmore El. & Mfg. Co.
Hart & Hegeman Mfg. Co.
Hill. W. S. Elec. Co.
Imperial Porcelain Works.
Pacifio Electric Co.
Peru Elec. Mfg. Co.
Perkins Elec. Switch Mfg. Co.
Reynolds, S- K.
Westinghouse El. & Mfg. Co.

Dynamos.
Ahlm-Edwards El. Co.
American Engine Co.
Brush Electric Co.
Bullock Elec. Mfg. Co.
Card Electric Co.
Clymer A Heilman.
Colburn El. Mfg. Co.
Commercial El. Supply Co.

Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Keystone Electric Co.
Northern Electl. Mfg. Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westinghouse El. & Mfg. Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
American El. Heating Corp.
Detroit Elec. Heating Co.
Globe Elec. Heating Co.
Johns. H. W., Mfg. Co.

Electric Meters.
American El. Meter Co.

Electric Railways.
Brush Electric Co.
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg. Co.

Electrical and Mechani-
cal Engineers.
Arnold, B. J.

Bain, Foree.
Bryan & Humphrey.
Eddy Elec. Mfg. Co.
McRae, A. L.
Patitz, A. M.
Pratt. Chas. A.

Electrical Instruments.
Automatic Cir. Breaker Co.
Bryant Electric Co.
Chicago Edison Co.
Clymer A Heilman.
Commercial El. Supply Co.
Cutter El. &Mfg. Co.
Electric Appliance Co.
Gilmore El. & Mfg Co.
Keystone El. Instrument Co
McKeague, J. B.
Queen A Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical specialties.
American Elec. Fuse Co.
American El. Heating Corp.
Automatic Cir. Breaker Co.
Bryant Electric Co.
Carlisle A Finch.
Clymer & Heilman.
Commercial El. Supply Co.
Faries Mfg. Co.
Genor & Colburn.
Imperial Porcelain Works.
Lever, C- H. Mfg. Co.
Metropolitan Electric Co.
Pacific Electric Co.
Partrick A Carter Co.
Peru Elec. Mfg. Co.
White Co,. The O. C

Electrical Woodwork.
Lever, C. H. Mfg. Co.

Electro- Plating Mach'y.
Besly & Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.
Jenney Elec. Motor Co.

Electrotypers.
Chic. Electro & Stereo. Co.

Engines, Gas
Otto Gas Engine Wks.
Van Duzen Gas & Gso. En.Co.

Engines, Steam.
American Engine Co.
Ball Engine Co.
Philadelphia Eng. Works.
Racine Hardware Co.
Weston Engine Co.

Fan Outfits.
Bates A Bro.. D. L.
Commercial El. Supply Co.
Diehl Mfg. Co.
Hunter Fan & Motor Co.
Interior Conduit & Ins. Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.

Fibre.
Butler Hard Rubber Co.
Delaware Hard Fibre Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
BarnettCo.,G. AH.

Fire Alarms.
Western Electric Co.

Fixtures, El. & Comb'n,
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.

Fuse Wire.
Brixey, W. R.
Chicago Fuse Wire A Mfg.Co.
Commercial El. Supply Co.
Electric Appliance Co.

General Electric Co.
Gaskets.
Jonns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Gas Lighting, Electric.
Bogart, A. L.

Gears.
Besly A Co., Chas. H.

General Elec. Supplies
Besly A Co., Chas. H.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman.
Commercial El. Supply Co.
Cutter El. A Mfg. Co.
Elec. Sup. & Telep Co.
Electric Appliance Co.
General Electric Co.
Genor & Colburn.
Gilmore El. A Mfg. Co.
Hill, W. S Elec. Co.
Hodge. Walsh A Loring.
Huebel A Manger,
Interior Conduit & Ins. Co.
International Elec. Co.
Johns, H. \V„ Mfg. Co.
Metropolitan Electric Co
Midland Electric Co.
Minneapolis El. A Cons. Co.
Ohio Electric Works.
Pacific Electric Co.
Partrick & Carter Co.
Peru Elec. Mfg. Co.
Sioux City Brass Works.
Westinghouse El. A Mfg. Co.

Globes and Electrical
Glassware.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Hemingray Glass Co.

Gov*nors. Water Wheel.
LombardWaterWheel Gv.Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hard Rubber Goods.
Butler Hard Rubber Co.

Induction Coils.
International Elec Co.
Queen A Co.

Insulators and Insulat-
ing Materials.
Akron Ins. & Marble Co.
Brixey, W. R.
Bryant Electric Co.
California Asphalt Co.
Chicago Edison Co.
Commercial El. Supply Co.
Delaware Hard Fibre Co.
Electric Appliance Co.
Empire China Works.
Gilmore El. A Mfg. Co.
Hart A Hegeman Mfg. Co.
Hemingray Glass Co.
Hodge, Walsh & Loring.
Interior Conduit A Ins. Co.
Johns Mfg. Co., H. W.
Kartavert Mfg. Co.
Locke. Fred. M.-
McKeague, J. B.
Mica Insulator Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co.. The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated Wires and
Cables—Magnet Wires.
American Electrical Works.
Brixey, W. R.
Chicago Edison Co.
Commercial El. Supply Co.

3 (Eastern Electric Cable Co.
Electric Appliance Co.
General Electric Co.
Moore, Alfred F.
National India Rubber Co.
NewYork Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.

Lamps, Alternating.
Puritan Electric Co.

Lamp Shades.
Pacific Electric Co.

Lamps, Incandescent.
1 Buckeye Electric Co.

Chicago Edison Co.
Commercial El. Supply Co.
Edison Dec. A M. Lamp Dept.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co..
Metropolitan Electric Co.
Ohio Electric Works.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Westinghouse EL A Mfg. Co.

Lightning Arresters.
Electric Appliance Co.
General Electric Co.
Westinghouse El. A Mfg. Co.

Magnet Wire.
(See Insulated Wires.)

Mechanical Machinery.
Besly A Co., Chas. H.
Garvin Machine Co., The.
Robertson A Sons. J. L.
Stilwell-Bierce Smith-Vaile.

Mica.
Commercial El. Supply Co.
Johns Mfg. Co., H. W.
Munsell & Co., Eugene.

Mining Apparatus. Elec.
Bullock Elec. M fg. Co.
General Electric Co.
Keystone Electric Co.
Westinghouse El. A Mfg. Co.

Motors.
Ahlm-Edwards Elec. Co.
American Engine Co.
Bates & Bro.. D. L.
Brush Electric Co.
Bullock Elec. Mfg. Co.
Card Electric Co.
Colburn El. Mfg. Co.
Commercial El. Supply Co.
Dallett A Co, Thos. H.
Diehl Mig. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Interior Conduit & Ins. Co.
Keysti ne Electric Co.
Metropolitan Electric Co.
Northern Electl. Mfg. Co.
Ohio Electric Works.
Sioux City Brass Works.
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Triumph Electric Co.
Westinghouse El. A Mfg. Co.

Oil Filters.
Metropolitan Electric Co.

Packing.
Besly A Co. Chas.-BT.v-
Garlock Packing Co.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
California Asphalt Co.
Commercial El. Supply Co.
Johns, H. W. Mfg. Co.
Standard Paint Co.

Phosphor Bronze.
Phosphor Bronze Sm.Co.Ltd.

Platinum.
Baker A Co.

Poles.
Brown, DeWltt, Cedar Co.
Hart, C. S.
Lindsley Bros.
Perrizo A Sons.
Tagatz, H. A.

Porcelain.
Akron Ins. A Marble Co.
Bryant Electric Co.
Commercial El. Supply Co.
Empire China Works.
General Electric Co.
Imperial Porcelain Works.
McKeague, J. B.
Peru Elec. Mfg. Co.

Publishers, Electrical.
Electrician Publishing Co.

Pulleys.
Rockwood Mfg. Co., The.

Push Buttons.
Commercial El. Supply Co.
Electric Appliance Oo.
Partrick & Carter Co.

Reels, Wire.
Minneapolis El. & Cons Co.

Refiners.
Swarts Metal Refining Co.

Re-Winding.
Chicago Edison Co.
Electrical Exchange', The.
Hodge, Walsh A Loring.

Rheostats.
General Electric Co.
Iron Clad Rheostat Co.

Leonard, Ward, Elec. Co.
Westinghouse El. A Mfg. Co.

Search Lights.
Carlisle A Finch.

Second-Hand Machin'y.
Electrical Exchange. Tne.

Speaking Tubes.
Electric Appliance Co.
Partrick A Carter Co.

Speed Indicators.
Besly A Co., Chas. H.
Keystone El. Instrument Co
Queen & Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Steam Ganges.
Robertson & Sons, J. L.

Steam Heating.
Webster A Co., Warren.

Steel Pipe.
National Tube Works Co.

Storage Batteries.
American Battery Co.
Electric Storage Battery Co.

Supporters, Inc.Lamp.
Faries Mfg.Co.
White Co.. The O. C.

Tapes, Insulating.
American Electrical Works.
Brixey, W. R.
Commercial El. Supply Co.
Electric Appliance Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Insulated Wire Co.
Okonite Co.. The.
Simplex Electrical Co.
Standard Paint Co.
Washburn A Moen Mfg. Co.

Telegraph Apparatus.
Electric Appliance Co.
Western Electric Co.

Telephones. Telephone
Material and Switch-
boards.
American El. Telephone Co.
Clark Tel. A Const. Co.
Commercial El. Supply Co.
DeVeau & Co.
Elec. Sup. & Telep Co.
International Elec. Co.
Kusel, D. A. Tel. Mfg Co.
Metropolitan Electric Co.
Orne Elec. Cons- Co.
Standard Tel. A El. Co.
Viaduct Mfg. Co.
Western Electric Co.
Western Tel. Cons. Co.

Transformers.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.

Ft. Wayne Elec. Corporatio"
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
Brill Co , J. G.
General Electric Co.
Westinghouse El. A Mfg. Co.

Turbine Wheels.
Dayton Globe Iron Works Co.
Leffel & Co., Jas.
Pelton Water Wheel Co.

Smith Co.. S. Morgan.
Stilwell-Bierce Smith-Vaile.

Universities.
Int. Corr. Schools.

Water Wneels.
Dayton Globe Iron Works Co
Leffel A Co., Jas.
Pelton Water Wheel Co.
Smith Co.. S. Morgan.
Stilwell-Bierce Smith-Vaile.

Wire, Bare.
Besly & Co., Chas. H.
Brixey, W. R.
Commercial El. Supply Co.

Electric Appliance Co.

National India Rubber Co.

Okonite Co., The.
Phillips Insulated Wire Co.

Standard Underground C Co
Washburn A Moen Mfg. Co.

Wire Joints.
American Elec. Fuse Co.

X Ray Outfits.
Commercial El. Supply Co.

Edison Dec. A M. Lamp Dept.
Edison Mfg. Co.
Knott, L. E. Apparatus Co.

Queen & Co.
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DIEHL ELECTRIC FANS
Wound for All Currents, Except Alterneting.

New Designs tor this Season,

Ceiling Rans,
Column Fans,

Propeller Fans

DIEHL
STANDARD
SLOW SPEED

Motors
Ave especially adapted for direct
connection to exhaust fans of
various makes, Motor and fan
blades are fitted to the same shaft,

using but one set of bearings and
requiring minimum power for

driving.

FURNISHED WITH THREE-
SPEED REGULATOR.

HIGHEST EFFICIENCY, GREATEST DURABILITY.

Regularly Finished in:

Polished Brass,
Nickel,
Japan.

Specially Finished in:

White Enamel and Brass,
Oxidized Copper or Silver,
Antique Copper,
Old Brass,
Rich Gilt,

Light Bronze.

Our finest designs are orna-
mented with solid cast brass.

OUR '97 FAN CATALOGUES
ARE NOW READY.

Any of our fans furnished with four blades if so
ordered. ^__=____

SHOW ROOMS:
New York, 56 I -563 Broadway.
Boston, 128-132 Essex St.

Chicago, 192-194 Van Buren St.

DIEHL MANUFACTURING
ELIZABETHPORT, N. J.

CO.
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•TRADE MARK-

THE ELEGTRA
HIGHEST GRADE NUERNBERG CARBONS.

1)

•TRADE MARK'

FOR DIRECT CURRENT ARC LAMPS. FOR ALTERNATING CURRENT ARC LAMPS.
-SEND FOR LATEST PRICE l_!ST TO-

HUGO REISINGER, NO. 38 BEAVER STREET. NEW YORK.
SOLE IMPORTER FOR THE

UNITED STATES AND CANADA.

[HerclilesBAtTerie*
JAXlepe batteries^

I, porcelain insulation 01 an Kinds.1 Pi
Wc Solicit Ihe maKlns ot

SpecAl Designs op Porcelain. REPAIRS
L. W.DAVIS,

MURDOCH BUILDING,

CINCINNATI, OHIO.

ELECTRIC
I

FAN 1

Wound" tor
Any Voltage

A Written Guarantee

With Each Fan

D.L. BATES &BRO.
^3s> DAYTON 0.

Now, boys, you've had a good rest

get ready tor next month—
new tune-same old words:—

"Low prices—big stock—
"Quick shipment to you.
"Some quote 'bed-rock' ( ?)
"We always do !

"

THE
1897 TUERK ALTERNATING CEILING FAN

Is designed on the highest

lines of perfection, being per-

fect in every detail.

Tested and tried and not

found wanting is our motto.

A trial will convince the

most skeptical.

c Fitted with blade adjuster

for regulating draft. Switch
on bottom for starting and
stopping.

Made for any voltage from
50 to 1 20 volts, and for 60,
125 and 140 cycles.

We guarantee our fans
against defect for one year.

(NOTE SWITCH.)

F~OR FUL.L. PARTICULARS AND PRICES WRITE F"OR '97 CATAUOGUE,

Hunter Fan and Motor Company, Fulton, N. Y.
E. B. LATHAM & CO.. GENERAL EASTERN AGENTS, 13G LIBERTY ST., NEW YORK.
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he Bullock Electric Mfg. Company,

Eastern

Sales

Agents:

The Bullock Electric\
Company, St. Paul

Building, New

York, N. Y.

No. 665 Bourse Build-

ing, Philadelphia,

Pa.

No. 8 Oliver Street,

Boston, Mass.

CINCINNATI, OHIO.

FORMERLY

The
Card

Electric

Motor
*

Dynamo
Company,

-of

Cincinnati,

Ohio.

The Above Cut Shows One of Our Multipolar Engine Type Generators.

CHICAGO: No. <3S3 -Western Union Building.
®1?. LOD1S: St. Louis Electrical Supply Co., No. 011 Marlret St.

LOUISVILLE: Wood <& Speed, INTO. SO,— r^iftn St.
ATLANTA.: G. H.'Wade. No. ^TOS Gould Building.

SPOKAXE: Eleazer Darrow, No. l^b and IT" Temple Coux-t.
DENVER: Thomas H. Sixilth, No. ltTS^ Champa St.

LONDON, ENGLAND: Bergtheil .S; Yoime, No. IS Camonalle St.

THE S. K. C. SYSTEM.
A COMPLETE SYSTEM FOR

Long Distance Transmission,
General Station Distribution,

ill and Factory Equipment.
Generators will be wound and guaranteed for an E. M. F. as high as

10,000 VOLTS.
CORRESPONDENCE SOLICITED,

STANLEY ELECTRIC MANUFACTURING COMPANY,
'ittsfield, Mas: U. S.

THE ROYAL ELECTRIC CO., Montreal, Canada, are

sole licensees for the manufacture and sale of the S. K. C.

System in Canada. .....
BRANCHES OFFICES:

Chicago, 305 Dearborn S-t.
Boston, Equitable Building.

IM-ew "Vorlc, 3& Cortlandt S*.
San F"rE»noisoo, 106 Markc

Anderson, S. O.
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Eugejte F. Phillips, Prest. F. N. Phillips, Treas. "W. H. Sawyer, Secy.

AMERICAN ELECTRICAL WORKS,
PROVTDEXCE. R. I.

'

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

^Railway Feeder and Trolley Wire,
AMERICANITE, MACNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Store. P. C. Ackerman, 10 Cortlaudt St.

Chicago Store, F. E. Donohoe, 241 Madison St.

Montreal Branch, Eugene F. Pliiuips' Electrieal Works.

water = wheel Governor
THAT GOVERNS.

Waterville & Fairfield Railway & Light Co., )

Waterville, Me., Jan. 18, 1896. f

Lombard Water-Wheel Governor Co., Boston, Mass.
Gentlemen:—In regard to your Type C governor, which is regulating for us

our two Hercules Wheels, which give power to operate our Light Plant, Street
R. R. and Power Generator, we are frank to admit that the machine does its work
admirably. We have no hesitancy in recommending it to those in want of a
g-overnor. (Signed)

I. C. Libby, President Watetville & Fairfield R. R. & L. Co.,

LOMBARD WATER-WHEEL GOVERNOR CO,,
61 Hampshire St., BOSTON. MASS.

WE UNDERSELL ALL!
Bicycle ElectrieLights 83.00
Necktie KleetricLights 1.50
Edison Electric Motors 1.00
Battery Fan Motors 5.00
&s Medical Batteries 3.95
Induction Coils 1.75
Electric Bells finest, .25
Dry Batteries Best, .25

Discount to Dealers.

Our Bicycle Electric Light
is the best thing that ever
happened. Catalogue free.

ELECTRIC WORKS, Cleveland, Ohio.

BELLS
PUSH BUTTONS.
Exclusive Features-

Send for New Catalogue.

fluebel & Manger,
MANUFACTURERS,

Style F. 290 Graham St.. Brooklyn, N.Y.

Patented.

?SJiDOUBLE GBOOVE PONY INSULATOR
HIGH INSULATION.

The most perfect Glass Insulator made is the
Teat Insulator.

"The Teats on the lower rim of the petticoat

attract the water on the outer and inner surfaces
of the Insulator into drops. The water drops
from these points onto the cross arm, thereby
preventing the moisture from creeping to

the pin."

HEMINGRAY GLASS CO.,
covi

KT-
FACTORIES, MUNCIE, IND.

J

The largest makers of all sizes and kinds of Special

Wrought Mild Steel and best Wrought Iron Tubular Coods
in the world, control the manufacture of Wrought Tubular

Coods made of a high class of mild steel from the ore to

the finished product, and unqualifiedly recommend Na-

tional Steel Pipe for all uses as better than any iron pipe

made.

Jewell Belting Co.,

TALKERS OF

OAK BELTING LEATHER,
Manufacturers of ... .

High Grade Oak Belting,

HARTFORD, CONN,

Westingliouse Polyphase Apparatus Supreme.
Generators, Motors. Transformers, for Two-Phase. Three-Phase and C. F. Scott
Two-Phase Three-Phase System of Alternating Current Power Transmission.

26,000 H. P. IN OIL-INSULATED TRANSFORMERS CONSTRUCTED.
Potentials from 5,000 to 50,000 Volts. All Apparatus Necessary for IOO Mile Transmission.

WESTINGHOUSE ELECTRIC AND MANUFACTURING CO.
LJRO,

New York, 120 Broadway. Chicago, N. Y. Life Bldg.
Boston, Exchange Bldg. Philadelphia, Qirard Bldg.
Buffalo, N. Y., 8 Erie Co. Bank Bldg. Pittsburg, Westinghouse Bldg.
Charlotte, N. C, 36-38 College St. St. Louis, American Central Bldg.

San Francisco, Mills Bldg. ( Westinghouse Electric Co., Ltd.,
Syracuse, N. Y., Bastable Bldg. -] 32 Victoria St., London, S. W., England.
Tacoma, Wash., 102 S. 10th St. ( 32 Ave. de 1'Opera, Paris, France.

For Canada address Ahearn & Soper, Ottawa, Ont.

WFAGTOKT.
PORCI

*f*^»J|L,^BR00raYN 1
N.Y.

iWNW G

EVERYTHING IN WIRE,
BARE AND INSULATED.

ALSO MANUFACTURERS OF THE "CHICAGO" RAIL BOND.

WASHBURN * MOEN MFC. CO.,
V^ORCESTER, MASS.

BRANCH OFFICES AND WAREHOUSES: New York, Chicago, San Francisco, Houston, Philadelphia,
Pittsburg, Scranton.

WEATHERPROOF WIRE.
AGENCIES:

Western Electric Co., New York.

Electric Appliance Co., Chicago.

Pettingell Andrews Co., Boston,

Electrical Engineering Co,, Minneapolis,

St. Louis Electrical Snpply Co., St, Louis.

The Bradford Belting Co., Cincinnati.

Phillips Insulated Wire Co,
Office and Factory: PAWTUCKET, R. I.
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FOR SALE.
Electric Lighting Plant

In a good Illinois town of about
3,000 people. Enquire

A. M. SEARLES,
1202 FlSHEH BLDG.

CHICAGO.

FOR SALE.
20,000 SOLDERING STICKS for sale cheap.

Send 10 cents for sample stick by mail. R. W.
SCHMELZ. Jacksonville. Florida.

FOR SALE.
One double crank power Ferractite press for

stamping out armature discs. Includes two disc
dies and full size bolster. Has automatic stop
for each revolution. Has not been used over six.

months. Also have for sale cheap new GO light
compound wound dynamos and 5 h. p. motors.
Geo. D. Whitcomb Co., SG to 90 East Ohio St.,

Chicago.

WANTED.
A position as electrician, competent to take

eutire charge of plant, engines and boilers. Have
bad-fifteen years' experience in electric lighting,
and have had charge of plants for twelve a ears.
Can refer to present and past employers in re-

gard to experience and reli ibiuty. Address "P."
care of Western Electrician, 510 Marquette
lildg.. Chicago.

WANTED.
Situation with engineering firm or growing

light and power company preferred, by educated
young man of 25, with 5 years* experience in
three-wire system; am a conscientious worker,
and have been in charge of piesent central
station over three years. Salary of less impor-
tance than opportunity for thorough, practical
experience. Refer to reliable parties. Address
•Advancement." care Western Electrician,
510 Marquette Bldg., Chicago.

WANTED.
Position as superintendent or manager with a

telephone company. Married. Have had 12
years' experience in all branches of telephone
work. A No. 1 references; also bond from a
guarantee company if required. Address "H-
448," care The Western Electrician, 510
Marquette Building, Chicago.

WANTED.
An electric light and gas superintendent now

in charge of a combined plant, will be open for
engagement May 1st. Reference from present
owner. Address. B. S. Reynolds, 1G15 Kentucky
street, Louisiana, Mo.

WANTED.
A first-class electrician and engineer desires a

position to take charge of an electric light plant.
Best of references, and wages very moderate.
Address "'E 4," care Western Electrician,
510 Marquette Building, Chicago.

WANTED.
A western manufacturer of enameled iron

ware wants an office man with some capital.
Apply to '* Enamel," care "Western Elec-
trician, 510 Marquette Bldg., Chicago.

WANTED.
We desire a good agent in each state to handle

our "Dental and Surgical Lamps." Address all
correspondence to the PACIFIC ELECTRIC CO.,
La Crosse, Wis.

WANTED.
Position as electrician with street railway

company: thoroughly experienced and capable
of taking entire charge of electrical apparatus,
repairing and rewinding motors, etc. Over 8
years'practical experience. References furnished.
Address '•Locomotive," care Western Elec-
trician, 510 Marquette Bldg., Chicago.

WANTED.
ARMATURES TO REWIND.
Winders direct from T.-H. and Westinghouse
shops. Work guaranteed. Ten years' experience.
Light plants installed complete. Send for prices.

HODCE, WALSH & LORINC,
531 Delaware. Kansas City. Mo,

FOR SALE.
Westinghouse TWO-PHASE MOTORS, latest type.

One" 1
; and one 15 H. P., lioo volt., 7,200 alter-

nations. Used short time. SpleDdid condition,
guaranteed. Address MOTOR, care Western
Electrician, 510 Marquette Building, Chicago

FOR SALE.
125 h. p. Buckeye engine, automatic cut-off

I4'jxi6 feet, 240 R. P. M. Engine complete
with iron sub-base. This engine is practically
new, having been used less than a month.
Price, Sqoo, f. o. b. cars Cincinnati, O.
F. E. PERRY, Murdock Bldg., Cincinnati, O.

FOR SALE.
Two 3 h. p. Motors; three 4 h. p. Motors; two

5 h. p Motors; eight 50 light Dynamos; two 135
light Dynamos; one. 450 light Dynamo; one 45
k. w Alternator; two 50 k. w. Alternators; one
60 k. w. Alternator; one 75 k. w. Alternator.
V. J. MAYO, 100 N Clinton St., Chicago.

/ C£HTEMH
yi€8ST£R CflEMtCAL CO .-

vaostut £/sr., $n PAw, /n >v v,

Anchor or Toggle Bolt.

Electrical and Small Woodwork a Specialty.
Send for catalogue.

C.H. LEVER MFG. CO., CHICAGO,

ELECTROTYPES.
CHICAGO ELECTRO. & STEREO. CO.,

196 and 198 S. Clark St., Chicago.

ELECTRICAL

EXCHANGE,
166-174 S. CLINTON ST.,

CHICAGO.

Long-Distance Tel. 744 Express.

WRITE FOR PRICES.

....BINDERS....
FOR THE

Western Electrician
SI.OO EACH.

ELECTRICIAN PUB. CO.,
CHICHGO.

Scrap Copper Wire Wanted.
If you have any Old Copper Wire of any description to

dispose of, it will pay you to communicate with us, as we are
^t- all times in the market for any quantity of Scrap Copper
Wire, at the highest market values. We pay cash and send
prompt returns. "We are also supplying the electrical trade with
our high grade Babbitt, Cotton Waste, Solder, Etc. Please com-
municate with us.

SWARTS METAL REFINING CO.,
I 18 and 120 W. Lake Street, CHICAGO, ILL.

Stilwell's Patents™, Water Purifier.
Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

The StilweU-Bierce & SmitMaile Co.,

DAYTON, OHIO.
Risdon Iron & Locomotive Works, San Francisco, Cal„ Pacific Coast Agent.

Write for

Prices on LIVE CEDAR POLES i
rus S. Han,

0C0NT0, WIS.

Map of the United States.
A large handsome Map of the United

States, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S- Eustis, Gen'l Pass. Agent, C, B.

&Q. R. R., Chicago, 111.

INTERNATIONAL ELECTRIC CO,
76 Beekman Street,

New York.
Ruhmkorff

Induction Coils,

Telephone Colls, Experi-

mental Work, Small Ma*
..hinm. Binding Posts.

CEDAR
Lindsley Bros.,

MENOMINEE, MICH.,

WHOLESALE PRODUCERS. POLES

CEDAR POSTS, POLES AND PILING
FOR PRICES

ON
Write H. A. TAGATZ Beaver. Wisconsin.

WHOLESALE PRODUCER OF ALL KINDS OF CEDAR PRODUCTS.

WHITE CEDAR POLES
And STREET CAR TIES.

Wholesale Producers.

P=>ERR!ZO & SONS, DAGGE-T-T, MICH

MENOMINEE, MICH., for prices on WHITE CEDAR POLES.

Agents Wanted.

A few good live agents

to take subscriptions for

the WESTERN ELEC-
TRICIAN and handle our

book publications. Liberal

commissions paid.

Address, stating expe-

rience and references,

Electrician Publishing Co.,

5 10 MARQUETTE BLDG.,

CHICACO.

FUSE WIRE) «*?*•*
I tarrying

AND LINKS } Capacity.

FOR ALL SYSTEMS. l
A'tSL.

CHICAGO FUSE WIRE & MFG. CO.,

163 Lake St., Chicago,

BEWARE OF FRAUD !

Certain unscrupulous parties are taking advantage of our well-
known reputation for high-class goods, and advertising to furnish
the Kusel telephone. We wish to call attention to the fact that

- we are the only manufacturers of _the Genuine._"I£iisel" Tele-
phones, and all others are frauds.

We have endeavored to give the above sufficient publicity to let the public know that we have
no connection with any other firm claiming to sell the "KtSEL"' Telephones and Switchboards,
but we have recently taken a large order for complete exchange equipment, and before the formal
contract was signed our customers received word from an exchange owner saying they tried the
"K.liSFL''* Telephones and Switchboard, and found them to be absolutely worthless. As we had
never sold the parties who made tins statement, we at once knew they had purchased goods from
another firm under the impression they were receiving the genuine "K.USKI/' instruments. We
easily explained the situation, had the gentlemen state they were not referring to our goods and
had our contract signed.

We manufacture only higli grade telephones and switchboards for exchange and long line
work.

Do not jump at conclusions when purchasing goods in this line, but investigate references of
each manufacturer. Our goods have never been replaced by other makes and we have replaced
with our goods a great many other makes. Our customers' "names can be had on application and
we court investigation.

The D, A, Kusel Telephone Mfg, Company,
IIOS Pine St., ST. LOUIS, IVIO.
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Victor Turbine Water Wheel
Cylinder or Register Gate— Close Regulation and High Efficiency

at Full and Partial Gate-
The attention of ELECTRIC COMPANIES is called to this CELEBR.VTEn WATERWHEEL as particularly adapted to their use, on account of its remarkably steady motion,

liigh speed and great efficiency aud large capacity for its diameter, being double
the power of most wheels of the same diameter. It is used by a number of the leading electric com-
panies with great satisfaction. In the economical use ot water it is without an equal, prodrcmg the
highest percent oi usetul effect guaranteed.

SEND FOR CATALOGUE AND PARTICULARS.
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 38 feet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

'

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts,
and where the situation admits of their use we recommend them.

THE STILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works, San Fraucisco, Cal., Pacific Coast Agents.

Most Du

S-0--8

(« 2

Manufactured by The Butler Hard Rubber Co. 33 Mercer St., N.Y.

Moonlight Schedule

FOR 1897
IS NOW READY.

rice IO cents.
' EEECTBICIASJ PUBLISHING CO., 5 IO Marquette Bldg., Chicago.

The Standard Open Circuit Batteries

of the World.

SEND FOR CIRCULAR AND PRICE*.

THE LECLANCHE BATTERY CO.,

111 to 117 East 131st St.. N. Y.

:im i

TRIPLE BRAID, STRANDED and SOLID

WEATHER-PROOF WIRE!WE ARE OVERSTOCKED.
METROPOLITAN ELECTRIC COMPANY, CHICAGO,

DEALERS IN ELECTRICAL MERCHANDISE OF ALL KINDS.

Fine Telephones,

Fine Switchboards.

Reasonable Prices

Make
Good Business

Fop You and for Us.

Send trial order and our goods

will hold your trade.

THE D. A. KUSEL TELEPHONE MANUFACTURING COMPANY,

1105 Pine Street, ST. LOUIS, MO.

GRAPHITE FOR RESISTANCE...
Made in almost any form required and of 1 ohm or 1,000,000 ohms as

desired. We also make graphite boxes and crucibles resisting heats
of 4,000 degrees

JOS. DIXON CBUCIBEE CO., - - Jersey City, 3f. J.

Steam Engineering and
Electricity

Taught by Mail.

Our Stationary Engineers* Scholarship includes instruction In Arithmetic, Mensuration and the
Use of Letters in Algebraic Formulas, Mechanics, Mechanical Drawing, Steam and Steam Engines,
Steam Boilers, Dynamos and Motors.

Besides a thorough education in the theory of Steam Engineering the instruction is designed to
qualify Steam Ensineers and other students to understand, operate and care for electrical ma-
chines; to instill electrical plants; to perform calculations and to locate and remedy faults.

Studies are carried on at home. No time lost from work. Specially prepared Instruction and
Question Papers, superior to text-books, furnished free to students.

Also courses in Mechanics ; Civil Engineering in all its branches: Book-Keepingand Business Forms
and the English Branches.
A circular giving full particulars will be sent free. Mention the subject in whicb you are inter-

ested. Address

THE INTERNATIONAL CORRESPONDENCE SCHOOLS, Box 1002, Scranton, Pa.
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Western Telephone Construction Co.,

250 South Clinton Street, Chicago, III.

THE LARGEST MANUFACTURERS IN THE UNITED STATES OF TELEPHONES

AND TELEPHONE APPARATUS EXCLUSIVELY.

Its new, special, enlarged type of Switchboard is as much superior in completeness of

detail and in general economy, to its old standard No. 1 type, as that type was superior to

anything on the market. Its large Switchboard, embodying its new multiple transfer system

admits of a central office superior to the best Bell multiple system yet produced. A 3,000 ca-

pacity multiple transfer system Switchboard involves the use of 50,000 spring jacks. THINK
OF THE COMPARATIVE SIMPLICITY! The Bell system has over 15 broken connections to

every one in our system !

This company is now producing the finest long-distance exchange telephone procurable

in America.

Its prices are higher than those of others but for the same quality of goods are lower

than those offered by any other concern in the United States.

Buy apparatus from a company which has ample facilities for determining patent ques-

tions; whose claims of non-infringement of patents are always based on sound principles;

whose promise of protection is equal to a bond.

Deal with a company known to be reliable from experience.

Don't waste money upon cheap and out-of-date apparatus; but obtain thoroughly first-

class Switchboards and Telephones from the largest manufacturer, exclusively, thereof, in

the United States.

Western Telephone Construction Co.,

250 South Clinton Street, Chicago, III.

THE TELEPHONE HAND-BOOK
BY HERBERT LAWS WEBB.

Member of the American Institute of Electrical Engineers, and of the Institution of Electrical Engineers, London. Author of "A Fra ileal Guide to the Testing of
Insulated Wires and Ha/ripx." Joint Author of ^Electricity in Daily Life."

^rice $I.OO.
Insulated Wires and Cables,'

iU& Pages, 136 Illustrations, Cloth, Hand-
EXTRACT FROM PREFACE.

"This little hook lias no pretension to be considered a complete treatise on telephony as it exists in America. The time for such a work is not yet come. But it Is felt that there Is a demand
for a practical book on telephonn working and management, and the TELEPHONIC HAND BOOK is au attempt at meeting that demand. With the exception of a few chapters dealing with
certain torms of transmitters and receivers used in Europe, -which are given for the information of those who may wish to engage in the manufacture of telephones, the book is based entirely on
standard American practice; and most of the material, apparatus and methods described are peculiar to or have originated in this country."

No pains have been spared to make It the best book of its kind. It is right up to date, intensely practical, and so plain and clear In its language that anyone can understand and learn from it

everything regarding telephone work and management. It conforms in size and style to our other Hand-Books whicn have been so favorably received by the entire electrical fraternity.

CHAPTER 1.

CON" rlSTS.-
The Invention of the Telephone.
Bound Waves. Articulate speech.
Electric Telephony. The Bell Telephone.
The Microphone.
Current Induction. Electromagnetic In-

duction.
The Induction Coil: Its Use in the Tele-

phone Transmitter.
The Complete Telephone Circuit
Maenet Telephones.
The Bell Telephone Receiver.
Other forms of Magnet Telephones.
The Gower, Ader and D'Arsonval Receiv-

ers, Mercadier's Bl-Telephone.
The Siemens, Kotyra, Keumayer and

Bottcber Receivers.

CHAPTER 13.

14.

35.
id.

17.

18.

19.

20.

21.
22.
23.

24.

Carbon Transmitters.
The Hlake Transmitter.
The Long Distance Transmitter.
The Solid-back Transmitter.
The Berliner Transmitter.
The Cuttriss Transmitter.
Various European Transmitters.
The Efficiency of Carbon Transmitters.
Batteries for Telephone Work.
Open Circuit Batteries.
Closed Circuit Batteries.
The Practical Management of Batteries.

25. Magneto Bell.

26- Automatic Switches.
27. Telephone Line Construction.

CHAPTER 28.

29.

Metallic Circuit,
Underground Wires.
Lightning Arresters.
Inside Wiring.
Installation of Telephone Instruments.
Inspection and Maintenance.
The Condenser; Its Use in Telephony.
Electromagnetic Retardation.
Exchange Working.
Small Exchanges.
Party Lines: The Bridging Bell.

Long Distance Telephony.
Duplex Telephony.
Simultaneous Telegraphy and Telephony
Appendix.

PBhUshed and for »aie i.y ELECTRICIAN PUBLISHING CO.: Suite 510 Marauette Building. CHICACO.
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ONLY 1,000 WILL BE SOLD AT THIS PRICE,
Onr Improved Granular Carbon Transmitter has proved a WINNER. For long and short

distances it has no peer. A sample will be sent by mail upon receipt of 75c. ONLY TWO WILL
BE SENT TO ONE PARTY AT THIS PRICE.

CLARK TELEPHONE AND CONSTRUCTION CO,, Palace Block, Minneapolis, Minn,,
Manufacturers of High Grade Long Distance Telephones.

* You've seen them.

Worked fine,

* Didn't they?
Long-distance instrument with patented ad-

justable transmitter arm, $9-50. net. Battery call
phones for single lines or for intercommunicating
systems up to twenty stations. $5 to $18, net. We
manufacture all our instruments and will install
any kind required in all part* of the United
States. Write us for particulars.

ORNE ELECTRIC CONSTRUCTION CO.,
9th Floor, Owings Building. CHICAGO.

Guarantee: - To cive entire satisfaction.

TELEPHONES
$5.00 to SI 5.00.

Electric, Non-Infringing.
None Better.

ELECTRICAL SUPPLY & TELEPHONE CO.,
1429 Chestnut St., PHILADELPHIA. PA.

T
ELEPHONE
Send for our prices before you

place your orders. SDEVEAU&CO.,
32 AND 34 FRANKFORT ST., NEW YORK.

HILL
SWITCHES,

SWITCHBOARDS,

PANEL BOARDS.
Are the Highest Grade Electrical Coods of Their Class Ever

Offered the Trade. Don't Buy Poor Coods.
Write for Prices.

W. S. HILL ELECTRIC COMPANY,
NEW BEDFORD, MASS.

BOSTOX, 141 Franklin St.

\KH YORK. II avhado Jt Roller.
CHICAGO, Central Electric Company.
SAX FRANCISCO, AbnerDoble Co.

8 GolD O
MedalS

Havre, Brussels. Paris,

Edinburgh, Cnicago. Etc.

Foreign and U.S. Patents.

MILDE
MILDE
MILDE
MILDE
MILDE
Standard Telephone and Electric Co.,

Sole Licensees. MADISON, WIS., U. S. A.

Sensitive as a Blake.

Powerful as a Solid Bach.

No Adjustment Required.

^X Will Not Pack or Get Out of Order,

SWEDISH MICROPHONES.
The

Most

Economical

Instrument

tor Exchange

Purposes

on the

Market.

Send

tor

New

Reduced

Price

List.

Catalogue

Just out.

SOLD SEPARATELY, GUARANTEED INDEFINITELY.

Uriosssorx Swedish Telephones,
Wall Sets, Desk Sets, Private Line Sets, Long-Distance Sets, Etc.

We are sole selling agents of the I.. M. Ericsson A Co.'s Swedish. Coal 4. rain Micro-
phone for the United States.AVHITMAK «Ss COUCH,

196 Summer St., Sole Selling Agents for U. S. BOSTON, MASS.
rtcFELL ELECTRIC CO., i549-'550 and 1726 flarquette Bldg., Chicago Agents.

TpTHIS to HAS BEEN MAKING

Telephones
S? 20 YEARS, NOT CHEAP BUT
SERVICEABLE AMD FULLY GUARANTEED.

. • CIRCULARS FURNISHED. •

Viaduct Electric C°
BALTIMORE. MP.. U.S.A.

Xo 5.

Do you read iu bed at night 1
.' If you do, the

above will interest you. It will give "you the

greatest pleasure to read with this lamp. It is

made adjustable to hang over the head of the

bed, and can be removed in a second.

Any incandescent lamp can be used with this

shade.

MANUFACTURED BY THE

Pacific Electric Co.

LA CROSSE, WIS.
Write for catalogues of our Shade Lamps.

AGENTS WANTED.

The
Brady Mut Arms.

T.H.Brady, New Britain, .Conn. .U.S. A.,

Manufacturer of Mast Arms.Pole and
Swinging Hoods, House Brackets and
other Specialties for Construction
"Work.— Catalogues and Prices fur-
nished on application.

DIRECTORY OF PRINCIPAL ELEC-

TRICAL AND MECHANICAL

ENGINEERS.

Charles A. Pratt,

Consulting Electrical Engineer.

Power transmission and subdivision for
factories. Electric coal mining plants.
Pesigns for special machinery.
Plans, specifications, tests, supervision.

1423-24 Jlonadnock Bldg., Chicago.

Electrical and
Mechanical Engineer.

Foree Bain,

Consulting,
Designing,
Supervising, Plans, Specifications and
Constructing, General Engineering.
Testing. Expert In Patent Causes.
Snite 1657, 1G58 and 1G59
Monadnock Bldg., CHICAGO.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,

Consultations, Reports, Estimates, Plans,
Specifications, Superintendence, Tests, Pur-
chasing. Designs of Central Stations a Spe-
cialty. Turner Building, St. Louis.

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

30G Oriel Bldg., ST. LOUIS, MO.

A. M. Patitz, m. a. s.m. e.,

Consulting Mechanical and
Electrical Engineer.

Consultations, Examinations, Reports, Plans,
Specifications, Estimates, Superintendence
and Purchasing. Heating and Ventilating
Plants, Power, Electric Light and Boiler
Plants. Room 1 101 Pabst Bldg., Milwaukee, Wis.

FOR MEASURING

AND REELING WIRE

MINNEAPOLIS

ELECTRIC &
CONS. CO.,

13 S. Fourth St.,

Minneapolis.
Minn.

Send
for
circulars.

Arnold Electric PowerStation Co.,

Suite 1540 Marquette Bldg., Chicago.

Engineers and Contractors for

Electric Power Stations.

Sole owners of patents controlling the "ARNOLD
SYSTEM" of power station construction.

Reduction in first cost, economy and greater
reliability in operation. Write for information.

The American Electric

-^Telephone Co.,

KOKOMO, IND., U. S. A.,

The Largest Manufacturers

slephoni
rci:

IX THE EXITED STATES.

ALL GOODS STRICTLY HIGH GRADE.

325 exchanges, aggregating 60,000 telephones, in

use. Three years service. Write for our 1S97
catalogue showing new types and prices.

The American Electric Telephone Co., £2**32:
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PROGRESS THE ORDER OF THE AGE.
The New American Leads.

Recent improvements made in the New American Turbine have increased the power as per their
diameter, and produced greater efficiency from whole to half water than any other turbine, as
evidenced by the following, copied from certified tests mide at Holyoke, Mass., on the dates named,
and signed by A. F. Sickman, engineer in charge of experiments, and E. S. Waters, hydraulic
engineer.

The ori^inalB of these certificates and tests of other sized wheels can be seen at our office.

Test of a 46-inch Wheel—July 9, 1894. Test of a

Whole Gate

% "

/4 "

42-inch Wheel-July 14, 1894.

Head.
Rev.per
Min.

Cn. Ft.
perSec.

H. P.
Per
Gent.

Head.
Rev. per
Min.

128.00

134.80
129.33
125.25
121.00

Cu. Ft.

perSee.

134.18
120.85
104.85

92.76
70.80

H. P.
Per
Cent.

Whole Gate 18.06
16.42
16.78
17.03

16.88

119.17

122.00
117.33
111.83
118.67

141.58
127.18

112.60
98.12
82.07

205 27

195.19
175.74
149.99

118.40

79.76
82.58

82.18
79.31

75.52

16.33
16.56
16.59

17.13
17.48

199.56
1S8.14
162.89

142.40
98.85

80.50
83.09

82 77
79.21
70.60

For information and catalogue write

==i THE DAYTON GLOBE IRON WORKS CO., Dayton, 0, D. S.A.

Racine Automatic

HIGH SPEED

ENGINES
Froml to 125 H. P.

Especially Adapted for

ELECTRIC
LIGHTING,

And all places where
high speed in connection
with economy is desired.

0ver2.500 in use.

Porcupine & Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for catalogue
describing our new
1 to 6 H. P. Auto-
matic Engine and
Boiler outfit.

Racine Hardware Co.
RACINE, WIS.

AMERICAN-BALL

ENGINES.

Multipolar Dynamos and Motors.

AMERICAN ENGINE CO.,

Bound Brook, N. J.

Book Orders
GIVEN PROMPT ATTENTION.

Electrician Publishing Co.,

Suite 610 Marquette Bldg.. CHICAGO.

the Mccormick
TURBINE.

On Vertical or Horizontal Shaft,
Especially Adapted for Electrical Work.

Gives more power per diameter with a higher
percentage of useful effect than any other water-
wheel heretofore made. All sizes, right and left hand,
are built from patterns perfected under systematic tests in the
llolyoke Testing Flume.

i'arties having power plants which are unsatisfactory, and
those contemplating the improvement of powers, will find it to
their interest to confer with us, as we are willing to
guarantee results where others have failed, no
matter what make of turbine has been in use.
STATE RETIREMENTS AND SEND FOR
CATALOGUE. »

S. MORGAN SMITH CO., York, Pa.
Estimates furnished for complete power plants and

results guaranteed.

THE PELTON WATER WHEEL
Is known the world over as affording the most simple, reliable

and economical power forall purposes.

7,000 WHEELS NOW RUNNING StSS^.seryioe in a most effl-

CI CPTD1P OniA/ED TPAKICMICCIflW i'elton Wheels are especially adapted to
LLtLr I nllf rUH Cn I nMllOmlOOlUll. this purpose and are operating the major-
ity of-stations of this character in all parts of the world. Highest efficiency and best regulation
guaranteed. Catalogues furnished on application. Address

PELTON WATER WHEEL CO.,
143 Liberty Street, or 121-123 Main Street,

NEW YORK. N. Y.. U. S. A. SAN FRANCISCO. CAL. U. S. A.

We have just Issued a NEW cata-
logue of electrical books contain] n gl00
pages, listing every work on electric-
ity. A copy will I e cheerfully mailed
On receipt of a two-cent stamp.
ELECTRICIAN irr.I.lsillM i i'm

610 Jlarquette Eldg., Chicago.

^v | The Best and
Gasoline Engines. «e.Pe8.pow.

*^ er for driving
Dynamo*. Steady Light Guaranteed. Send

for Catalogue, Etc.

THE VAN DUZEN GASOLINE ENGINE CO., CINCINNATI, OHIO.

WATER WHEEL
150 Styles and Sizes. Upright and Horizontal.

33 "STE-A-IIS' BUSINESS
affords every facility for adapting them tu

MILLING, MINING, ELECTRIC,
and mamifactoring purposes. Easy working balanced gate, and fine regu-
lation. We guarantee highest power, with smallest quantity of water, at

full and part gates. Successfully operating under heads of 2 to 300 feet-

Write us for fine pamphlet and state your wants.

THEJAMES LEFFEL&COo
SPRINGFIELD. OHIO, IT. S. A.

NON-ARCiNC* AUTOMATIC CIRCUIT BREAKERS
;

' GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR
DIRECT CURRENT. "ANY VOLTAGE. CATALOGUE FREE. ' ':?

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO MICHIGAN.' US, A,

IM

HART FLUSH

SWITCHES
For single switches or gangs. Time saved in installing the

switch more than pays for the box. Prices low.

THE HART & HEGEMAN MFG. CO.,
HARTFORD, CONN.

DYNAMO BUILDING,
Vt ith detail drawings and instructions for winding.
Giving correct sizes of wire, dimensions of iron, etc.
Also diagram for honse wiring

BY t-. C. A.TNA/OOD.
Profusely illustrated. Size of page, 10x8 inches. Price, 83.

"This work is gotten up especially for amateur builders and non-professional
men. All measurements and instructions for winding are taken from machines
in actual service. Particular attention has been given to every detail of construc-
tion, that they may be thoroughly understood. This work will be of great value,

not only to those who wish to build dynamos, but to superintendents, engineers

and workmen who have the care of established systems."

—

From Preface.

Pronounced to be a practical and complete work.
Sent postpaid on receipt of price.

ELECTRICIAN PUBLISHING CO.,
SUITE 510 MARQUETTE BUILDINC, CHICACO.
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Gas,

GasolineTHE OTTO

ENGINES
and....

Natural Gas

OVER 4S.OOO MOI.I>

Electric Lighting.
SIZES 1 TO 250 H. P.

Electric Light Plants in Operation

from 2 to 250 H. P.

Tie Otto Gas Engine forts, Inc.,

PHII.ADFXPHIA.

CI t ')

BROOKLYN, N. Y.
Manufacturers of the

Morrin "Climax" anil "Compound" Safety Water

Tulle Boilers.

BUILT IN UNITS OF 50 TO 1,000 H. P.

CAUTION:
Beware of infringers, they will

be rigidly prosecuted.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and
All Classes of Iron Work.

Specifications, Drawings and Prices furnished
on application.

Send for Catalogue of Climax and Compound Boilers.

In your hand we seek to place a copy of our recent booklet

descriptive of the

(Ulster $v$tcm of $teatn peating.

TT can easily be read in five minutes, but we think you will

cheerfully give ten to it, as it clearly demonstrates claims

for the aforesaid Webster System that are absolutely unique

in the annals of Steam Heating practice. If the highest attain-

able efficiency, wedded to simplicity, low cost of installation and

operation, are desiderata in your estimation, we shall be most

happy to mail you this little booklet for your leisurely perusal.

WARREN WEBSTER & CO.,
CAMDEN, NEW YORK, CHICAGO,

N. J. 39 Cortlandt Street. J504 Monadnock Bldg.

V- .

I- <

ALL
Live men read the

WESTERN ELECTRICIAN

Each Week. Do You ?

J. C. BRILL COMPANY, - - - PHILADELPHIA,
BUILDERS OF RAILWAY AND TRAMWAY CARS OF ALL CLASSES.

Special attention given to the building of Electric Motor and Trail Cars.

Builders of Brill No. 21 Trucfe with soljd forced frame, and "Eureka" Maximum Traction. Pivotal Trvok,

o #o*o#o#o#o *o*o*o*o*o #o#o*

o

o
*

s Aluminum §

§ Nickel Alloy. §
* *
O Manufactured by The National Obe o
* & Reduction Co. , under Letters Patent *
2 dated Sept. 18, 1891, No. 459,494. 0~
* *

£ This alloy Is especially and now unlver- °
sally used for armor plates, gun metal, pro- *

i|t jecttles, acid pans, propeller wheels, car 2
O wheels, steel castlDgs of auy description and q
* general foundry castings in either gray ^
O iron, malleable iron, braes, bronze and cop- Q
4 per castings. It is used very extensively in *
O puddling furnaces, open hearths, reverter- q
* atory furnaces and steel converters, its *
O fluidity and cleansing properties to metals, 6
* aside from its strengthening qualities, are *
° attested by indisputable authorities. O

~ Aluminum NickelAUoy Jsreducedfrom °
T twenty cents to FOUR CENTS per pound *

jd in ton or 6oo-!b. barrel lots. Sold under 5
strict guaranty. *

* *
o National Ore & Reduction Co., o

O ST. LOUIS, MO. O

O Branch Agencies and Supply Offices:

* Eiohakd Bated & Son, Ironmongers, *
O Hamilton, England, and Glasgow, Scotland. O
* Wm. Clendinkenq & Sons, Montreal, *

2 Can. O
!!! D. C. Caboll k Co., Pittsburg, Pa. *
j: The Judnson Mfg. Co., San Francisco, 9
5 Cal. - g
* *
o o*o*o»o»o *o*o#o#o#o *o*o#

o

DERIVATION OF

Practical Electrical Units.

LIEUT. F. B. BADT and PROF. H. S. CARHART.

PRICE, POSTAGE PREPAID, 75c.

This is a very handsome book of 60

pages, printed on fine heavy paper, with

neat cloth binding. It contains Por-
tsaits and Biographies of Ohm, "Watt,

Faraday, Joule, Gauss, Weber, Sir Wil-

liam Siemens, Dr. Werner von Siemens,

Volta, Ampere, Daniell, von Jacobi,

together with a carefully prepared table

of the Practical Electrical Units, with

their relative values.

In no other Single Volume can this

Rare Collection of Portraits be Found.

Electrician Pnlilisliine Company,

510 Marquette Building, [- CHICAGO.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Arc, D
ing li

Apparatus for

ct Current and Alternat-
andescent Lighting and
»wer Transmission.

REGTRADE MARKS "[HE PHOSPHOR BRONZE SMELTINGCO.QMITED,
2200 WASHINGTON AVE.PH1LADELPKIA.

I
"ELEPHANT BRAND PHOSPHOR-BRONZE"
iNGOTS,CASTINGS,WIRE,ROPS,SHEETS,ETC,

_.W' — DELTA METAL
CV ,'f CASTINGS, STAMPINGS and FORGINGS

ORIGINAL and Sole Makers in the U.S,

A VALUABLE BOOK FOR ENGINEERS AND FIREMEN NOW READY.

MODERN EXAMINATIONS OF STEAM ENGINEERS or PRACTICAL THEORY EXPLAINED and ILLUSTRATED.

BY W. H. WAKEMAN.
12 mo. Cloth. 272 pages. 53 Chapters.

Containing a complete list of 300 questions such as will be asked of any
Engineer when taking examination for U. S. Government or State License, all

of which are fully answered in the text.

F>F5ICe. $2.00
By mail, postpaid, to any part of the world

This book while especially adapted for engineers' examinations, is also in-

tended as a practical guide to Engineers, Firemen, Boiler Makers, Machinists,

and others, in daily practice.

The author being a practical steam engineer himself, well knows the wants
of the working engineer, and has put into this work such knowledge and infor-

mation as is best adapted to their use, making it altogether the most complete

and comprehensive guide for the busy workers in the engine room, boiler works
and machine shops that has ever been published.

As one engineer who has read the book says: "I think there are few engi-

neers that it wouldn't do some good. It seems as if it was a review of all I

have ever read, and a lot more besides.

"

The author has treated of a very great variety of subjects which are of

vital importance to all who wish to improve and extend their knowledge of

steam engineering, and has explained the rules and formulas given, in the sim-
plest manner possible, and has worked out examples by them, so that all who
can read may understand them.

The 300 questions are an important feature of the book, they are entirely

separate from the 53 chapters of reading matter, and were written after many
years of practical experience and careful research by the author.

His connection with the Boardman Manual Training High School at New
Haven, Conn., as Instructor in Steam Engineering, his 12 years of active mem-
bership in the N. A. S. E., and his position as Instructor of No. 10 of Conn., a

sturdy branch of the National Organization, makes him especially competent
in this part of the work. '

The many flattering commendations which this book has already received

from competent judges and high authorities, speak well for its value.
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Electricity

_*N? Magnetism.
325 Pages. PRICE $2.00. 347 Illustrations.

A series of Thirty-four Practical Lessons covering the Science of Electricity from Its
Fundamental Principles to Its Every-Day Applications. By Prof.D. C. Jackson, University
of Wisconsin; Prof. H. S. Carhart, University of Michigan; Prof. B. F. Thomas, University
of Ohio; Prof. Wm. A. Anthony, ofNew York; Prof. Brown Ayres, Tnlane University; Prof.
A. C.Perrine, Ueland Stanford University, Cal.; Prof. Geo. D. Sliephardson, University of
Minnesota, and others.

A Comprehensive Treatise in Simple Language, Free from Algebraic Equations and
Easily Understood.

IM IM

CHAPTER I. The Nature and Properties of Electricity.—Origin of Electricity; Two Kinds;
Laws of Attraction and Repulsion; Positive and Negative Charge: Terms, Conductors, Insulators,
Electric Conductivity; Conveying Electrieitv; The Electroscope; Force Exerted Between Charged
Bodies; Unit, of Measurement of Quantity of Electricity; Electrometer.

CHAPTER II. Machines for Generating Electricity by Friction and by Electric Induction.—
Malting Maclune to continuously Generate Electricity by Fri-tion; The Efectrophorus; Induction
Generator: Units of Electric Current and Pressure; Electricity Conveyed bv Unit Current Each
Second; Negatively and Positively Charged Conductors; Relation of Lightning and Sparks of
Electrical Machine.

CHAPTER III. Electric Batteries or Appliances for Generating Electricity by Chemical
Action.—Action of Batteries; Electric Pressure; Voltaic Electricity; Direction of Current Flow;
Production of Continuous Current; Battery Cells in Series; Production of Pressure by Cells: Polari-
zation and Its Avoidance; Leclancne Cell; Open Circuit Cells.

CHAPTER IV. Electric Batteries or Appliances for Generating Electricity by Chemical
Action (Concluded).—Closed Circuit Cells; Local Action; Law of Electro-chemical Action; Electro-
chemical Equivalent; Primary Batteries Compared with Dynamos for Furnishing Current; Uses of
Batteries; Difference Between a Primary and Storage Battery; How Storage Batteries are Made;
Parallel Connection of Plates in Storage Batteries.

CHAPTER V. The Nature and Propertlesof Magnetism, Magnetic Fields.—Permanent Mag-
netism: Magnetic Attraction and Repulsion: Poles of Magnet; Magnitude of Force Between Two
Magnets; Aging Magnets; Earth's Action on Magnetic Needle; Magnetic Field; Action of Lines of
Force. »

CHAPTER VI. The Aagnetic Effects of Electric Currents and Hagnetic Circuits.—Effect of
Electric Current on Magnetic Needle: Relation Between Direction of Lines of Force and Direction
of Current Flow; Determination of Current Direction by Compass; Ampere Turns; Solenoids;
Ampere's Theory; Solenoids with steel or Iron Cores: Residual Magnetism; Electro-Magnets;
Magnetic Permeability; Magnetic Reluctance; Magneto Motive Force or Magnetic Pressure.

CHAPTER VII. Ohm's Law of the Flow of Electricity.—Pressure; Resistance; Current;
Volt; Ohm; Ampere: Mercury Resistances; Conductivity of Copper Compared with Other Metals;
.Resistance of Circuits Made Up of the Same Parts in Parallel; .Joint Resistances; Fall of Voltage
Over Resistance; Effect of Temperature on Resistance; Copper Temperature Coefficient.

CHAPTER VIII. Heating Effects of Electric Currents. Miscellaneous Effects of Electric
Currents.—Foot-pound: Joule: Horse-power; Watt; Kilowatt; Watts per Horse-power: Heating
Effects on Bearings of Machinery; Effect of Electricity on Nerves of Animals; Muscular Effect of
Strong Currents.

CHAPTER IX. Galvanometers and Voltameters.—Differences in Construction for Large and
Small Currents; Presence and Direction of Currents Shown by Galvanometer; strength of Current
Indicated; Tangent Galvanometer; Reflecting Galvanometer; Needle Suspension; d'Arsonval Gal-
vanometer; Terms "Dead-Beat," "Calibrate;" Voltameter; Electrolyte, Electrolysis; Electrode;
Forms of Voltameters.

CHAPTER X. measurement of Electrical Resistance.—Resistance Measured by Substitution;
Resistance Boxes; Use of German Silver; Coils; Wheatstone Bridge; Measuring Resistances with,

Bridge; Measuring Very High Resistances: Practical Examples.
CHAPTER XI. Everyday Measurements of Electric Currents and Pressure-—Three Effects

by Which Currents are Directly Measured; Amperemeters; Milliampere; Microampere; Three
Classes of Magnetic Amperemeters; Weston Amperemeter; Electro Dynamometejs; Hot Mire
Instruments; Scales of Amperemeters; Alternating Current Measuring Instruments; Measuring
Very Large Currents: Measuring Mectric Pressures; Voltmeters; Cardew Voltmeter; Electro-

meters; Electrostatic Voltmeters; Standard Cells; Measuring Currents by Voltmeter and a Standard
Resistance.

CHAPTER XII. Everyday Measurements of Electric Power, Condensers and the
measurement of their Capacity.—Wattmeters; Electrodynamometer Used as Wattmeter; Record-
ing Wattmeters; Coulomb Meters: Watt Hour; Ampere Hour; Capacity; Farad; Microfarad: Con-
denser; Capacity of Condenser; Charging Condeuser: Specific Inductive Capacity; Selection of In-
sulation for Telephone Cables; Capacity of Underground Wires; Comparing Capacities by Ballistic

Galvanometer; Practical Capacity Measurements; Leyden Jar.

CHAPTER XIII. Electrolytic Deposition of rietals.— Electroplating; Metals Commonly Used
in Plating; Salt of a Metal; Nitrate of Silver; Cyanide of Silver and of Potassium; Solution for Sil-

ver Plating; Vats; Quality of Electrolytic Deposit; Effect of Too Great or Small Currents; Cleaning
Articles to be Plated; Gilding Inside of Silver Articles; Base Metals on Which Nickel is Usually
Plated; Solution for Nickel Plating; Eleetrotyping; Electrotype Molds; Electrotype Finishing;
Electrolytic Refining of Copper: Solution Used.

CHAPTER XIV. The Electric Telegraph.—Elements of Electric Telegraph: Telegraph Cir-

cuits; Telegraphic Signals; Sending and Receiving Telegraph Lines; Sounder; Relays; Local Cir-

cuits; Multiple Telegraphy; Duplex Telegraphy : Diplex Telegraphy; Quadruplex Telegraphy.
CHAPTER XV. flultiple Teleeraphy.—Differential Relay; Polarized Relay; Pole Changer;

Principles of Operation of Diplex, Quadruplex, Bridge Duplex; Artificial Line; Autographic Teleg-
raphy.

Ex-CHAPTER XVI. The Telephone.—Bell Telephone; Microphone; Blake Transmitter;
changes; Switchboard; Long-Distance Transmitter.

CHAPTER XVII. The Construction of Telegraph and Telephone Lines and Instruments-
Poles; Cross-Anns; Pins; Joints; Insulators; Insulation; Ground Plates; Underground Cables;
Conduits; Fuses: Multiple Switchboards.

CHAPTER XVIII. Testing Lines for Insulation and Conductivity and the Location of Leaks.
and Breaks.—Line Troubles; Grounds; Crosses; Locating Trouble; Earth Currents; Line Con-
ductivity and Insulation; Testing.

CHAPTER' XIX. Principles of Continuous Current Dynamos and Motors.—Electric Con-
ductor in Magnetic Field; Field Strength; Induced Electric Pressure; Direction of Current; Mov-
ing Conductors; Alternating Current; Dynamos; Magnetos; Commutator.

CHAPTER XX. Principles of Continuous Current Dynamos and flotors, their Construction

.

Care and Attendance.—Gramme Armature; Siemens Armature; Armature Current; Laminating
Cores; Foucault or Eddy Currents; Hysteresis; Fundamental Principles of Dynamos and Motors;
Points of Good Dynamo: Counter Electric Pressure; Types of Field Windings; Series, Shunt and
Compound Wound Machines; Multipolar Machines; Regulation; Care and Maintenance.

CHAPTER XXI. Arc Lighting and Arc Light nachinery.—The Arc; Arc Lamps; Principles
of Operation; Connections; Arc Dynamos; Current and Pressure Required; Making of Arc Carbons;
Regulators: Arc Light Switchboards.

CHAPTER XXII. Incandescent Lighting and Power Transmission, Two, Three and Fiva
Wire Systems of Distribution for Electric Lights and Motors.—Incandescent Lamp; Filaments;
Vaccuum; Material for and Making of Filaments; Advantages of Incandescent Lamps; Incandes-
cent and Motor Circuits; Constant Pressure; Loss of Voltage; Circular Mils; Practical Examples;
Weight of Copper Required for Transmission of Power at Different Pressures; Three-Wire System;
Motor Starting Resistances. »

CHAPTER XXIII Construction of Electric Light and Power Circuits, and Their Testing.—
Overhead Electric Light Wires; Weather-Proof Wire: Arc Circuit Wires; "Drawing In" and "Built
In" Underground System: Underground Electric Light Cables: Edison Tubing: Feeders; Mains:
Inside Wiring; Cleat Work; Moulding Work; Concealed Work; Dangers from Fires; Distribution
System.

CHAPTER XXIV. Testing Electric Light Circuits and the Distribution and Measurement
of Light.—Faults: Soldered Joints; Magneto Bell: Use of Voltmeter to Locate Grounds on Arc
Circuits; Ground Detector; General Testing; Photometer; Standard Candles; Illuminating Effect of

Lamps; Effect of Opal Globes.
CHAPTER XXV. Electro-Magnetic Induction.—Effect of Cutting Lines of Force by an Elec-

tric Conductor; Induced Currents; Induction (.'oils; Cores of Induction Coils- Transioriners; Direc-
tion of Induced Current; Self Induction; Attraction and Repulsion of Parallel Wires Carrying
Currents.

CHATTER XXVI. Alternating Currents.—Alternator; Electrolytic Effect of Pulsating Cur-
rent; Heating Effect of Alternating Current; Effective Value; Alternating Current; Measurements

;

Frequency; Period; Apparent Resistance.
CHAPTER XXVII. Alternating Currents and Alternating Current Jlachinery 'Concluded).—

Power Used in Alternating Circuits; Alternating Currents lor Lighting; Making Transformers;
Testing Transformers; Building Alternators; Number of Alternations; The Exciter; Running
Alternators in Parallel; Synchronous Motors, Two-Phase and Three-Phase Systems; Induction
Motors; Squirrel-Cage Armature; Mesh Connection; Star Connection.

CHAPTER XXVIII. Hiscellaneous Applications of Electric Motors.—Uses of Electric Mo-
tors; Motors in Machine Shops; Waste of Power in Factories: Advantages of Removing Shafts
and Belts; Estimating Electrical Power Required; Electric Elevators; Electric Launches:.

CHAPTER XXIX. Electric Railways.—Richmond Electric Railroad; Trolley Wire; Trolley;
Track; Use of Two Motors; Rail Bonds: Heavy Electric Locomotives.

,

CHAPTER XXX. /lethods of Handling and Controlling Railway flotors and Generators.—
Output Records; Recording Voltmeters; Load of Electric Railway Plant; Application of storage
Batteries to Smooth Road Curve; Methods of Controlling Street Car Motors; station Instruments;
Equalizer.

'

CHAPTER XXXI. Model Electric Plants.—First Central Station; Changes m General Me-
chanical Construction of Dynamos; Instruments; Multiple Arcing Galvanometers: Use of Double
and single Pole Switches: operating Dvnamos in Parallel; Feeder Connections in. Continuous and
Alternating Stations; Throwing Dynamo Into Circuit; Cutting Dynamo Out.

CHAPTER XXXII. Underwriter's Rules, Etc.—Necessity of Rules; Special Points in Wiring:
Insulation of Sockets, Fuses, Fixtures: Annunciator Wire: Office Wire; Leaky Wires.

CHAPTER XXXIII. Electric Welding, Forging, Etc; Electricity Applied to the Kitchen.—
Electrical Methods Applied to Metal Working: Thomson Apparatus for Heating Metals: Yielding

by Thomson Method: nernardos Process of Working Metals: Bringing Piece of Metal to Hlgn
Temperature by Dipping in Pail of Water; Electric Current for Warming and Cooking; Electrio

Heating and Stoves compared. _ „ . m
CHAPTER XXXIV. Electro-Therapeutics: Galvanic Current; Faradic Current; Static Elec-

tricity; Electrie Osmosis; Electro-Cautery; Medical Electric Lights.

ICE $2.00. Sent postage prepaid to any address in the world on receipt of price. The Ideal Work
for Electricians, Central Station Men, Engineers, Dynamo Tenders, Linemen, Students, Etc.

Electrician Publishing Co.,
510 MARQUETTE BUILDING, CHICAGO.
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NEW DRY CELL!
ValnaMe fea-

tures—Excep-
tionallr long- life

—Stands "shelf-
wear" indefi-
nitely.

3EN0R & COLBURN,
92 Washington St.,

BUFFALO, N. Y.

MANSFIELD

5* MAN5FIELD,OHIO.

WOVEN LEATHER LINK BELTING.

^YXAMO
^ELTIN&s **• ^oiiis. Mo., V. 8. A.

BRA.VCHE3: lt>4 Summer at., BoBton; 113 Liberty 8t. s »ew Tort;

WINE, RAWHIDE

LEATHER.

LIZ'S PATENT

ILLEY COVER.

ELI DRESSING
HIP And

CEMENT,

ijor(frculai5-

129 jn orth 3d St., Philadelphi*.

The Electrician Publishing Co., Suite 510 Marquette

BIdg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

VULCANIZED FIBRE CO.

ESTABLISHED 1873.
SOLE MANUFACTURERS OF

HARD VULCANIZED FIDRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wiLMfN
c
JTON,DEL. The Standard Electrical Insulating Material of the World. iadeystTne^york.

The Perris
OFFICE-

Wheel
1131 The Rookery.

Co. Used exclusively for all Incandescent Light-
ing at World's Columbian Exposition.

REWIRED WITTi RAVEN WHITE CORE WIRF

Chicago, x\pril 30, 1S96.

NEW YORK INSULATED WIRE CO.,

320 Dearborn St., Chicago, III.

Gektlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to
use your "Raven "White Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test
will no doubt be a most severe one. •

Yours very truly
THE FERRIS WHEEL CO.

By L. V. Rice. Mer.

GRIMSHAW WHITE CORE

RAVEN WHITE CORE

COMPETITION LINE WIRE

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

Used in some of the largest buildings in the United
States.

Used by some of the largest Central Stations

and Fire and Police Departments in the U.S.'

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortlandt St., New York.
BENCHES: {nfgZSSa.

BOSTON:
134 Congress St.

SAN FRANCISCO.
US New Montgomery St.

Black Diamond File Works.
Est. t 863

.

Twelve

Medals

Awarded at

International

Expositions.

nc. 1895.

Special Prize

Gold Medal

at Atlanta,

1895.

Onr goods are on sale in every leading Hardware Store
in the United States and Canada.

G. & H. BARNETT COMPANY,
PHILADELPHIA, PA.

mmmi
INTERIOR CONDUIT

(GUIVtlVIINO'3 PATENTS

Note how the Wood-Lining does not crack.

ARMORITE INTERIOR CONDUITC0.,kSSs
FXECTKIC APPMAXCE CO., Chicago, General Western Agents.

fcieecncxagutiiig ana
Power Apparatus.

THE

Boston, Mass., No. ISO Summer St.

New York, N. Y., No. 44 Broad St.
Philadelphia, Pa., No. 509 Arch St.
Atlanta, <;a., Equitable Bldg.
Chicago, 111., Monadnock Bfdg.
St Louis. Mo., Wainwright Bldg.
San Francisco, Cat. No. 15 First St.

Pittsburg. Pa.. John E. Ridall. Carnegie Bldg.
'

Denver, Col'..., Kussell & Co.

10 Arc Dynamo" >00 lights 2,000 candlepower.

BRUSH
ELECTRIC CO.,

Office and Works. Cor. Belden and Mason §ts_ clEYEIAyn, OHIO.
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.
*ES

h.
r

r.
S

hixson,
nt

' Simplex Electrical Company,
0*1 Monadnock Block. CHICAGO. 75-81 Cornhill, BOSTON, MASS.

:d f\ ivi
MANUFACTURER Oh

INSULATED ELECTRIC WIRE,
FLEXIBLE CORDS AND CABLES.

300 AM> 202 XOKTH THIRD STREET. PHILADELPHIA, PA.

^N'*
1889—Paris Exposition,
Medal for Rubber Insulation.

1893-World's Fair,
Medal for Rubber Insulation.

TRADEMARK.

THE STASDARD FOR
RUBBER IXSIXATIOJT.

Sole Manufacturers of

Okonite Wires, Okonite Tape, Manson Tape, Candee^r Wires.

253 BROADWAY, NEW YORK.
Willard L. Candee. i u anaoer =
H. Durant Cheever |

"onagers.
Geo. T. Manson, Gen'l Supt.
w. H. Hodgins, Secy.

LUNDELL
FAN MOTORS.

New Styles Now Ready.

Interior Conduit & Insulation Co.,
General Offices and Works. 627 West 3411 St., New York. N. Y.

OFFICE AND FACTORY, SANDUSKY, 0.
AGENTS

Mayer & Englund, 8etz Bldjf., Phila., Pa.
^mith & Wallace, Hamilton St., Boston,Mass.
Ed. P. Sh4rp, 44 Niagara St., Buffalo, N. Y.
Arthur S. Partridge, Bank of Coma

Bldg. r St. Louis, no.
J.M. Atkinson & Co., 1439 llonadnock Bldg.,

Chicago, III. .

RegerA Atwater, 214 Pine St., San Fran-
cisco. Cat.

icCo., 17s Adams St., Ctiicr.tfO.

116 Liberty St., New York.

Faries Universal

Lamp Holder.

Enables the light to be shifted instantly to any desired

position with no attention to fastenings. Plaiu or orna-

mental. Adapted to all requirements. Write for new
catalogue.

FARIES MFG. CO.,
DECATUR, ILL.

WESTQS Electrical Instrument Co.,

114-120 William St., NEWARK, N. J., U. S. A.

Voltmeters, Millivoltmeters, Voltammeters,

Ammeters, Milliammeters,

Ground Detectors and Circuit Testers,

Ohmmeters, Portable Galvanometers.

Our Portable Instruments are recog-

nized as The Standard the world over.

The Semi-Portable Laboratory Stand-

ards are still better.

Our Station Voltmeters and Am-
meters.are unsurpassed in point of ex-

treme accuracy and lowest consumption

of energy.

Mention the Wesxees Elgotrictan when writing
foe catalogues

The NORTHERN ELECTRICAL MFQ. 00.,
Madison, WIS.,

Manufacturers of MOTORS AND DYNAMOS.
Our machines will operate SUSPEISDED from CEILING OVERHEAD or BOLTED DIRECT to

SIDE WALL as readily as when occupying floor space in the ordinary manner. All bearings

self-oiling. See our new patented device for CONVERTING nOTORS DIRECT TO LINE SHAFT
SAVING PELTS, PULLEVS AND FLOOR SPACE

HIGHE
PARIS 1867. CHICAGO 1893. PHILADELPHIA 1876.

SWIRES AND CABLES.
AERIAL, UNDERGROUND,

SUBMARINE.

W. R. BR1XEY, Mfr. J. E. HAM, Agt.

203 Broadway, New York.

S. F. B. MORSE, Western Agent.

CALIFORNIA ELEC. WORKS, M. DUPEROW. NEW ORLEANS ELEC. CO..

SAN FRANCISCO, CAL. WASHINGTON. D. C. NEW ORLEANS. LA.

THEATER lron clad Rheostat c°-'inCHItll
WESTF1ELD, N. J., U. S. A.

DIMMERS. FORAtL PURPOSES.

A. L. BOGART,
22 UNION SQUARE,

NEW YORK CITY.

Ho. 18 Multiple

Porcelain Burner,

The only absolutely eafplnirner
for electric gas lighting in the-
aters, churches, etc.

Insulation perfect. Material ami construction
most 'substantial. Unbreakable, nickel plated
steel tip.

Frietional l[aohines and Supplies.
Send for latest catalogue, enclosing ca rd.

CARPENTER
ENAMEL RHEOSTATS.

Automatic Kotor Starters.
All stzefl. List rr en of 1 H P. size, $13.00.

Reliable. Fully guaranteed. Highly finished. Cheap.

Ward Leonard Electric Co., Hoboken, N.J.

Incandescent Lamp Supporters.
L pu

Weston Standard Portab'e lUrect
Rj-ndiiic Voltmeter

Instant placement and fixture* of lamp in any
desired position, with no attention to fastenings.

Adapted to every requirement from library to

workshop. Send for catalogue C.

THE 0. C. WHITE CO., WORCESTER. MASS.

Queen & Co.,
1012 Chestnut St., PHILADELPHIA.

Acme Testing Sets, Queen-Wirt
Switchboard Instruments, X-Ray

Focus Tubes, Induction Coils.

n:i. r.
NATIONAL INDIA
RUBBER CO.'S

Wires # Cables.
Factory and Offices:

BRISTOL, - R. I.Frederick: s. Mixott. Gen'i Mgr.
BRANCHES:

Sew Yorlc Office. -487 Broaduav, H. L. Burdiek, Mgr.
San Francisco 577-57U Market St.

C'hlcaao, Metropolitan Electric Co., 186-133 Fifth Ara.

REPAIRS
L. W.DAVIS,

MURD0CK BUILDING.

CINCINNATI, OHIO.

WESTON ENGINES
High Pressure Boilers.

Complete Power Plants.
Estimates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATIVES:
JULIAN SCHOI/I. & CO., - 1:>~ T.iberc? St., N. r. City.
THE RESXOLI-'t-LAEOR A c
SCKANTON SUPPLY £ '

TH09.KCAREY&BRI'-.
MITCHELL, LEV. -.-.-^.L.
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VITRZOUS A«MO STRONG.

All sixes mad e 24 inches long.

Great Reduction in Prices of Wiring Tubes, Insula-

fC PtP KATIS6 EQUIPPED OIR FACTORY WITH SEW
id

J
L lb 1 1 AXD IMPROVED MACHINERY

The Akron Insulator & Warble Co.. Akron, 0., U.S. A.

lUrSl UlUQlSl LlClJ AXD IMPROV

For sale by all lead
ins supply dealers.
"Write for prices.

J. H. McOill, 1129 Monadnock Bldg., Chicago Representative.

THE K. A. K.
Simple in Construction.

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM.
Practical in Operation.

SEND FOR FULL PARTICULARS.

KROTZ, ALLEN & KELLY, ™™.
'96 LEADS.

WHY?
BECAUSE:
1st—Has perfect contact

without marring softest

wire.

2nd—Line wire is held by
clamp instead of screw
points.

3rd—It is easy to take

apart; no screw driver,

only a quarter turn.

4th—Can use long fuse.

5th—All that use them say

so.

Write for Prices on Fuse Blocks, Etc.

GILMORE ELEC. & MFG. CO.. North Easton, Mass.

Complete Electric Railway, IS*

Car made of polished brass, 7" long, 4" high, weight one pound. Track 3' diameter. 3"

gauge, made of rolled steel. The entire outfit packed in wooden box and weighs 5 pounds. This
is a perfect working model and wilt be found very instructive to both old and young. Sent on
receipt of price, $3.00. Send for circular.

CARLISLE & FINCH, 832 W. 6th St., Cincinnati, 0.

Alcatraz Electrical Compound,
manufactured by

THE CALIFORNIA ASPHALT CO., "^^
ABSOLUTELY UNEQUALED FOR

ELECTRICAL AND WIRE INSULATION, Insulating Connections, Dynamos and Motor Bases, Battery and Accumulator
Shelving, Circuit and Switch-Boards.

WATER-PROOFING Cut-Out Boxes, coating wires when subjected to acid or alkaline fumes, and when laid under
cement, etc.

PAINTING Poles, Brackets, Cross-Arms, Benches, Floors, etc.
COATING CABLES, Lead-Covered Pipes, and all underground work.

ALCATRAZ ELECTRICAL COMPOUND is manufactured of the celebrated brand of Alcatraz Asphalt, and possesses many well-known points of superiority.
It has been tried uDder severe and exacting conditions, and has given perfect satisfaction. It will not Scale, Crack or Burn. Presents a Smooth Surface.
Adheres Tenaciously. Not affected by Thermal or Climatic Conditions. Resists the action of the Elements, Acids, Alkalies, Sewer Oases, and possesses
great strength and elasticity. Being the producers of the raw product, we are enabled to save the middleman's profit, and offer consumers a superior article at a
very low price.

SAMPLE UPON APPLICATION. C. P. WILLIAMS, So
»
le

s
Ar 3941 Cortlandt St., New York City.

KEYSTONE ELECTRICAL

INSTRUMENT COMPANY.
Switchboard Voltmeters, Ammeters, Ground Detectors and

Differential Voltmeters.

Type "K." Instrument.

We meet all the requirements of modern Central Stations or Isolated Plants, whether
using direct or alternating current circuits.

Our instruments are constant and durable, sensitive and accurate, pleasing in
appearance and always correct.

We can interest you in prices and other details if you will wVite to

Ninth St. and Montgomery Ave., Philadelphia.
New York, 36 Dey Street.

Chicago, 1440 Monadnock Building.
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"Coming Events

Cast their

Shadows Before."

The new "Pioneer'' Enclosed

Arc Lamp, Style "B is an event

in the electrical world. Its coining

cast a shadow on cheap com-
petition. It is rich and elegant

in exterior, and carefully con-

structed and tested.

It presents the acme or en-

closed arc lighting.

The ELECTRIC ARC LIGHT CO.
687 & 689 Broadway, ^3?ARC>^LOUIS B. MARKS, M.M.E.

CHIEF ELECTRICIAN. NEW YORK. 15Q HOUSS

SOME PEOPLE KNOW A GOOD THING.
Dixfield, Maine., Jan. 22, ISO".

MR. CHAS. WIRT. Philadelphia.
Dear Sib.:—* * * * I have tried all kinds of brushes and your brush gives me better satis

faction than any that I have usod. They will last as long as three sets of any other.
"Yours truly,

(Signed) PHILIP ANDREW.

J. B. McKeague. Gen'l Western Agent, Charles Wirt. Patentee and Sole Maker,

369 Wabash Ave., Chicago, write for Circular. 1028 Filbert St.. Philadelphia.

CLYMER&, HEILMAN WOOD BOX BELL.

Manufacturing

Electricians,
First-class workman-

ship, all sizes and volt-
ages, special price.

iVh. p., HO volt. Re-
versible. :S!>.50. READING, PA.

Well finished,
S38 per 100. Send
for sample dozen,
$3.40. express
prepaid for cash
with order.
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EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

Eddy Motors—Slow, Medium or High Speed.

We build all necessary apparatus for the transmission of Electrical
Power through, factory or other "buildings.

The Eddy Electric Mfg. Co.,

WINDSOR, CONN.
NEW YORK, H. B. Coho & Co., Mail and Express Building.
PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St-

BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIRA, S. N. Blake.
ST. LOUIS, Western Electrical Supply Co.
KANSAS CITY, W. T. Osborn.
CINCINNATI, O., NevadaBldg., John A. Stewart.
CHICAGO, 305 Dearborn St., Wallace & Hine, Managers.

•

«>

<•>

No. 1106 Bryant

Bug Covered Gut-Out.

ONE NUT OIMI-V.

Impossible to Short Circuit.

Fuse in Cap Not in Base.

!«ot necessary to disturb COXXECTIX6
MIRKS in replacing FUSE. Write jour
supply house for samples and price . If they
cannot furnish, write us direct.

Bryant Electric Co.,
BRIDGEPORT. CONN.

CHICAGO, ILL.

«>««Sk8xS><S>«k8h8*8^k8*8*S><8«8><S-$»<'

THE ORIGINAL PATENTEES AND MANUFACTURERS OF

Cement-Lined Ducts

Engineers and Contractors for Complete Subways.

Address all Correspondence : JfEW HAVEX, COIOf

.

The Connecticut Pipe Manufacturing Company,

Office and Factory, West Haven, Conn.

Business Established 1865.

Incorporated 1S92.
E. H. Phipps. President.
Geo. O. Richards, Secretary.
Charles Ward, Gen. Mgr.

"We manufacture a high grade Knife We have in stock in our Chicago Store
Switch for switchboard work. We
call it the E Switch.

WAITING FOR
YOUR ORDERS

;
Sockets, Switches, Cut-Outs, •

;
Tubes and Insulators,

! Shawmut Fuse Wire and

Knife Switches,

! Bells, Annunciators,

;
Batteries, Push Buttons,

;
Fan Motors, Electric Supplies <

of all Kinds.

A quick break switch, made in sizes from 50
amperes capacity to 800 amperes. They
will be listed in our new catalog.
We manufacture arc and incandescent
namos and direct curTuntmoLora. Aleoarc
lam.De,

L

J Western Electric Company.
Chicago. New York.

ELECTRIC HEATERS AVAILABLE TO ALL.
MINIMUM EXPENSE.

Portable Heater for residences and offices, size 23 inches long, ms inches
high, 5 inches wide. Weight 30 pounds.

Highest Efficiency, Simplicity, Durability, Production Guaranteed.
Our Street Car Heaters lead all competitors.

Send for new illustrated circular.

Heating coils renewed like incandescent lamps. Constructed for any voltage- Work on direct
or alternating current. Consumes 6. 8 amperes on no volt current, i. 5 on 500 volt current.

THE GLOBE ELECTRIC HEATING CO.,
147 North 12th

Street, Philadelphia, Pa.

Westinghouse Polyphase Apparatus Supreme,
Generators, Motors, Transformers, for Two-Phase, Three-Phase and C F. Scott
Two-Phase Three-Phase System of Alternating Current Power Transmission.

26,000 M. P. IN OIL-INSULATED TRANSFORMERS CONSTRUCTED,
Potentials from 5,000 to 50,000 Volts. All Apparatus Necessary for 100 Mile Transmission.

WESTINGHOUSE ELECTRIC AND MANUFACTURING CO.

New York, 120 Broadway. Chicago, N. Y. Life BIdg.
Boston, Exchange Bldg. Philadelphia, Qirard Bldg.
Buffalo, N. Y., 8 Erie Co. Bank Bldg Pittsburg, Westinghouse Bldg.
Charlotte, N. C, 36=38 College St. St. Louis, American Central Bldg.

OUJRG,
San Francisco, Mills Bldg. ( Westinghouse Electric Co., Ltd.,
Syracuse, N. Y., Bastable Bldg. 1 32 Victoria St., London, S.W., England.
Tacoma, Wash., 102 S. 10th St. ( 32 Ave. de 1'Opera, Paris, France.

For Canada address Ahearn & Soper, Ottawa, Ont.
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THE GARVIN MACHINE CO.,

Spring and Varick Streets, New York

51 N. 7th STREET, PHILADELPHIA.

Manufacturers of and Dealers in

METAL WORKING MACHINERY
OF ALL KINDS.

Universal and Plain Milling Machines, Screw Machines, Drill

Presses, Hand and Engine Lathes, Turret Lathes, Planers,
Shapers, Gear Cutters, Grinders, Tapping flachines. Etc.

Send for our Illustrated Catalogue and List of

New and Second-hand Machinery for

Immediate Delivery.

Complete plants equipped for making

ELECTRICAL GOODS AND MACHINERY,

Bicycles, Firearms, Etc. No. 1 1 Milling Machine.
For Small Work.

NEW EDST-BOiM,
CROSBY & BELL'S ELECTRIC RAILWAY,

JUST OUT. PRICE S3.50. SEXD FOB IT.

ELECTRICIAN PUBLISHING CO., 510 Marquette Building, CHICAGO.

169 ADAMS ST., CHICAGO, ILL

Electrical Supplies s Fixtures

AT RIGHT PRICES.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Accumulators.
Electric Storage Battery Co.

An 111 mi*' inton*.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Electric Appliance Co.
Partrick A Carter Co.

Arc Lamps.
Bullock Elec Mfg. Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Diehl Mfg Co. _

Electric Arc Light Co.
Ft. Wayne Elec. Corporation.
Keystone Electric Co.
Manhattan Gen'l Cons. Co.
Perkins Elec. Switch. Mfg. Co.
Puritan Electric Co.
Standard Therm. A Elec. Co.

Westinghouse El. A Mfg. Co.

Arc .Light Cord.
Samson Cordage Wks.

-Vs^aVCI'S
Nat'L Ore*A Reduction Co.

Batteries and Jars.
Butler Hard Rubber Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Edison Mlg. Co.
Electric Appliance Co.
Electric Storage Battery Co.
Genor A Colburn.
Leclanche Battery Co., The.
Metropolitan Electric Co.
Midland Electric Co.
Ohio Electric Works.
Peru Elec. Mfg. Co.
Western Electrlo Co.

Bells.
Commercial El Supply Co.
Electric Appliance Co.
ELuebel & Manger.
Ohio Electric Works.
Partrick A Carter Co.
Western Electric Co.

Belting.
Jewell Belting Co.
Main Belting Co.
Shultz Belting Co.

Boilers.
Clonbrock Steam Boiler Co.
Racine Hardware Co.
Weston Engine Co.

Books, Electrical.
Electrician Publishing Co.

Bronze.
Besly &Co.,Chas. H.
Phosphor BronzeSm.Co.,Ltd.

Brushes.
Commercial El. Supply Co.
Holmes Fibre-Graphite Co.
McKeague, J. B.
Partridge Carbon Co.
Wirt. Chas.

Burglar Alarms.
Commercial El. Supply Co.
Electric Appliance Co.
Huebel & Manger.
Partrick & Carter Co.
Western Electric Co.

Cables (See Insulated Wires.)
Cables, Electric (See Insu-
lated Wires), Copper,
Sheet and Bar.
American Elec. Works.
Brixey, W- R.
Commercial El. Supply Co.
Eastern Electric Cable Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C Co.
Washburn & Moen Mfg. Co.
Western Electric Co-

Carbons,PointB«Ifc Plates.
Chicago Edison Co.
Chicago General Fixture Co.
Commercial El. Supply Co.
Electric Appliance Co.
General Electrlo Co.
Partridge Carbon Co.
Relsinger, Hugo.
Standard Paint Co.
Western Electric Co.

Cars.
Brill Co., J. G.

Coloring for Inc. Lamps.
Webster Chemical Co.

Compound. .

California Asphalt Co:
Commercial El. Supply Co.
Electric Appliance Co.
Johns Mfg. Co., H. W.
McLennan & Co., K.
Okonite Co.
Standard Paint Co.

Conduits.
Akron Ins. & Marble Co.
Armorite Interior Cond. Co.
Camp Co , H. B.
Commercial El. Supply Co.
Conn. Pipe Mfg. Co.
Electric Appliance Co.
Interior Conduit A Ins. Co.

Construction A Repairs.
Bullock Elec. Mfg. (Jo.

Chicago Edison Co.
Davis, L. W.
Electrical Exchange, The.
Ft. Wayne Elec. Corporation.
Hodge, Walsh A Lnring.
Keystone Electric Co.

Contractors and Electric
Light Plants.
Ahlm-Edwards El. Co.
Andrae, J. & Sons Co.
Arnold, B. J.
Arnold El. Pr. Station Co.
Bain, Foree.
Brush Electric Co.
Bryan & Humphrey
Bullock Elec. Mfg. Co.
Card Electric Co.
Clymer & Heilman.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hodge, Walsh A Loring.
Keystone Electric Co.
Northern Electl. Mfg. Co.
Patltz, A. M.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westinghouse Elec & MfgCo.
Western Electric Co.

Copper.
Besly & Co., Chas. H.
Mansfield Temp. Copper Co.
McDermid Mfg. Co.

Copper Wires.
American Electrical Works.
Besly & Co., Chas H.
Brixey, W. R.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
General Electric Co.
Metropolitan Electric Co.
National India Rubber Co.
OkoniteCo.,The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn A Moen Mfg. Co.
Western Electric Co.

Cordage.
Samson Cordage Wks.

Correspondence Schools.
Int. correspond. Schools.

Crookes* Tubes.
Commercial El. Supply Co.
Edison Dec. & M. L. Dept.
Edison Mfe. Co.
Knott, L. E. Apparatus Co.
Perkins Elec. Switch Mfg. Co.
Swett & Lewis.

Cross-Ajrms, Pins and
Brackets.
Brady, T. H.
Commercial El. Supply Co.
Electric Appliance Co.

Cut-Outs and Switches.
Automatic Cir. Breaker Co.
Bryant Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer A Heilman.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Eddy Elec. Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Elec. Co.
Gilmore El. & Mfg. Co.
Hart & Hegeman Mfg. Co.
Hill, W. S. Elec. Co.
Imperial Porcelain Works.
Pacific Electric Co.
Peru Elec. Mfg. Co.
Perkins Eleo. Switch Mfg. Co.
Reynolds, S. K.
Westinghouse El. & Mfg. Co.

Dynamos.
Ahlm-Edwards El. Co.
American Engine Co.
Brush Electric Co.
Bullock Elec. Mfg. Co.
Card Electric Co.
Clymer & Heilman.
Colburn El. Mfg. Co.

commercial El. Supply Co.
Dietjl Mfg. Co.
Eddy Elec Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Keystone Electric Co.
Northern Electl. Mfg. Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Westinghouse El. & Mfg. Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
American El. Heating Corp.
Detroit Elec. Heating Co.
Globe Elec. Heating Co.
Johns. H. W., Mfg. Co.

Electric Meters.
American El. Meter Co.

Electric Railways.
Brush Electric Co.
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg. Co.

Electrical and Mechani-
cal Engineers.
Arnold, B. J.

Bain, Foree.
Bryan & Humphrey.
Eddy Elec. Mfg. Co.
McRae, A. L.
Patitz, A. M.
Pratt. Chas. A.

Electrical Instruments.
Automatic Cir. Breaker Co.
Bryant Electric Co.
Chicago Edison Co.
Clymer A Heilman.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Electric Appliance Co.
Gilmore EL & Mfg Co.
Keystone El. Instrument Co
McKeague, J. B.
Queen A Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical Specialties.
American Elec Fuse Co.
American El. Heating Corp.
Automatic Cir. Breaker Co
Bryant Electric Co.
Carlisle & Finch.
Clymer & Heilman.
Commercial El. Supply Co.
Paries Mfg. Co.
Genor & Colburn.
Imperial Porcelain Works.
Lever, C. H. Mfg. Co.
Metropolitan Electric Co.
Pacific Electric Co
Partrick & Carter Co.
Peru Elec. Mfg Co.

Electrical Woodwork.
Lever, C. H. Mfg. Co.

Electro-Plating Mach'y.
Besly $ Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.

Electrotypers.
Chic Electro & Stereo. Co.

Engines, Was.
Otto Gas Engine Wks
Van Duzen Gas &Gso.En.Co,

Engines, Steam.
American Engine Co.

Ball Engine Co.
Philadelphia Eng. Works.
Racine Hardware Co.
Weston Engine Co.

Fan Ontflts.
Bates A Bro.. D. L.
Commercial El. Supply Co.
Diehl Mfg. Co.
Emerson El. Mfg. Co.
Hunter Fan & Motor Co.
Interior Conduit & Ins. Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.
Williams. J. P

Peed Water Heaters.
Davis & Son, I. B.

Fibre.
Butler Hard Rubber Co.

Delaware Hard Fibre Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co.,G. &H.

Fire Alarms.
Western Electric Co.

Fixtures, El. & Comb'n.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.

Fuse Wire.
Brixey, W. R.

Chicago Fuse Wire a Mfg. Co.
Commercial El. Supply Co.
Electric Appliance »ju

General Electric Co.

Gaskets.
Jonns, H. W., Mfg Co.
Peerless Rubber Mfg. Co.

Gas Lighting, Electric.
Bogart.A. L.

Clears.
Besly A Co.. Chas. H.

General Elec. Supplies.
Besly A Co., Chas. H.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman.
Commercial El. Supply Co.
Cutter El. A Mfg. Co.
Eiec. Sup. & Telep Co.
Electric Appliance Co.
General Electric Co.
Genor & Colburn.
Gilmore El. A Mfg. Co.
Hill, W. S Elec. Co.
Hodge. Walsh A Loring.
Huebel & Manger.
Interior Conduit & Ins. Co.
International Elec. Co.
Johns, H. W-, Mfg. Co.
Metropolitan Electric Co
Midland Electric Co.
Minneapolis El. & Cons. Cj.
Ohio Electric Works.
Pacific Electric Co.
Partrick & Carter Co.
Peru Elec. Mfg. Co.
Sioux City Brass Works.
Taber &, Mayer.
Westinghouse El. A Mfg. Co.

Globes and Electrical
Glassware.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Hemingray Glass Co

Gov*nors. Water Wheel.
LombardWaterWheelGv.Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hard Rubber Goods.
Butler Hard Rubber Co.

Induction Coils.
International Elec. Co.
Queen A Co.

Insulators and Insulat-
ing Materials.
Akron Ins. & Marble Co.
Brixey, W. R.
Bryant Electric Co.
California Asphalt Co.
Chicago Edison Co.
Commercial El. Supply Co.
Delaware Hard Fibre Co.
Electric Appliance Co.
Empire China Works.
Gilmore El. A Mfg. Co.
Hart A Hegeman Mfg. Co.
Hemingray Glass Co.
Hodge, Walsh & Loring.
Interior Conduit A Ins. Co.
Johns Mfg. Co.,H. W.
Kartavert Mfg. Co.
Locke, Fred. M.
McKeague, J. B.
Mica Insulator Co.
National India Rubber Co.
New York Insu lated Wire Co.
OkoniteCo., The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated Wires and
Cables—Magnet Wires.
American Electrical Works.
Brixey, W. R.
Chicago Edison Co.
Commercial El. Supply Co.
Eastern Electric Cable Co.
Electric Appliance Co.
General Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
OkoniteCo.. The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.

Lamps, Alternating.
Puritan Electric Co.

Lamp Shades.
Pacific Electric Co.

Lamps, Incandescent.
Buckeye Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Edison Dec. A M. Lamp Dept-
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co..
Metropolitan Electric Co.
Ohio Electric Works.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Westinghouse El. A Mfg. Co.

Lightning Arresters.
Electric Appliance Co.
General Electric Co.
Westinghouse El. & Mfg. Co.

Magnet Wire.
(See Insulated Wires.)

Mechanical Machinery.
Besly A Co., Chas. H.
Garvin Machine Co.. The.
Robertson A Sons J. L.
Stilwell-Blerce Smith-Vaile

Mica.
Commercial El. Supply Co.
Johns Mfg. Co., H. W.
Munsell & Co., Eugene.

Mining Apparatus. Elec.
Bullock Elec. Mfg. Co.
General Electric Co.
Keystone Electric Co.
Westinghouse El. A Mfg. Co.

Motors.
Ahlm-Edwards E'ec. Co.
American Engine Co.
Bites & Bro.. D. L.
Brush Electric Co
Bullock Elec Mfg, Co.
Card Electric Co.
Colburn El. Mfg. Co.
Commercial El Supply Co.
Dallett & Co , Thos. H.
Diehl Mrg. Co.
Eddy Elec Mfg. Co.
Ft. Wayne Elec Corporation.
General Electric Co.
Interior Conduit & Ins. Co.
Keyst- ne Electric Co
Metropolitan Electric Co.
Northern Electl. Mfg. Co.
Ohio Electric Works.
Sioux City Brass Works-
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Triumph Electric Co.
Westinghouse El. A Mfg. Co.

Oil Filters.
Metropolitan Electric. Co.

Pao king.
Besly A Co. Chas. H.
Garlock Packing Co.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
California Asphalt Co.
Commercial El. Supply Co.
Johns, H. W. Mfg. Co.
Standard Paint Co.

Phosphor Bronze.
Phosphor Bronze Sm. Co. Ltd.

Platinum.
Baker A Co.

Poles.
Brown, DeWitt, Cedar Co.
Hart, C. S.
Lindsley Bros.
Perrizo A Sons.
Tagatz, H. A.

Porcelain.
Akron Ins. A Marble Co.
Bryant Electric Co.
Commercial El. Supply Co.
Empire China Works.
General Electric Co.
Imperial Porcelain Works.
McKeague, J. B.
Peru Elec. Mfg. Co.

Publishers, Electrical.
Electrician Publishing Co.

Pulleys.
Rockwood Mfg. Co., The.

Push Buttons.
Commercial El. Supply Co.
Electric Appliance Co.
Partrick & Carter Co.

Reels. Wire.
Minneapolis El. & Cons Co.

Refiners.
Swarts Metal Refining Co.

Re-Winding.
Chicago Edison Co.
Electrical Exchange, The.
Hodge, Walsh & Loring.

Rheostats.
General Electric Co.
Iron Clad Rheostat Co.
Leonard, Ward, Elec. Co.
Westinghouse El. A Mfg. Co.

Search Lights.
Carlisle A Finch.

Second-Hand Machin'y.
E'ectri al Exchange, Tne.

Speaking Tubes.
Electric Appliance Co.
Partrick A Carter Co.

Speed Indicators.
Besly A Co., Chas. H.
Keystone El. Instrument Co.
Queen & Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Steam Gauges.
Robertson & Sons, J. L.

Steam Heating.
Webster A Co., Warren.

Steel Pipe.
National Tube Works Co.

Storage Batteries.
Electric Storage Battery Co.

Supporters. Inc. Lamp.
FariesMfg.Co
White Co., TheO. C.

Tapes, Insulating.
American Electrical Works.
Brixey, W. R.
Commercial El. Supply Co.
Electric Appliance Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Insulated Wire Co.
Okonite Co., The.
Simplex Electrical Co.
Standard Paint Co.
Washburn A Moen Mfg. Co.

Telegraph Apparatus.
Electric Appliance Co.
Western Electric Co.

Telephones. Telephone
Material and Switch-
boards.
American El. Telephone Co.
Clark Tel A Const. Co.
Commercial EL Supply Co.
DeVeau & Co.
Elec. Sup. & Telep Co.
International Elec. Co.
Kusel, D. A. Tel. Mfg Co.
.Metropolitan Electric Co.
Orne Elec. Cons. Co.
Standard Tel. A El. Co.
Taber A Mayer.
Viaduct Mfg. Co.
Western Electric Co.
Western Tel. Cons. Co.
Whitman A Couch.

Transformers.
Chicago Gen'l Fixture Co.
Commercial EL Supply Co.
Ft. Wayne Elec. Corporatio"
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
Brill Co . J. G.
General Electric Co.
Westinghouse El. A Mfg. Co

Turbine Wheels.
Dayton Globe Iron Works Co.
Leffel & Co., Jas.
Pel ton Water Wheel Co.
Smith Co . S. Morgan.
Stilwell-Bierce Smith-Vaile.

Water Wheels.
Da7ton Globe Iron Works Co
Leffel A Co., Jas
Pelton Water Wheel Co.
Smith Co.. S. Morean
Stilwell-Bierce Smith-Vaile-

Wire, Bare.
Besly & Co., r'has. H.
Brixey, W. R
Commercial El. Supply Co.
Electric Appliance Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co
Standard Underground C Co
Washburn & Moen Mfg. Co. -

Wire Joints.
American Elec. Fuse Co.X Ray Outfit*.
Commercial El. Supply Co.
Edison Dec A M. Lamp Dept
Edison Mfg. Co.
Knott, L. E. Apparatus Co.
Queen & Co.
Swett & Lewis.
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DIEHL ELECTRIC FANS.
WOUND FOR ALL CURRENTS, EXCEPT ALTERNATING.

New Designstor tms Season.

Ceiling .-«i»
f

I Column Fans,
I

Propeller Fans.

HIGHEST EFFICIENCY. GREATEST DURABILITY.
Our finest designs are ornamented with solid cast brass.

OUR '97 FAN CATALOGUES ARE NOW READY.
Any ofOnr Fans Farnished with Fonr Blades if so Ordered.

SHOW ROOMS:
NEW YORK, 561-563 Broadway. BOSTON, 128-132 Essex Street.

CHICAGO, 192-194 VAN BUREIM STREET.

DIEHL MANUFACTURING CO.,
ELIZABETHPORT, N. J.

SOMETHING NEW!!

Enclosed
Arc Lamps

fi; Series Circuits 100 Hours.
THIS EAMP BURNS ON 6.8 AMPERE SERIES ARC CIRCUITS AT

70 TOUTS AND GIVES 3.000 C. P.

No Resistance, therefore no Waste of Energy.

WRITE F~OR PARTICULAR!

PURITAN ELECTRIC CO.,
150 NASSAU ST., NEW YORK. 178 DEVONSHIRE ST., BOSTON, MASS.
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ALTERNATING CURRENT CEILING FANS
Xo Brushes.
So C'onimntator.
Self-Lubricating.
Absolutely Xoiseless.

AND FAIM MOTORS.
200 Revolutions per minute at 125 Watts.

150 Revolutions per minute, f 00 Watts.

G-gfcWSEiSgfcjgnw

IN/II ON ELI

12 inch, 16,000 alter=

nations, 1,700 revolu-

tions, 50 watts.

12 inch, 7,200 alter-

nations, 1575 revolu=

tions, 45 watls.

16 inch, 16,000 alter=

nations, 1,700 revolu=

tions, 100 watts.

16 inch, 7,200 alter=

nations, 1,550 revoIu=

tions, 90 watts.

?IC IVI

Send for

Catalogue

and

Prices.

Our motors
lrill pay

for theli

cost in one

season by
their sav-

ing in cur-

rent con-

sumed.

», IVIO.

THE
LEADS THEM ALL.

When ordering see that yon get
theDUGGAN.

Made in one wire No. 4, 5 and 6.

Two wire No. 2 and 3.

Three wire No. 1.

They are corrugated and V-
shaped groove.
They grip like a vise.

Ko sagging wire when once
stretched.
They are made of the finest

glazed porcelain. Ten of them
used to one ofany other make.

No. 1, 3 and 4 holds wire 16 to 8.

No. 2 and 5 holds wire 6 to 00.

No. 6 hold wire 000 and larger.

Patented November 14, 18U3.

Imperial Porcelain Works,
J. B. McKEAGUE. Western Manager.

369 Wabash Ave.. Chicago, III.

FACTORY, TRENTON, N. J.

Porcelain Specialties of all kinds.

ELECTRIC

FAN

Wouncf TOR
Any Voltage

A Written Guarantee

With Each Fan

D.L BATES &BR0.
DAYTON 0.

THE
1897 TUERK ALTERNATING CEILING FAN

Is designed on the highest

lines of perfection, being per-

fect in every detail.

Tested and tried and not

found wanting is our motto.

A trial will convince the

most skeptical.

Fitted with blade adjuster

for regulating draft. Switch
on bottom for starting and
stopping.

Made for any voltage from
50 to 120 volts, and for 60,
125 and 140 cycles.

We guarantee our fans
against defect for one year.

Hunter Fan and Motor Company, Fulton, N. Y,
E. B. LATHAH A CO., <. ENERAL EASTERN AGENTS, 130 LIBERTY ST., NEW YORK.
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MADE IN UNIVERSAL, JOI1VT WALE BRACKET. 12, 14 AND 16-EVCH WOOD BLADE CEILING FANS.
30-inch, 350 Revolutions per Minute. 50-inch, 175 Revolutions per Minute.

CEILING BUZZ FANS, BOTH RIGID AND JOINTED.

GENERAL AGENT,
39-41 CORTLANDT STREET, NEW YORK.NA/IL-L-IAIVIS,

SEND FOR ILLUSTRATED CATALOGUE.

THE PARAGON IRONCLAD FANS ^"^ISShoStihTu^tSS l^lt^"s
weU known e,Mt 'ca ' BUpfi,y hou ',ea

CHICAGO EDISON COMPANY, Chicago. 111.

A. SHILLINGLAW, "Western Union Building, Chicago,
III.

DEVERE ELECTRIC COMPANY, Cincinnati, Ohio.
VALLEE BROTHERS & COMPANY, Philadelphia, Pa.
EDISON ELECTPvIC LIGHT COMPANY, New Bruns-
wick, N. J.

MICHIGAN ELECTRIC COMPANY, Detroit, Mich.

COMMERCIAL ELECTRICAL SUPPLY COMPANY, S
LoUis, MO.

KEELYN & SMITH. Milwaukee, Wis. .

C. S. KNOWLES. 7 Arch Street, Boston, Mass.
ROBBINS ELECTRIC COMPANY, Pittsburgh, Pa.
STANDARD ELECTRIC COMPANY. Rochester, N. Y.
E. G. BERNARD COMPANY ^roy. N. Y.WOOD & SPEED, Louisville!
WIDMER & SPRANLEY, N La

Sa-
HARRIS & WILLIAMSON. Birmingham, Ala.
-SAVANNAH ELECTRICAL SUPPLY COMPANY,

vannah, Ga.
CHARLOTTE MACHINE COMPANY. Charlotte, N. C.
ROYCE & MAREAN. Washington. D. C.
PATERSON DISTRICT TELEGRAPH COMPANY. Pat-

erson, N. J.

MANHATTAN ELECTRICAL SUPPLY COMPANY N
IV City.
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Steady Lights from

Unsteady Power.

The Chapman Voltage Regulator
Controls the voltage of varying speed dynamos.

Lamp renewals reduced.
Perfect regulation of voltage by an automatic device magnetically

controlled. 35 to SO per cent, variation in speed of water wheel or
engine controlled within JJ per cent, of the normal, and it acts as
quid* as a circuit breaker. Every central station should have them.
Generators can he worked nearer the limit of their capacity by their
use, thus increasing their effective working power.

Sonic who are using;:

Vermont Electric Light Co., Burlington, Vt.
Glen Mfg. Co., Berlin, N. H.
Rumford Falls Sulphite Co., Rum ford Falls, Me
Xorthfield Electric Co.. Northfleld, Vt.
Hollingsworth & Whitney Co.. Waterville, Me.
Bar Mills Electric Co., Bar Mills, Me.
Forest Mills Co., Bridgton, Me.

Pondicherry Mills, Bridgton, Me.
Kingston Electric Co., Philadelphia, Pa.
Burg-ess Sulphite Co., Berlin, N. H. -

Cliff Paper Co., Niagara Falls, N. Y.
Westbrool; Electric Light Co., Westbrook, Me.
Valleyfield Electric Co., Valleyfield, Quebec.
Orr & Co., Paper Mills, Troy, N.- Y.

Boston Office, 151 Congress St.

New York Office, Brewster Eng. Co ,

Thames Building, New York city.

Send for Circular A, or
mentloaWestern Electrician.

Recent orders have just been received from Stanley Electric Mfg. Co., Pittsfteld, Mass.: Norway
Electric Light Co., Norway, Me.; Crookston Water, Power & Light Co., Crookston, Wis.

CORRESPONDENCE SOLICITED.
Patents owned and controlled exclusively by

|| Tdi BELKNAP MOTOR CO.,
Home Office and Manufactory: Portland, Me., U. S. A.

"~ HART

FLUSH SWITCHES

ffh

6

Indicating," Wired from the

Front. Encased in Porcelain.

Self-Adjusting Handle.

Send for Catalogue

"c." Trad£

Send for Catalogue

THE HART & HEGEMAN MFG. CO.,
HARTFORD, CONNECTICUT.



March 27, 1897 WESTERN ELECTRICIAN

EuxiEXE F. Phillips, Prest. F. IS". Phillips, Treas. "W. H. Sawyer, Secy.

AMERICAN ELECTRICAL WORKS,
PROVIDEXCE, R. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Stoke, P. C. Ackerman, 10 Cortlaudt St.
Chicago Store, F. E. Donolioe, 241 Madison St.

Montreal Branch, Eugene F. Phillips' Electrical "Works.

THE CLARK WIRE.
FOR

SWITCHBOARD,

RAILWAY

and MOTOR USE.

CLARK WIRE"

All sizes of

Stranded and Flex-

ible Wire and
Cables with

" Clark's Insulation.

Inspector Boston Fire Underwriters' Union says:

"A thoroughly reliabie and desirable wire in every respect.

"

The Clark wire has been before the public and in use for the past ten years,

and has met with universal favor. We guarantee our insulation wherever used.
Aerial, Underground or Submarine, and our net prices are as low, if not lower,
than any other first-class insulated wire. We shall be pleased to mail Catalogues,
with, terms and discounts for quantities.

EASTERN ELECTRIC CABLE COMPANY,
HENKY A. CLARK. Treas. and Gen'l Manager.
HERBERT H. EUSTIS. Pres. and Electrician.

61-63 Hampshire Street,BOSTON, MAS!

WE UNDERSELL ALL!
Bicycle Electric Lights £3.00
Necktie Electric Lights 1.50
Edison Electric Motors 1.00
Battery Fan .Motors 5.00
88 Medical Batteries 3.95
Induction Coils 1.75
Electric Bells tinest, .25
Dry Batteries Best, .35

Discount to Dealers.

Our Bicycle Electric Light
is che best thing that ever

^happened. Catalogue free.

OHIO ELECTRIC WORKS, Cleveland, Ohio. Style F.

BELLS
AND

PUSH BUTTONS.
Exclusive Features*

Send for New Catalogue.

Huebel & Manger,
MANUFACTURERS,

290 Graham St., Brooklyn,jl. Y.

Patented.

MDOUBLE GROOVE POMINSULATOR
HICH INSULATION.

The most perfect Glass Insulator made is the
Teat Insulator.

"The Teats on the lower rim of the petticoat
attract the water on the outer and inner surfaces
of the Insulator into drops. The water drops
from these points onto the cross arm, thereby
preventing the moisture from creeping to

the pin."

HEMINGRAY GLASS CO.,
CoTtn >

FACTORIES, MUNCIE, IND.

J
T1N&TI0MLTUBEWOBKSC0

The largest makers of all sizes and kinds of Special
Wrought Mild Steel and best Wrought Iron Tubular Goods
in the world, control the manufacture of Wrought Tubular
Coods made of a high class of mild steel from the ore to

the finished product, and unqualifiedly recommend Na-
tional Steel Pipe for all uses as better than any iron pipe
made.

Jewell Belting Co.

TASTMERS OF

OAK BELTING LEATHER,
Manufacturers of . . . .

High Grade Oak Belting,

HARTFORD, CONN.

We have the Largest and Most Complete Electrical

In the West. ELECTRICAL, REPAIRS AND MACHINE WORK OF EVERY DESCRIP-
TION. In having' your repair work done hy a company operating hundreds of dynamos
and motors you are sure of good work and get the bene lit of our experience. IVO SCRAP
WIRE USED.

CHICAGO EDISON COMPANY,
76 MARKE'

pElAINJ*FMP UFACT0RT.

m-lfisGwNeSt

ssgg*r«»

EVERYTHING IN WIRE.
BARE AND INSULATED.

ALSO MANUFACTURERS OF THE "CHICAGO" RAIL BOND.

WASHBURN * IYIOEN MFC. CO.,
WORCESTER, MASS.

BRANCH OFFICES AND WAREHOUSES: New York, Chicago, San Francisco, Houston, Philadelphia,
Pittsburg, Scranton.

WEATHERPROOF WIRE
AGENCIES:

Western Electric Co., New York.

Electric Appliance Co., Chicago,

Pettingell Andrews Co., Boston,

Electrical Engineering Co., Minneapolis.

St. Lonis Electrical Snpply Co., St. Louis.

The Bradford Belting Co., Cincinnati.

Phillips Insulated Wire Co.,

Office and Factory: PAWTUCKET, R. I.
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FOR SALE.
Electric Lighting Plant

In a good Illinois town of about
3,000 peuple. Enquire

A. M, SEARLES,
1202

c
F^R

o
BLDG -

FOR SALE.
20,000 SOLDERING STICKS for sale cheap.

Send 10 cents for sample stick by mail. R. W.
SCHMELZ, Jacksonville, Florida.

FOR SALE.
One double crank power Ferracute press for

stamping out armature discs. Includes two disc

dies and full size bolster. Has automatic stop
for each revolution. Has not been used over six

months. Also have for sale cheap new GO light

compound wound dynamos and 5 h. p. motors.
Geo. D. Whitcomb Co., SG to 00 East Ohio St.,

Chicago.

FOR SALE.
125 h. p. Buckeye engine, automatic cut-off

14&X16 inch, 240 R. P. M. Engine complete
with iron sub-base. This engine is practically
new, having been used less than a month.
Price, $900. f. o. b. cars Cincinnati, O-
F. E. PERRY, Murdock Bldg., Cincinnati, O.

WANTED.
Situation by young man of twenty-five, with

four years' experience, with electric light com-
pany or gas combined. Would like to get in
lighting station, with company doing its' own
wiring. Willing to locate anywhere where I can
advance myself. Have had experience in al-

most every branch of work connected with
electric light and gas works and office work as
well. Salary of less importance than opportu-
nity lor thorough, practical experience. Can
furnish best of reference. Address "Energetic,"
care Western Electrician, Suite 510 Mar-
quette Building, Chicago.

CQLQR^MPS\
/CiNTIACM

y<£BST£R CflEWCAl CO.
*oos/Puysr.,$r, PAul.minm

Anchor or Toggle Bolt.

FOR SALE.
Two 3 h. p. Motors; three 4 h. p. Motors; two

5 h. p Motors; eight 50 light Dynamos; two 135

light Dynamos; one 400 light Dynamo; one 45
k. w Alternator; two 50 k. w. Alternators; one
CO k. w. Alternator; one 75 k. w. Alternator.
V. J. MAYO, 100 N Clinton St., Chicago.

WANTED.
Position in railway work as electrical engineer,

master mechanic or as foreman on line, or car
barn work Thoroughly experienced in construc-
tion and operation of street railways. Can fur-
nish best 'of references from past and present
employers. Address "Worker,'

1

care Western
Electrician^ 510 Marquette Bldg.. Chicago.

WANTED.
Situation with engineering firm or growing

light and power company preferred, by educated
young man of 25, with 5 years' experience in

three-wire system; am a conscientious worker,
and have been in charge of present central
station over three years. Salary of less impor-
tance than opportunity for thorough^ practical
experience. Refer to reliable parties. Address
"Advancement," care Western Electrician,
510 Marquette Bldg., Chicago.

WANTED.
Position as superintendent or manager with a

telephone company. Married. Have had 12

years' experience in all branches of telephone
work. A No. l references; also bond from a
guarantee company if required. Address "H-
44S," care The Western Electrician, 510
Marquette Building, Chicago.

WANTED.
An electric light and gas superintendent now

in charge of a combined plant, will be open for
engagement May 1st. Reference from present
owner. Address, B. S. Reynolds, 1015 Kentucky
street, Louisiana, Mo.

WANTED.
A western manufacturer of enameled iron

ware wants an office man with some capital.
Apply to "Enamel." care Western Elec-
trician, 510 Marquette Bldg., Chicago.

WANTED.
Position as electrician with street railway

company; thoroughly experienced and capable
of taking entire charge of electrical apparatus,
repairing and rewinding motors, etc. Over s
years'practical experience. References furnished.
Address "Locomotive." care Western Elec-
trician, 510 Marquette Bldg., Chicago.

WANTED.
ARMATURES TO REWIND.
Winders direct from T.-H. and Westinghouse
shops. Work guaranteed. Ten vears' experience.
Light plants installed complete. Send for prices.

HODGE, WALSH &, LORINC,
531 Delaware, Kansas City, Mo.

Electrical and Small Woodwork a Specialty.
Send for catalogue.

C. H. LEVER MFG. CO., CHICAGO.

ELECTROTYPES.
CHICAGO ELECTRO. & STEREO. CO.,

196 and 198 S. Clark St., Chicago.

ELECTRICAL

EXCHANGE,
166-174 S. CLINTON ST.,

CHICAGO.

Long-Distance Tel. 744 Express.

WRITE FOR PRICES.

Did You Ever

See a copy of our
latest catalogue
of Electrical

Books? 100 pages,
mailed free.

ELECTRICIAN PUBLISHING CJL

Suite 510 Marquette Bldg., CHICAGO.

Scrap Copper Wire Wanted.
If you have any Old Copper Wire of any description to-

dispose of, it will pay you to communicate with us, as we are
»X all times in the market for any quantity of Scrap Copper
Wire, at the highest market values. We pay cash and send
prompt returns. We are also supplying the electrical trade with
our high grade Babbitt, Cotton Waste, Solder, Etc. Please com-
municate with us.

SWARTS METAL REFINING CO.,
I 18 and 120 W. Lake Street, CHICAGO, ILL.

Stilwell's Patent stea™ Water Purifier.
Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

The Stilwell-Bierce & SmiMaile Co.,

DAYTON, OHIO.
Risdon Iron& locomotive Works, San Francisco, Cal., Pacific Coast Agent.

Write for

Prices on LIVE CEDAR POLES i
TO-

us S. Hart,

OCONTO, WIS.

Map of the United States.
A large handsome Map of the United

States, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S. Eustis, Gen'l Pass. Agent, C, B.

&Q. R. R., Chicago, 111.

INTERNATIONAL ELECTRIC CO,
76 Beekmart Street,

Xew Yorlt.

Ruhmkorff
Induction Coils,

Telephone Colls, Expert* J

mental Work, Small Ma- *

chinery, Binding Posts.

CEDAR
Lindsley Bros.,

MENOMINEE, MICH.,

WHOLESALE PRODUCERS. POLES

CEDAR POSTS, POLES AND PILING
FOR PRICES

ON
Write H. A. TAtiATZ Beaver. Wisconsin.

WHOLESALE PRODUCER OF ALL KINDS OF CEDAR PRODUCTS.

WHITE CEDAR POLES
And STREET CAR TIES.

Wholesale Producers.

PERRIZO & SONS, DAGGETT, IVIICI-I.

MENOMINEE, MICH., for prices on WHITE CEDAR POLES.

Agents Wanted.

A few good live agents

to take subscriptions for

the WESTERN ELEC-
TRICIAN and handle our

book publications. Liberal

commissions paid.

Address, stating expe-

rience and references,

Electrician Publishing Co.,

5 I O MARQUETTE BLDG.,

CHICACO.

EVERY-DAY EXCURSIONS

To all parts of the world can be arrang-
ed for any day in the year, for one or
more persons, upon application to any
principal ticket agent of the Chicago,
Milwaukee & St. Paul Railway. Itiner-

aries carefully prepared for excursions
to California, Mexico, China, Japan,
and to any part of Europe. Estimates
furnished, including all expenses.
Tickets furnished for the complete
journey. It is not necessary to wait for

any so-called "Personally Conducted
Excursions." In these days of progress-

ive enlightenment, with the English
language spoken in every land under the
sun, one does not need to depend upon
the services of guides for sight-seeing,

but can go it alone or in small family
parties, with great comfort and security
and at one's own convenience. Write to

C. N. Souther, Cit-y Ticket Agent, 95
Adams St., Chicago.

^MORIT
INTERIOR CONDUIT

(CurwirviiMO's patents

Note how the Wood-Lining does not crack.

ARMORITE INTERIOR CONDUIT CO., sgEggEs?
ELECTRIC APPLIANCE CO., Chirago, General Western Agents.



March 27, 1897 WESTERN ELECTRICIAN

Victor Turbine Water Wheel.
Cylinder or Register Gate— Close Regulation and High Efficiency

at Full and Partial Gate-
The attention of ELECTRIC COMPANIES is called to this CELEBRATED WATERWHEEL as particularly adapted to their use, on account of its remarkably steady motion,

high speed and great efficiency and large capacity for its diameter, being double
the power of most wheels ot the same diameter. It is used by a number of the leading electric com-
panies with great satisfaction. In the economical use ol water it is without an equal, prodrcing the
highest per cent of usetul effect guaranteed.

SEND FOR CATALOGUE AND PARTICULARS.
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 3S feet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts,
and where the situation admits of their use we recommend them.

THE STILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works, San Francisco, Cal., Pacific Coast Agents.

PLATINUM
For all PurpoaeB.

Scrap and Native Platinum PnrohaBed.
BAKER & CO„4()N-4i4 New Jersey

Railroad Ave., Newark, N. J.

Underground Conduit.

If your wires are going
underground, write

THE H. B.CAMP CO.
AULTMAN, OHIO,

Manufacturers of the conduit used
by the largest telephone and tele-
graph companies. Will furnish any
information desired.

No More Liquid Batteries.
THE ROYAL COMBINES BEST FEATURES OF

LIQUID AND DRY BATTERIES.

ADVANTAGES:
No action until water is added, hence can be kept

in stock for years.
Especially adapted for export, as extremes of tem-

perature will not affect it.

For open circuit work only.
E. M. F. 1.50 on open circuit. I pAmperage 3. on short circuits, j

""^anteed.
Size 5|" by 2£", weight H lbs.

PRICE SO CENTS.
Samples sent to any part of U.S.A. on receipt of 75 cts.

Liberal arrangements mode with trade.

MIDLAND ELECTRIC COMPANY,
5 Hanover Street, New York, U. S. A.

Moonlight Schedule
FOR 1897

IS NOW READY.

'rice IO cents.
' ELECTRICIAN PUBLISHING CO., 510 Marquette Bldg., Chicago.

The Standard Open Circuit Batteries
of the World.

SEMD FOR CIRCULAR AND PBICE3.

THE LECLANCHE BATTERY CO.,
111 to 117 East 131st St., N. Y.

Best, Smallest and Cheapest.

THE UPTON
MIDGET ENCLOSED ARC LAMP.

BURNS 150 HOURS. 20 INCHES LONG ,

We make these Lamps for Low Tension, High Tension, and Street
Railway Circuits. Least possible mechanism. Cheapest

to buy and maintain.

WE ALSO MANUFACTURE OPEN ARC LAMPS FOR ALL CIRCUITS.

yp-r$

fWi

Branolii OJffioess

J. H. BUNNELL Si CO., New York.
ELECTRIC APPLIANCE CO.. Chicago.
ETHEKINOTON K: CO.. Philadelphia.

DUNHAM, CAKKIGAN & HAYDEN CO., Sau Francisco.

Standard Thermometer & Electric Co,
rviass.

HILL
SWITCHES

f¥lfJk SWITCHBOARDS,

PANEL BOARDS,
Are the Highest Crade Electrical Goods of Their Class Ever

Offered theTrade. Don't Buy PoorCoods.
Write for Prices.

W. S. HILL ELECTRIC COMPANY,
NEW BEDFORD, MASS.

BOSTON. 141 Franklin St.

IEW YORK. Machado & Roller.
CHICAGO. Central Electric Company.
SAX FRANCISCO. Aimer Doble Co.

WHEN BUYING DYNAMOS AND MOTORS
WE ASSUME YOU WANT THE BEST.

WRITE US.
KEYSTONE ELECTRIC

CHICAGO OFFICE,

MARQUETTE BUILDING,

IN/IAIN OFFICE AND WORKS:
1221 WEST TWELFTH STREET, ERIE, PA.

AGENCIES IN OTHER CITIES.
BOSTON OFFICE,

41 FEDERAL STREET.
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«" SAWYER-MAN LAMPmrnui
Is Still IV!ad nd Sold by Us.

SAWYER-MAN
125 Robinson St., Allegheny City, Pa.

10 CO

MAdE ' bY- The- Rockwood- Manufacturing- Co- N£*l

,

j.M.M.Wy.fcPewN'A.sv.,
iMoJAMApoLis, Indiana", U. S- A.

WESTERN TELEPHONE

-^CONSTRUCTION CO.,
260 S. Clinton Street, CHICAGO,

. . LARGEST MANUFACTURERS OF . .

Telephones and Appliances,
EXCLUSIVELY, IN THE UNITED STATES.

SMALL SWITCHBOARDS
FOR TOLL LINES.

"VVe make the only Complete Small Switchboard
on the market and it you do not use them you
don't know what you miss.

LARGE AND SMALL SWITCHBOARDS. TELE-
PHONES FOR EXCHANGE AND LONG

DISTANCE LINES.

Our Rule: Satisfaction Guaranteed.

THe D. A, Knsel Telephone Mfg. Co,,
11 OB PINE ST.. ST. LOUIS. MO.

E. S. TABER. V. A. MAYER.

TABER & MAYER,
MANUFACTURERS AND
DEALERS IN

-_-U

Electrical

Goods
AND

Telephone

Apparatus,

Telephone Instruments,
Switchboards, Transmit-
ters. Receivers, Cords,
-Tacks, Plugs, Drops,
Switches, Experim e n t a 1

Work.

185 FRANKLIN STREET,

BOSTON, MASS.

American Electric

Telephone Co.,

The Largest Manufacturers

OF

—

Telephones #

Switchboards
IX THE UXITEW STATES.

All Goods Strictly High Grade.

325 exchanges, aggregating G0,000 telephones, in

use. Three years service. Write for our 1S97

catalogue showing new types and prices.

American Electric Telephone Co.,
71-173 S. Canal St.,

t'HICAtrO.

THE TELEPHONE HAND-BOOK
146

BY HERBERT LAWS WEBB.
Member of the American Institute of Electrical Engineers, and of the Institution of Electrical Engineers, London. Author of "A PraJical Guide to the Testing of

Insulated Wires and Cables."1 Joint Author of
" Electricity in Daily Life."

'ages, 138 Illustrations, Cloth, Hancl-I
EXTRACT FROM PREFACE.

tool* Price $I.OO.
"This little book has no pretension to be considered a complete treatise on telephony as it exists in America. The time for such a work is not yet come. But it is felt that there Is a demand

for a practical book on telephone working and management, and the TELEPHONE HAND BOOK Is an attempt at meeting that demand. With the exception of a few chapters dealing with
certain forms of transmitters and receivers used in Europe, which are given for the information of those who may wish to engage in the manufacture of telephones, the book is based entirely on
standard American practice; and most of the material, apparatus and methods described are peculiar to or have originated in this country."

No pains have been spared to make It the best book of its kind. It is right up to date, intensely practical, and so plain and clear in its language that anyone can understand and learn from it

everything regarding telephone work and management. It conforms in size and style to oar other Hand-Books which have been so favorably received by the entire electrical fraternity.

CHAPTER 1.

2

-CGNTENTS.-
The Invention of the Telephone.
Sound Waves. Articulate speech.
Electric Telephony. The Bell Telephone.
The Microphone.
Current Induction. Electromagnetic In-

duction.
The Induction Coil: Its Use in the Tele-

phone Transmitter.
7. The Complete Telephone Circuit.
8. Magnet Telephones.
9. The Bell Telephone Receiver.
iO. Other forms of Magnet Telephones.
LI. The Gower, Ader and D'Arsonval Kecelv-

- ers. Mercadier's Bl-Telepbone.
The Siemens, Kotyra, Neuniayer

Bb'ttcner Receivers.

c.

\2 and

CHAPTER 13.

14.

15.

16.

17.

18.

19.

20.

Carbon Transmitters.
The Blake Transmitter.
The Long Distance Transmitter.
The Solid-back Transmitter.
The Berliner Transmitter.
TheCuttriss Transmitter.
Various European Transmitters.
The Efficiency of Carbon Transmitters.

21. Batteries for Telephone Work.
22. Open Circuit Batteries.
23. Closed Circuit Batteries.
24. The Practical Management of Batteries.
25. Magneto Bell.
26. Automatic Switches.
27. Telephone Line Construction.

CHAPTER 28. Metallic Circuit,
29. Underground Wires.

Lightning Arresters.
Inside Wiring.
Installation of Telephone Instruments.

33. Inspection and Maintenance.
' The Condenser; Its Use in Telephony.

Electromagnetic Retardation.
Exchange Working.
Small Exchanges.
Party Lines: The Bridging Bell.

Long Distance Telephony.
_. Duplex Telephony.

41. Simultaneous Telegraphy and Telephony
Appendix,

31.

32.

35.

39.
40.

Published and for sale by ELECTRICIAN PUBLISHING CO., Suite 6IO Marquette Building, CHICAGO,
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ONLY 1,000 WILL BE SOLD AT THIS PRICE.
Our Improved Granular Carbon Transmitter has proved a WINNER. For long and short

distances it has no peer. A sample will be sent by mail upon receipt of 75c. ONLY* TWO WILL
BE SENT TO ONE PARTY AT THIS PRICE.

CLARK TELEPHONE AND CONSTRUCTION CO., Palace Block, Minneapolis, Minn..
Manufacturers of High Grade Long Distance Telephones.

T ELEPHONES
S5.00 to S 1 5.00.

Electric, Non-Infringing.

None Better.

ELECTRICAL SUPPLY & TELEPHONE CO.,
1429 Chestnut St., PHILADELPHIA, PA.

^ You've seen them.

Worked fine,

Didn't they?
Long-distance instrument with patented ad-

justable transmitter arm, $9.50. net. Battery call
phones for single lines or for intercommunieating
systems up to twenty stations, $5 to $is, net. We
manufacture all our instruments and will install
any kind required in all part* of the United
States. Write us for particulars.

ORNE ELECTRIC CONSTRUCTION CO.,
9th Floor. Owings Building. CHICAGO.

Guarantee: To sive entire satisfaction.

T
ELEPHONE
Send for our prices before you

place your orders. SDEVEAU &CO.,
32 AND 34 FRANKFORT ST., NEW YORK.

8 GolD Q
MedalS

Havre. Brussels. Paris,

Edinburgh, Chicago. Etc.

Foreign and U.S. Patents.

MILDE
MILDE
MILDE
MILDE
MILDE
Standard Telephone and Electric Co.,

Sole Licensees. MADISON, WIS., U. S. A.

Sensitive as a Blake.

Powerful as a Solid Back.

No Adjustment Required.

Will Not Pack or Get Out of Order.

SWEDISH MICROPHONES.
The

Most

Economical

Instrument

for Exchange

Purposes

on the

Market.

Send

for

New

Reduced

Price

List.

Catalogue

Just out.

SOLD SEPARATELY, GUARANTEED INDEFINITELY.

Ericsson S-weclislT. Telephones,
Wall Sets, Desk Sets, Private Line Sets, Long-Distance Sets, Etc.

We are sole selling agents of the J.. 3C. Ericsson & Co.'s Swedish Coal Grain ."Micro-
phone for the United States.W^HITMAN «& OOUOH,

196 Summer St., Sole Selling Agents for u. S. BOSTON, MASS.
ncFELL ELECTRIC CO., IS49-I55° and 1726 flarquette Bldg., Chicago Agents.

TTERE we have our No. 3, "Espersen

Adjustable Shade Lamp," with

sliding standard. Can be adjusted to

different heights like a student lamp.

In fact it IS the student lamp of

electricity. Jewelers, watchmakers, op-

ticians, and others who use the light

close to their work, find this lamp fills

every requirement.

Any incandescent lamp can be used

with this shade.

MANUFACTURED BY THE

Pacific Electric Co.

LA CROSSE, WIS.

"Write for catalogues of our Shade Lamps.

AGENTS WANTED.

/f51..*TP"THIS(SHAS BEEN MAKING

©Telephones
ilSsf? 20 YEARS, NOT CHEAP BUT

24i SERVICEABLE AM FULLY GUARANTEED.

4 . • CIRCULARS FURNISHED.

jViaduct Electric (°

BALTIMORE. MP, U.S. A.

Brady M&st Arms.

T. H.Brady, New Britain, .Conn., U.S. A..

Manufacturer of Mast Arms.Pole and
Swinging Hoods. House Brackets and
other Specialties for Construction
'Work— Catalogues and Prices fur-
nished on application.

DIRECTORY OF PRINCIPAL ELEC

TRICAL AND MECHANICAL

ENGINEERS.

Charles A. Pratt,

Consulting Electrical Engineer.

Power transmission and subdivision for
factories. Electric coal mining plants.

1 'esigns for special machinery.
Plans, specifications, tes>ts, supervision.

1433-24 llonadnock Bl<lg„ Chicago.

Foree Bain,
Electrical and

Consulting, Mechanical Engineer.
Designing,
Supervising, Plans, Specifications and
Constructing, General Engineering.
Testing. Expert in Patent Causes.

Suite 1657, 1658 and 1659
Monndnock Bldg., CHICAGO.

B. J. Arnold, Mem. a. i. e. e.

Consulting Electrical Engineer.

SPECIALTY:
Beotrlo Railways and Power Stations,

1541 Marquette Bids., Chicago.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,

Consultations, Reports, Estimates, Plana,
Specifications, Superintendence, Tests, Pur-
chasing. Designs of Central Stations a Spe-
cialty. Turner Building. St. Louis.

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

306 Oriel Kid-., ST. LOUTS, MO.

A. M. Patitz, M. A. S. M.E.,

Consulting Mechanical and
Electrical Engineer.

Consultations, Examinations, Reports, Plans,
Specifications, Estimates, Superintendence
and Purchasing. Heating and. Ventilating
Plants, Power, Electric Light and Boiler
Plants. Room 1101 PabstBldg.. Milwaukee, Wis.

An Efficient Device
FOR MEASURING

AND REELING WIRE.

MINNEAPOLIS

ELECTRIC &
CONS. CO.,

13 S. Fourth St.,

Minneapolis.
Minn.

Send
for
circulars.

Exact Size and Appearance of Switch.

PERKINS
New Solid Plate Flush Switch.

CUTS SHOW EXACT SIZE AND SHAPE OF

10 Amp. Double Pole, 10 Amp. Single Pole

Three-Way and Four-Way Switch.

Adjustable Plate on which Key Cannot Bind.

Larger Sizes also in Stock.

Pertins Hue. Mel Ml Co.,

HARTFORD, CONN.
NEW YORK: 219 llnvemcyer Bldg. CHICAGO: 1538 Monndnock.

Switch with I'laic Removed.
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PROGRESS THE ORDER OF THE AGE.
The New'American Leads.

Recent improvements made In the New American Turbine have increased the power as per their
diameter, and produced greater efficiency from whole to half water than any other turbine,, as
evidenced by the following, copied from certified testa m*de at Holyoke, Mass., oo the dates named,
and Bigned by A, F. Bickman, engineer in charge of experiments, and E. S. Waters, hydraulic
engineer.

The originals of these certificates and tests of other sized wheels can be Been at our office.

Test ola 45-Inch Wheel-July 9. 1894.

iHead Kev.per Cu. Ft.
Min. perSec.

H

16.06
16.45

16.78
17.03

16.88

119.17
122.00

117.33
111.83

H. P.
Cent.

141.58 205 27 79.76
127.18 195.1932.58
112.60 |175. 74 82.18

49.99 "9.31

118.67
I

82.07 |ll8.40 75.62

Test of a 42-inch Wheel—July 14, 1894.

|Head.|
Kê 'PM c°- Ft -

Mm. perSec.

Whole Qate| 16.33
16.56
16.59
17.13

Vi "
| 17.48

128.00

134.80

1 9.33
125.25

121.00

134.18
120.85
104.85

92.76
70.C0

199.56

188.14
162.89
142.40

98.85

Per
Cent.

80.50

83.09
82 77
79.21

70.60

For information and catalogue write

THE DAYTON GLOBE IRON WORKS CO., Dayton, 0„ U.S.A.

Racine Automatic

HIGH SPEED

ENGINES
Froml to 125 H. P.

Especially Adapted for

ELECTRIC
LIGHTING,

And all places where
high speed in connection
with economy ia desired.

Out 2.500 in use.

Porcupine & Tubular

BOILERS.
MARINE ENGINES
AND OUTFITS.

Send for catalogue
describing onr new
1 to 6 H. P. Auto-
matic Engine and
Boiler outfit.

Racine Hardware Co.
RACINE, WIS.

THE PELTON WATER WHEEL
Is known the world over as affording the most simple, reliable

and economical powerforall purposes.

7,000 WHEELS NOW RUNNING 5S?i3afflp^."
rtwta, ^-"B -

riCPTDIP DDWED TDA WCMICCin.il Pelton "Wheels are especially adapted to
LLCb I nlli rUT? Cn I HHNoIYIIoOIUN. this purpose and are. operating the major-
ity of'StaLnns of this character in all parts of the world. Highest efficiency and best regulation
guaranteed. Catalogues furnished on application. Address

PELTON WATER WHEEL CO.,
143 Liberty Street, or 121-123 Main Street.

NEW YORK. N. Y.. U. S. A. SAN FRANCISCO. CAL. U. S. A.

Gasoline Engines.
The Best and
Cheapest Pow-
er for driving;

Dynamos. Steady Light Guaranteed. Send
for Catalogue, Etc.

THE VAN DUZEN GASOLINE ENGINE CO., CINCINNATI, OHIO.

floats
N-^z^i^ToF ALL K| NDS
WRITE FOR CATALOGUE

The Electrician Publishing

Co., Suite 5 io Marquette

Building, Chicago. Headquar-

ters for all latest Electrical

Books. Write for Catalogue.

We have just issued a NEW cata-
logue of electrical books containing: 100

pages, listing every work on electric-

ity. A copy will be cheerfully mailed
On receipt of a two-cent stamp.
ELECTRICIAN PUBLISHING CO.

510 Marquette Bldg., Chicago.

WATER WHEEL
150 Styles and Sizes. Upright and Horizontal.

33 YEARS' BUSINESS
affords every facility lor adapting them to

MILLING, MINING, ELECTRIC,
and manufacturing purposes. Easy working balanced gate, and fine regu-
lation. We guarantee highest power, with smallest quantity of water, at

full and part gates. Successfully operating under heads of 2 to 300 feet-

Write us for fine pamphlet and state your wants.

THEJAMES LEFFEL& CO.
si-iii \«.i i eld, oeio. x. s. A.

the Mccormick
TURBINE.

On Vertical or Horizontal Shaft,
Especially Adapted for Electrical Work.

Gives more power per diameter with a higher
pereentage of useful effect than any other water-
wheel heretofore nu-cle. A\ s zes, right and left hand,
are built from patterns perfected under systematic tests in the
Holyoke '1 esting \ Iume.

Parties having power plants which are unsatisfactory, and
those contemplating the improvement of powers, will find it to
their interest to confer with us, as we are willing to
guarantee rt-snits where others have failed, no
matter what make of turbine has heen in use.
STATE ltlO,l Utinr.MS AM) SKXD FOR
(ATALOGrii.

S.MORGAN SMITH CO., York, Pa.
Estimates furnished for complete power plants and

results guaranteed.

IT'S ALL RIGHT.

Webb's Telephone Hand-Book. A book for the
expert as well as the novice- Price $1.00.

ELECTRICIAN PUBLISHING CO.,
5IO IV! s i-o t-Jte-fc*^ CS«j ilHi ng. ^3 l-» icaero.

1300,000
S SERIES ARCS

| INCANDESCENT ARCS

| ALTERNATING ARCS

| LONG BURNING ARCS

§ GENERAL ELECTRIC
COMPANY,

SCHENECTADY, N. Y.

Si

THE LARGEST
ARC LAMP MANUFACTURERS

IN THE WORLD.

ENCLOSED ARCS

OPEN AIR ARCS

SHORT ARCS
LONG ARCS

IN SERVICE
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AUTOMATIC EIMOIIM
HORIZONTAL AND VERTICAL, OF THE HIGHEST

STANDARD OF EXCELLENCE.
MEDALS:

World's Industrial and Cotton Exposition, New Orleans,
American Institute Fair, New York, .

Centennial International Exposition, Melbourne, Australia,
Augusta Exposition, Augusta, Georgia,
World's Columbian Exposition, Chicago,
California Mid=winter Exposition, San Francisco,

1885
1887
1888
891
1893
1894

THE BALL ENGINE CO., ERIE, PA.
Chicago Office, 1526 Monadnock Block.

Vertical Philadelphia Corliss Engines,

Simple, Compound and Triple Expansion—Any Power.

CONDENSERS, AIR POMPS, BLOWING ENGINES,

COMPRESSORS, HEATERS, STEEL CHIMNEYS.

Prices on
Horizontal Philadelphia Corliss Engines,

Any Style.
SELIilXe AGENTS:
New York, Chas. A. Bennett, 126 Liberty St.; Boston, Kellogg & Witherbee,

41 Federal St.; Chicago, Wm. F. Parish Mach. Co., Harquette Building, Chicago,

111.; W. J. Creelman, 818 Granite Building; Charlotte, N. C, Mecklenburg Iron
Works; Detroit, Louis Scofield, Rooms 10 and n Peninsular Bank Building;
Johannesburg, Z. A. R., Sherriff Swingley & Co.; New Orleans, La., ConsoN
idated Eng. Co., Ltd., 817 Union St.

Philadelphia Eng. Works. Ltd., Philadelphia, Pa.

BROOKLYN, N. Y.

Manufacturers of the

lorrin "Climax" and "Compnd" Safety Water

Me Boilers,

BUILT IN UNITS OF 50 TO I ,O0O H. P.

CAUTION:
ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and
All Classes of Iron Work.

Specifications, Drawings and Prices furnished
on application.

Send for Catalogue of Climax and Compound Boilers.

Beware of infringers, they will

be rigidly prosecuted.

o *o*o*o
o

o*o«o*o#o*o*o*o#o» o

Aluminum

I
Nickel Alloy.

O Manufactured by The National Obe
* & Eeduction Co. , under Letters Patento dated Sept. 18, 1891, No. 459,494.

£ This alloy is especially and now univer-
sally used for armor plates, gun metal, pro-

4 jectiles, acid pans, propeller wheels, car
O wheels, eteel castings of any description and
* general foundry castings in either gray
O iron, malleable iron, brass, bronze and cop-
* per castings. It is usedvery extensively in
O puddling furnaces, open hearthB, reverber-
* atory furnaces and steel converters. Its
O fluidity and cleansing properties to metals,
* aside from its strengthening qualities, areO attested by indisputable authorities.

. Aluminum Nickel Alloy Is reduced from
* twenty cents to FOUR CENTS per pound
* in ton or 6oo-lb. barrel lots. Sold under

strict guaranty.

o National Ore & Reduction Co.,

O ST. LOUIS, MO.
O Branch Agencies and Supply Offices:

* Riobabd Bated & Son, Ironmongers,
O Hamilton, England, and Glasgow, Scotland.
* Wm. Clendinneng & Sons, Montreal,
° Can.
? D. C. Caboll & Co., Pittsburg, Pa.
jL The Jodnson Mfg. Co., San Francisco,

5 Cal. -

*
o »o*o*o#o*o *o#o»o#o*o *o#o#

LEVIATHAN
DYNAMO
BELTS

M0WMmm
RUN STRAI

Are Stronger, will run more steadily,

and transmit more power than any
belt made. Oil has no effect on them.

Cost less than leather. Every belt

o-uaranteed. Write for price and sample.

MAIN BELTING CO.,
Sole Manufacturers,

1221-1235 Carpenter St., Philadelphia.

120 Pearl Street, Boston.

55 & 57 S. Canal Street, Chicago.

Main Driving Belts a Specialty.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Arc, D
Apparatus for

irect Current and Altei
lcartdescen-t Lightings

na-fc-

reg.trade marks |he Phosphor Bronze SmeltingCo.Iimited,
2200 WASHINGTON AVE.,PHILADELPHIA:

"ELEPHANT BRAND PHOSPHOR-BRONZE'
' ING0TS,CASTINGS,WIRE,RODS,SHEETS,etc.

yja^Uj^^y" — DELTA. METAL
•"X ' CASTINGS, STAMPINGS »nd FORGINGS

ORIGINAL And Sole Makers in the U.S.

Hu

the AMERICAN-BALL ENGINE
IS MAKING NEW FRIENDS EVERY DAY,

Oar latest order i» for the entire engine equipment of

the new station of the SCRASTOS IIXIIMIXATIXG
HEAT & POWER COMPAST, consisting of

FIVE CROSS COMPOUND ENGINES,
AND ONE SIMPLE ENCINE.

American Engine Co.,
BOUND BROOK, N. J.
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XH^ BERRYIVI/VIN
Feed Water Heater and Purifier.

Provided with U-shaped Tubes, it Never Leaks.

THE HIGHEST GRADE ONXY.
Our catalogue contains tlie representative names of a large number of con-

tented buyers of BERRY1I1JI HEATE11S built by us in the last twenty

years. A copy awaits your order at any time.

I. B. DAVIS & SON, Makers, Hartford, Conn.,
Or addresses given below:

Jas. Berryman, 125 North 4th St., Philadelphia.
VV. H. Gibson, 520 Mcilinah Temple, Chicago.

Jos. WMtaker. 7 and 9 Pearl Street. Boston.
A. A. Cardwell. 39 Cortlandt Street. Koom 127, New York.

Julius Andrae h Sons Co.
}

CONTRACTORS FOR

Complete Electric Light Plants,

Electric Transmission of Power,

Wholesale Dealers in ELECTRICAL SUPPLIES,

Milwaukee, wis.
ESTABLISHED 1860. IXOORPORATED 1S9S

The Electrician Publishing Co., Suite 510 Marquette

Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

J. C. BRILL COMPANY, - - - PHILADELPHIA,
BUILDERS OF RAILWAY AND TRAMWAY CARS OF ALL CLASSES.

Special attention given to the building of Electric Motor and Trail Cars.

Builders of Brill No. 21 Truck with solid forged frame, ap.d "Eureka" Maximum Traction Pivotal Truok,

{MwDlesBAtTerje: Peru Electric MrG.Cn.

—- Peru, Irfo. -

I PORCEIAIN INSUIATION 01 all KindsJ
We Solicit the mahinq ot

Specal Designs of Porcelain.

THOROUGH

EDUCATION

In the theory of the Operation and Installation of Electric Light,
Power and Railway Plants, including flathematics, Mechanics and
Mechanical Drawing for $25.

The Electrical Power and Lighting Scholarship is intended for In-
stallation Engineers, Managers of Electric Plants, Dynamo Tenders,
Linemen, Wiremen, Motormen, Steam Engineers and workers in elec-
trical industries who desire to qualify themselves to install and operate
electrical machinery.

Studies are carried on at home. No time lost from work. Specially
prepared, Instruction and Question Papers, superior to text booits, fur-
nisfied free to students. Mechanical Drawing is taught by a new and
successful method.

We also teach Steam Engineering, Stationary, Locomotive or Marine;
Mechanics; Civil Engineering in all its branches ; English Branches;
Book Keeping and Business Forms.

Mention the subject in which you are interested and send for our
free circular. Address

THE INTERNATIONAL CORRESPONDENCE SCHOOLS,

Box 1002, Scranton, Pa.

The Bullock Electric Mfg. Company,

Eastern

Sales

Agents'.

The Bullock Electric

Company, St. Paul

Building, New

York, N. Y.

No. 665 Bourse Build-

ing, Philadelphia,

Pa.

No. 8 Oliver Street

Boston, Mass.

CINCINNATI, OHIO.

—FORMERLY

The
Card

Electric

Motor
*

Dynamo
Company,

-of-

Cincinnati,

Ohio.

The Above Cut Shows One of Our Multipolar Engine Type Generators.
-SAL-CS AG! :p*-

CHICAGO: No. ess Western Union Building.
ST. LOUIS: St. Louis Electrical Supply Co., No, ©11 MarKet St.

LOUISVILLE: "Wood <Sz Speed, No.283 PUth St.
ATLANTA: G. H. Waae, Xo. 5"OS Gould Building.

SPOKANE: Eleazer Darro\v< No. 1-i and irr Temple Court.
DENVER: Tliomas M. SmLitn, No. l^S-i Cnum.p& St.

LONDON, ENGLAND: Eergtheil <Ss Young, No. IS Camomile St.
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The Buckeye Jilectric Company
Factory: CLEVELAND, OHIO

CHICAGO OFFICE I

753 MONADNOCK BUILDING
Tclcpmonc. Harrison its

J: H. COOKE. Manager.

i J?

^<Z*^TJ. ^^_

2£

z^ S?^£^

<^Cl

f^^Ar^U^ Vl^_^; jfo^^^J^J:

[THIS LETTER WAS RECEIVED IN THE ORDINARY COURSE OF BUSINESS AND WAS IN NO WAY SOLICITED BY. THE WESTERN ELECTRICIAN.]
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NEW DRY OELL!
D Valuable fea-
tures—Excep-
tionally long life

—Stands "shelf-
wear" indefi-
nitely.

m GENOR&COLBURN,
^-""^^T^J 92 Washinntnn St92 Washington St..

BUFFALO, N. Y.

WOVEN LEATHER LINK BELTlNjp

eNuiSerawhide

PIFlSther.
aULTZ'S PATENT

"LLEY .COVER.

El> DRESSING

Vi^^BELT CEMENT.

DYNAMO
, „ „' . ^^feSo^or/jVcuIare-

(^ELTIN&s 8t. Lionle, Mo., r. 8. A. - J 'M^
BKANCHEB: 164 Summer at.. Boston; 113 Liberty St., Bow Tort: 129 North 3d St., Philadelphia-

1>H) DELAWARE HARD FIRRE CO.,
^e^S WILMINGTON, DEL.

SEXI) FOB CATALOGUE ASIO SAMPLES.

Sheets, Rods, Tubes and Special Shapes.
METAl WORKERS FINE TUDlSiSUPPllli

VULCANIZED FIBRE CO
ESTABLISHED 1873.

SOLE MANUFACTURERS OF

. HARD VULCANIZED FIBRE
factory:

wilmington, del.

In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

The Standard Electrical Insulating Material of the World. 14
office:

deyst., new york.

REWIRED WITH RAVEN WHITE CORE WIRE

OFFICE -

The Ferris Wheel Oo.
1 131 The Rookery.

Chicago, April 30, 1896".

NEW YORK INSULATED WIRE CO.,
320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to
use your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test
will no doubt be a most severe one.

Yours very truly
THE FERRIS WHEEL CO.

By L. V. Rice. Mgr.

Used exclusively for all Incandescent Light-
ing at World's Columbian Exposition.

Used in some of the largest buildings in the United
States.

GRIMSHAW WHITE CORE.

RAVEN WHITE CORE

COMPETITION LINE WIRE

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

Used by some of the largest Central Stations
and Fire and Police Departments in the U. 8,

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortland! St., New York. ««™*{mc
£S»£?».

BOSTON:
134 Congress St.

SAN FRANCISCO.
115 New Montgomery St.

Black Diamond File Works.
Est. 1863. Inc. 1895.

%

Twelve

Medals

Awarded at

International

Expositions.

Special Prize

Gold Medal

at Atlanta,

1895.

Our goods are on sale in every leading Hardware Store
in the United States and Canada.

Q. & H. BARNETT COMPANY,
PHILADELPHIA, PA.

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBINQ.

For Electrical and Mechanical Purposes, Hallway Dust Guards, Washers
and Packings. Patent Insulating Cleats.

MANUFACTURED BY

THE KARTAVERT MANUFACTURING CO.. Wilmington, Del.

PROTECT YOUR
Telephone, Telegraph and Fire- Alarm Instruments,

Send for our elaborate 1897 Catalogue, mailed free to any address.

AMERICAN ELECTRIC FUSE GQ,.«^£K&.
Electric Lighting and
Power Apparatus.

THE
Boston, Mass., No. 180 Summer St.
New York, N. V., No. 44 Broad St.
Philadelphia, Pa„ No. 509 Arch St.
Atlanta, Ga., Equitable BIdg.
Chicago, 111., Monadnock BIdg.
St. Louis, Mo., Waiowright Bldg.
San Francisco, Cal., No. 15 First St.
Pittsburg. Pa., John E. Ridall, Carnegie Bldg.
Denver, Colo,, Bussell & Co. BRUSH

ELECTRIC CO.,

imo 10O lights 2.000 candle power.

Office and Works. Cor. Belden and Mason Sts.. CLEYF.IAMt. OHIO,
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.
WE$

H.
R

R.
S

Hixs
G

oN.
NT

' Simplex Electrical Company,
9117 Monadnock Block. CHICAGO. 75-81 Cornhill, BOSTON, MASS.

AI-F-RED FV MOORE,
MANUFACTURER Of

INSULATED ELECTRIC WIRE,
FLEXIBLE CORDS AND CABLES.

80© AXB 20« NORTH THIRD STREET. PHILADELPHIA. PA.

aJw»
1889—Paris Exposition,
Medal for Rubber Insulation.

1893—World's Fair,
Ifledal for Rubber Insulation.

TRADE MARK.

THE SX4XDAKD FOR
RIJRRER INSULATION.

Sole Manufacturers of

Okonite Wires, Okonite Tape, Manson Tape, Candee
w
l?™r Wires

253 BROADWAY, NEW YORK.
Willard L. Candee. I M .„a„-„
H. Durant Cheever. .

"onagers.
Geo. T. Manson, Gen'l Sunt.
W. H. Hodgms. Secy.

LUNDELL
FAN MOTORS.

New Styles Now Ready.

Interior Conduit & Insulation Co.,
General Offices and Works. 627 West 34tn St., New York, N. Y.

OFFICE AND FACTORY, SANDUSKY, 0.
AGENTS

Mayer & EnElund, 6etz Bldg., Phila., P«.
Smith & Wallace. Hamilton St., Boston, Mass.
Ed. P. Sharp, 44 Niagara St., Buffalo, N. Y.
Arthur S. Partridge, Bank of Co

Bldg.. St. Louis, rto.

J. m. Atkinson or Co., 1430 rionadnock Bldg.,

\ Chicago, 111.

Reger& Atwater, 214 Pine St., San Fran-
cisco, Cal.

Central Electric Co., 17* Adams St., CliicCtfO.

Harry n. Shaw u6 Liberty St., New Y<.r"

Faries Universal

Lamp Holder.

Enables the light to be shifted instantly to any desired

position with no attention to fastenings. Plain or orna-

mental. Adapted to all requirements. Write for new
catalogue.

FARIES 1YIFG. CO.,
DECATUR, ILL.

WESTON Eleoteal bfitnment Co,
1 14-120 William St., NEWARK, N. J., U. S. A.

The Weston Arc Light Ammeter

Is cheap, but nevertheless reliable

and very accurate.

The scale is so proportioned that a change of

jig of one ampere can be seen from a considerable

distance. The instrument is absolutely "dead

beat." Three different ranges are being made:

No. 1. 5.8 6.8 7.8 amperes in Jj, ampere div.

No. 2. 8.6 9.6 10.6 " " &
Wo 3 Q Z 10 ri 11 5 " " =A< " "

The NORTHERN ELECTRICAL MFG. 00.,
Madison, \AAIS-,

Manufacturers of MOTORS AND DYNAMOS.
Our machines will operate SUSPENDED from CEILING OVERHEAD or BOLTED DIRECTto
SIDE WALL as readily as when occupying floor space in the ordinary manner. All bearings

self-oiling. See our new patented device for CONNECTING nOTORS DIRECT TO LINE SHAFT
SAVING BELTS. PULLEYS AND FLOOR SPACE

Standard Underground Gable Co.
THE ROOKERY, WESTINGHOTJSE BUILDING, TIMES BUTLDING,

CHICAGO. PITTSBURG. MOW YORK.

Electric Cables, Conduits, Wires and Accessories.
Also High-Grade Rubber Covered Mire* and Cables.

HIGHEST
PARIS 1867. CHICAGO 1893. PHILADELPHIA 1876.

EVSUIvATBD
WIRES AND GABLES.

AERIAL, UNDERGROUND,
SUBMARINE.

W. R. BRIXEY, Mfr. J. E. HAM, Agt.

203 Broadway, New York.

S. F. B. MORSE, Western Agent.

CALIFORNIA ELEC. WORKS, M. DUPEROW, NEW ORLEANS ELEC. CO.,

SAN FRANCISCO, CAL. WASHINGTON, D. C. NEW ORLEANS, LA.

THEATER 1 ™" Clad Rheostat Co.,
I fl L.M I L. R

WESTF1ELD, N. J., U. S. A.

DIMMERS.
RHEOSTATS

FOR ALL PURPOSES.

COMMUTATORS
REFILLED.

Sioux City Brass Works,
SIOTX CITY, IOWA.

PLATINUM
For ell Purposes.

Scrip and Native Platinum Purohaaed.
BAKER & CO., 408-414 New Jersey

Railroad Ave., Newark, N. J.

Queen & Co.,
1012 Chestnut St., PHILADELPHIA.

Acme Testing Sets, Queen-Wlrt
Switchboard Instruments, X-Ray

Focus Tubes, Induction Coils.

WRITE FOR INFOR MATION.

DYNAMOS,
1 5 to 1,000 Lights.MOTORS,

J to 50 H. P. ANY VOLTAGE.

Patented Adjustable Dynamos and
Motors for Floor, Wall 'or Ceiling.

The Ahim-Edwards Electric Co.,
MEDINA, OHIO.

Economizer
MAIN OFFICE AND WORKS: MATTEAWAN, N. Y.

Branch Offices: 74 Cortlandt St.. New York: 321 Ex-
change Bldg.. Boston. Mass.; 1.MO Marquette Bldg.. Chicago: 32First
St., San Francisco. Cal.

WESTON ENGINES
High Pressure Boilers.

Complete Power Plants.
Estimates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATIVES:
JULIAN SCHOLL& CO., - 126 Libert? St., S. r. City.
THE EEY?rCLDS-I.ABOR A CO., 41 So. Ttil St., Phis.
snRA VTnrc srrpprv I. ma.'e'v r, . . =.._.-» n_
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VITREOUS AND STRONG.

>VII sizes made 24. inches long.

Great Redaction in Prices of Wiring Tubes, Insula-

fnre PloafC FtP Himre »iiiipped otk factoby with sew
lUIOl UiCCil&l LlWI J ASfB IMPROVED 1IACHIXEKY

S»s The Akron Insulator & Marble Co., Akron, 0., U.S. A.
Write for prices.

J, H. McGill, 1129 Monadaock Bldg., Chicago Representative.

THE K. A. K.
Simple in Construction,

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM.
Practical in Operation.

SEND FOR FULL PARTICULARS.

KROTZ, ALLEN & KELLY, ""Eg*

Best, Smallest and Cheapest.

THE UPTON
ygl MIDGET ENCLOSED ARC LAMP.

BURNS 150 HOURS. 20 INCHES LONG.

We make these Lamps for Low Tension, High Tension, and Street
Railway Circuits. Least possible mechanism. Cheapest

to buy and maintain.

WE ALSO MANUFACTURE OPEN ARC LAMPS FOR ALL CIRCUITS.

Branch Ottices:
J. H. BUNNELL & CO., New York.
ELECTEIC APPLIANCE CO., Chicago.
ETHEFJNGTON & CO., Philadelphia.
DUNHAM, CARRIGAN & HAYDEN CO., San Francisco.

Standard Thermometer & Electric Co.,
PEABODY, MASS.

"H, W. J," Styles («*") Trolley Insulators.

Philadelphia Section Insulators, Insulated Crossings, Etc.
VULCABESTON Controller Parts, Bushings,

Commutator Rings, Etc.

SEND FOR CATALOGUE "INSULATING MATERIAL" FOR REVISED PRICES.

H. \A/. JOHNS IN/lF-G. Oo.,
240 Randolph St., CHICAGO.

NEW YORK. PHILADELPHIA. BOSTON. LONDON.

Alcatraz Electrical Compound,
Manufactured by

THE CALIFORNIA ASPHALT CO., ^0}-
ABSOLUTELY UNEQUALED FOR

ELECTRICAL AND WIRE INSULATION, Insulating Connections, Dynamos and Motor Bases, Battery and Accumulator
Shelving, Circuit and Switch-Boards.

WATER-PROOFING Cut-Out Boxes, coating wires when subjected to acid or alkaline fumes, and when laid under
cement, etc.

PAINTING Poles, Brackets, Cross-Arms, Benches, Floors, etc.
COATING CABLES, Lead-Covered Pipes, and all underground work.

ALCATRAZ ELECTRICAL COMPOUND is manufactured of the celebrated brand of Alcatraz Asphalt, and possesses many well-known points of superiority.
It has been tried under severe and exacting conditions, and has given perfect satisfaction. It will not Scale, Crack or Burn. Presents a Smooth Surface.
Adheres Tenaciously. Not affected by Thermal or Climatic Conditions. Resists the action of the Elements, Acids, Alkalies, Sewer Oases, and possesses
great strength and elasticity. Being the producers of the raw product, we are enabled to save the middleman's profit, and offer consumers a superior article at a
very low price.

SAMPLE UPON APPLICATION. C.P.WILLIAMS, Sole Agent
U. S. A. 394 1 Cortlandt St., New York City.

SIEMENS & HALSKE ELECTRIC COMPANY OF AMERICA,
—MANUFACTURERS OF

Direct Current, Multipolar, Slow Speed, External Armature Generators and Motors, especially adapted for Direct Connection.

(Type I)—In sizes from SO to 2,000 HI. I=»„

Direct Current, Multipolar, Medium Speed, Internal Armature Generators and Motors adapted for Belting.

(Type A.)—In sizes from IO to 300 M. ^.
Direct Current, Bipolar, Medium Speed, Internal Armature Generators and Motors adapted for Belting.

(Type I—- H.)—In sizes from S to 130 H. f^.
Direct Current Boosters, absolutely controlled by U. S. Patents granted to Siemens & Halske Electric Company.

SIEMENS' BAND ARC LAMPS FOR DIRECT AND ALTERNATING CURRENT, ELECTRIC MINING LOCOMOTIVES, STEAM LOCOMOTIVES, ETC., ETC.

COMPLETE ELECTRIC RAILWAY EQUIPMENTS UNDER SIEMENS' PATENTS:

Siemens' Underrunning Trolleys.
The Siemens Contact Bar is safer than the ordinary trolley, and the overhead construction is less costly. Dr. Ernst Werner von Siemens was the pioneer in

Electric Traction. He built his first Electric Railway in 1879. Write for Catalogues and further information to

SIEMENS * HALSKE ELECTRIC CO. OF AMERICA, 98 Jackson St., Chicago.

SAJLJEIS OVFICES :—NEW YORK, Eastern District, American Surety Building; GREATER NEW YORK, 136 Liberty St. CINCINNATI, Perln Building. MINNEAPOLIS, 249 Second Avenue.
South. DENVER, 60S Boston Block. SALT LAKE CITY, Knutsford Hotel Building. SAN FRANCISCO, 10 Front St. BOSTON, John Hancock Bldg. PHILADELPHIA; 531 Chestnut St.
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From the Torch to the "PIONEER" Enclosed Arc Light, the world has
gradually advanced through all the stages of improving illumination until

now we are practically delivering artificial sunshine. Steady, Clear, Soft,

Shadowless, Simple, Economical and Safe.

IN WRITING FOR OUR CATALOGUE, KINDLY MENTION THIS PAPER.

I THE ELECTRIC ARC LIGHT CO.
9

1

687 AND 689
LOUIS B. MARKS, M. M. E.

CHIEF ELECTRICIAN.

IROADWAY,

.... NEW YORK.

:

150 HOURS.

Colburn Electric Mfg. Co.

PROTECT VOUR
Telephone, Telegraph and Fire- Alarm Instruments,

SeDdfor our elaborate 1897 Catalogue, mailed free to any address.

AMERICAN ELECTRIC FUSE CO. ,87-89 Washington St., Chicago. III.

999 Winter St.. FITCHBURG, MASS
MANUFACTURERS OF

ncandescent Lighting,
ELECTRIC POWER AND

ELECTRO-PLATINC MACHINES.
Tbe Latest Designs. 1 In- Highest Efficiency.

WESTERN AGEitTS :

Baker Bros., Erie St., Toledo, O.
Missouri Electric Repair Co., 16 S. Ninth

St., St. Louis, Mo.
111. Electric Co., 1536 Monadnock Block,
Chicago, 111.

C. P. Hutchinson, Salt Lake City. Utah.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
A him- I'M wards Elcc. Co . i C. B. A Q. R. R xiv Electric Storage Batt. Co. vi

Akron Ins. A Marble Co. ii IV Electrician Pub. Co
xxiii

American Elec. Fuse Co . . iit Chicago El. A Stereo. Co.. xiv

American El. Heat. Corp . ix Chicago Fuse Wire A Mfg Emerson El. Mfg. Co.. ..

American El. Meter Co.. ,
xiv

Amer. El. Telephone Co. xvi Chic. Genl. Fixture Co... 1

American Elec. Works .. . xiii C, M. A St. P. R. R XIV

American Engine Co xviii Clark Tel. A Const. Co.... xvii " Fort Wayne El. Corp XIX

Armorite Int. Con. Co.... xxiv Clonbrock Steam B. Co.. XIX
i

Arnold El. Pr. Station Co

Auto. Cir. Breaker Co— xvii

xvi

Clymer A Heilman
Colburn ElectricMfg. Co.

.

iii

ix
Garvin Machine Co., The

Conn. Pipe Mfg. Co
Cutter El. A Mfg. Co

iv
General Electric Co XVII

Genor A Colburn XXIV
x 1

Gilmore El. &Mfg. Co.... —
BarnettCo., G. A H xxiv Dallett A Co., Thos. H.... viii

Globe Elec. Heating Co... iv

Bates, D. L. A Bro . viii Davis A Son, I. B xix

Besly A Co.,Chas. H XXIV Davis, L. W ix Hart.C.S XIV

Bogart, A. L DaytonGlobelronWks.Co. xviii Hart AHegemanMfg. Co. XX

Delaware Hard Fibre Co.

Detroit Elec. Heat'g Co.. Hill, W. S. Electric Co...Brill Co., J. G xxii ix xiv

i Diehl Mfg. Co
Directory, Principal Elec

Hodge, Walsh A Loring.

.

Holmes Fibre-Graph. Co.xiv xiii

xvii vii

xvii Dixon Crucible Co. , Jos .

.

sviii Hunter Fan A Motor Co.. vill

Bryant Electric Co -

Imperial Porcelain Works—
Eastern Elec. Cable Co...

InteriorCondultAIns. Co I

Bullock Elec. Mfg. Co ...

.

. XX XI
Internat'l Cor. Schools..

Butler Hard Rubber Co .

.

. XV Edison Dec. A M. Lp. Dept
International Elec. Co xiv

California Asphalt Co... . 11 Edison Mfg. Co xxii

. xii Electrical Exchange, The xiv

Card Electric Co .. vil Elec. Sup. A Tel. Co xvii

xii . ii

Central Electric Co V Electric Arc Light Co ill Kartavert Mfg. Co

Keystone Electric Co vii

Keystone Elec. Inst. Co.. xii

Knott, L. E,, App. Co xxii

Krotz, Allen A Kelly ii

Kusel. D.A.Tel. Mg.Co xvi

Leclanche Battery Co xv
Leffel A Co. , James xvi i i

Leonard. Ward, Elec. Co..

Lever C. II. Mfg. Co xiv

Lindsley Bros xiv

Locke, Fred. M xii

Lombard Water Wh. G. Co. xiii

Main Belting Co.

Manhattan Gen'l Cons. Co.

Mansfield Tem. Cop. Co.. xxiv

Mayo, V. J xiv

McDermid Mfg. Co., The. xii

McKeague, J. B
McLaurln A McLaren xii

McLennan A Co., K
McRae, A. L xvii

Metropolitan Elec. Co— xxii

Mica Insulator Co
Midland Electric Co
Minpls. El. A Cons. Co. . xvii

Moore. Alfred F i

Munsell A Co., Eugene... xii

National India RubberCo.

National Ore A Red. Co.. xix

National Tube Works Co. xiii

N. Y. Accum. A Elec. Co.. xii

New York Ins. Wire Co.. xxiv

Northern Elec. Mfg. Co ... . 1

Ohio Electric Works vii

OkoniteCo.,The 1

Orne Elec. Const. Co xvii

Otto Gas Engine Wks.... xix

Pacific Electric Co. xvii

Partrick A Carter Co xviii

Partridge Carbon Co i

Patitz, A. M xvii

Peerless Rubber Mfg.Co. .. xii

Pelton Water Wheel Co.. xviii

Perkins El. Switch Mfg.Co.
Perrizo A Sons xiv

Perry, F. E xiv

Peru Elec. Mfg. Co ix

Philadelphia Eng.Works.
Phillips InsM. Wire Co..

Phosphor-BronzeS.Co.Ld
Pratt. Chas. A
Puritan Electric Co
Queen A Co ...

Reisinger, Hugo
Reynolds, S. K
Robertson A Sons, Jas. L.

Rockwood Mfg. Co., The .

Samson Cordage Wks xii

Sawyer-Man Electric Co .
.

Schmelz, R. W xiv

Shultz Belting Co xxiv
Siemens A Halske E. Co.. il

Simplex Electrical Co., The, 1

Sioux City Brass Works.. I

Smith Co., S.Morgan xviii

Spring Park Laboratory., xxii

xiii

. xix
xvii

i

xii

Standard Paint Co
Standard Tel. A El. Co. . . xvii

Standard Therm. A El. Co. ii

StandardUnderg.Cable Co. i

Stanley Electric Mfg. Co.. xv
Stilwell-Bierce A Smith-
Vaile Co xiv, xv

Storey Motor A Tool Co. iv

Studebaker Bros. Mfg. Co. xvii

Swaxts Metal Refin'g Co.. xiv

Swett A Lewis

Taber A Mayer xvi

Tagatz, H. A xiv
Triumph Electric Co xiii

Van Duzen Gas A Gasoline
Engine Co xviii

Viaduct Mfg. Co xvii

Vulcanized Fibre Co xxiv

Want Advertisements ... xiv
Warren Electric Mfg. Co.. x
Washburn A Moen Mfg. Co.xiii

Webster Chemical Co xiv

Webster, Warren A Co ... . xix
Western Electric Co iv

Western Tel. Cons. Co xvi

WestinghouseEl.AMf.Co.. iv

Weston Electrical Inst. Co. 1

Weston Engine Co 1

Whitman A Couch xvii

Wnltney Elec. Inst. Co.... xii

Williams, C.P ii

Wirt, Chas

P"or Classified Index of Advertisements See Page V*
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HARDTMUTH GORED CARBONS for Direct and Alternating Current

ARC l_AMi=>S r
L

HABIRSHAW AND G. E. CO.'S

WIRES AND CABLES.

AMERICAN CARBON CO.'S Plain and Coated

GENERAL WESTERN AGENTS

HABIRSHAW AND Q. E. CO.'S
WIRES AND CABLES

CARBONS FOR SERIES ARC LIGHTING.

Chicago Edison Co.,
DEALERS IN ELECTRIC LIGHTING SUPPLIES,

_i39 Adams Street, CHICAGO.

THE ORIGINAL PATENTEES AND MANUFACTURERS OF

Cement-Lined Ducts

Engineers and Contractors for Complete Subways.

Address all Correspondence : JfEW HAVEX, COXX.

The Connecticut Pipe Manufacturing Company,

Office and Factory, West Haven, Conn.

THE

Storey
Motors.

Iron-clad. Completely Closed
In. Dust and Moisture

. Proof. No External Mag-
netism.

Specially Adapted for Direct
Connection to Machinery.

:=S£1

Business Established 1865.

Incorporated 1S92.

E. H. Phtpps, President.
Geo. O. Richards. Secretary.
Charles Ward, Gen. Mgr.

I We manufacture a liigh grade Knife We have in stock in our Chicago Store
Switch for switchboard work. We
call It the E Switch.

WAITING FOR
YOUR ORDERS

A quick break switch, made in eizee from 50
amperes capacity to 800 amperes. They
will be listed in our new catalog.
We manufacture arc and incandescent
narnos and direct currentmotora. Also arc
lamiiB.

> Sockets, Switches, Cut-Outs,

;
Tubes and Insulators,

; Shawmut Fuse Wire and

Knife Switches,

! Bells, Annunciators,
' Batteries, Push Buttons,

| Fan Motors, Electric Supplies §
I of all Kinds.

|

7y
; Western Electric Company.

Chicago. New York.

Special Direct Current Motors for All Classes of Work.

THE STOREY MOTOR & TOOL CO.,
MAI

AND ffi? 212-226 Carter St., Philadelphia, Pa.

CHICAGO OFFICE: Metropolitan Elec. Co.. 186-188 Fifth Ave.
KE1I" TORE OFFICE: 136 Liberty Street.

Hit WC11 FACTORY: Hamilton, Canada

ELECTRIC HEATERS """"iKUfcfc EXPEN5 e.

Portable Heater for residences and offices, size 23 inches loog. nv; inches
high, 5 inches wide. "Weight 30 pounds.

Highest Efficiency, Simplicity, Durability, Production Guaranteed.
Our Street Car Heaters lead all competitors.

Send for new illustrated circular.

Heating coils renewed like incandescent lamps. Constructed for any voltage. Work on direct
or alternating current. Consumes 6. S amperes on 110 volt current, 1. 5 on 500 volt current.

THE GLOBE ELECTRIC HEATING CO.,
147 North 12th

Street, Philadelphia, Pa.

Westinghouse Polyphase Apparatus Supreme,
Generators. Motors. Transformers, for Two-Phase. Three-Phase and C. F. Scott
Two-Phase Three-Phase System of Alternating- Current Power Transmission.

26,000 H. P. IN OIL-INSULATED TRANSFORMERS CONSTRUCTED.
Potentials from 5,000 to 50,000 Volts. All Apparatus Xecessary for 100 Mile Transmission.

WESTINGHOUSE ELECTRIC AND MANUFACTURING CO.
PI

New York, 120 Broadway. . Chicago, N. Y. Life Bldg.
Boston, Exchange Bldg. Philadelphia, Qirard Bldg.
Buffalo, N. Y., 8 Erie Co. Bank Bldg Pittsburg, Westinghouse Bldg.
Charlotte, N. C, 36-38 College St. St. Louis, American Central Bldg.

URG,
San Francisco, Mills Bldg. r Westinghouse Electric Co., Ltd.,
Syracuse, N. Y., Bastable Bldg.

J
32 Victoria St., London, S.W., England.

Tacoma, Wash., 102 S. 10th St. ' 32 Ave. de l'Opera, Paris, France.
For Canada address Ahearn & Soper, Ottawa, Ont.
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We Have Fan Motors of All Kinds for

all Circuits.

Lundell Direct Current Desk and Ceiling Fans.

Wagner Direct Connected Alternating Current
Ceiling Fans.

Emerson Alternating Current Induction Fans.

Get Our Prices and We Will Get Your Orders.

s^uJLtSSgU co. Central Electric Company,
KANSAS CITY:

Gate City Electric Co.

Electrical Supplies,

1T3-1T."? Adams St., CHICAGO.

NEW ORLEANS:
404 Carondelet St.

BUFFALO:
742 Guaranty Building.
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TRADE MABK :

«f)lorrtir Stccummator 1

REGISTERED SEPTEMBER It, 18W.
INFORMATION, CAUTION AND NOTICE.

The courts of last resort in patent causes have repeatedly and recently sustained BRUSH PATENTS FOR STORACE
BATTERIES, Nos. 266,090 and 337,299, dated October 17, 1882, and March 2, 1886, covering broadly every practical
type of storage battery plate, including not only pasted plates, but also the so-called Plante plates, in the words of
JUDGE SHIPMAN i52d Fed. I30>: "A secondary battery plate ribbed, honeycombed, studded or equivalent^ prepared
. . . . in which the Plante process of electrical disintegration or some kindred process of forming was used."

In the interest of the development of the storage batterylbusiness these fundamental or basic patents have been acquired at great expense
by the ELECTRIC STORACE BATTERY COMPANY, and users, vendors and makers of storage batteries and storage battery plates are cautioned
against their infringement.

To guard users, vendors and purchasers against inadvertent and unadvised infringement, notice is hereby given that the types of batteries
and plates advertised by the following:

The Electro-Chemical storage Battery Company. Momence Electric Ball Storage Battery Co.. D. J. Hauss,
The lVillard Electric A Battery Company, Silyey Storage Baitery Co. (Dayton Mrg. Co.). Eclipse Electric Company,
The Ohio Storage Battery Company'. New York Accnmnlator & Electric Co., The American Battery Company,
X orwalk Electric A Bat' cry Company. The Haschke Storage Battery Company. Samuels 1>.\ namic Accnmnlator Company.
The Warwick Electric Manufacturing Compmy. Woodward Electrical Company, Xational Electric Car Lighting Company*.
Electric Xovelty Works. Bevere Electric Company.

Are considered flagrant infringements; and further, that vendors, purchasers and users thereof will be prosecuted by injunction and otherwise
according to law.

THE ELECTRIC STORAGE BATTERY CO.,
Drexel Building, PHIUADELPHIA, PA.BRANCH OFFICES:

66 Broadway. NEW YORK 1543 Marquette Bldg., CHICAGO. 215 N. Calvert St.. BALTIMORE. Md. 222 Market St.. SAN FRANCISCO. Cal.

For Electric Launch Batteries and Apparatus, address The Electric Launch Company. JTorris Heights, New York City.

92 State St., BOSTON. Mass.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Accumulators.
Electric Storage Battery Co,

N. Y. Aceum. A Elec. Go.
Annunciators.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial EL Supply Co.
Electric Appliance Co.
Partrick A Carter Co.

Arc Lamps.
Bullock Elec Mfg. Co.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
DiehlMfg Co.
Electrio Arc Light Co.
Ft. Wayne Elec. Corporation.
Keystone Electric Co.
Manhattan Gen'l Cons. Co.
Perkins Elec. Switch Mfg. Co.
Puritan Electric Co.
Standard Therm. A Elec. Co.
Westinghouse El. & Mfg. Co.

Arc Light Cord.
Samson Cordage Wks.

Assavers.
Nat'l. Ore A Reduction Co.

Batteries and Jars.
Butler Hard Rubber Co.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Edison Mfg. Co.
Electric Appliance Co.
Electric Storage Battery Co.
Genor A Colburn.
Leclanche Battery Co., The.
Metropolitan Electric Co.
Midland Electric Co.
Ohio Electric Works.
Peru Elec. Mfg. Co.
Western Electrio Co.

Bells.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Huebel & Manger.
Ohio Electric Works.
Partrick A Carter Co.
Western Electric Co.

Belting.
Jewell Belting Co.
Main Belting Co.
Shultz Belting Co.

Boilers.
Clonbrock Steam Boiler Co.
Weston Engine Co.

Books, Electrical.
Electrician Publishing Co.

Bronze.
Besly & Co., Chas. H.
Phosphor BronzeSm.Co. ,Ltd.

Brushes.
Central Electric Co. '

Commercial El. Supply Co.
Holmes Fibre-Graphite Co.
McKeague, J. B.
Partridge Carbon Co.
Wirt. Chas.

Burglar Alarms.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Huebel & Manger.
Partrick A Carter Co.
Western Electric Co.

Cables (See Insulated Wires.)
Cables, Electric (See Insu-
lated Wires), Copper,
Sheet aud Bar.
American Elec. Works.
Brixey. W. R.
Central Electric Co.
Commercial El. Supply Co.
Eastern Electric CaDie Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C Co.
Washburn & Moen Mfg. Co.
Western Electrio Co.

Carbons.Points A Plates.
Central Electric Co.
Chicago Edison Co.
Chicago General Fixture Co.
Commercial El. Supply Co.
Electric Appliance Co.
General Electric Co.
Partridge Carbon Co.
ReiBinger, Hugo.
Standard Paint Co.
Western Electric Co.

Cars.
Brill Co.. J. G.

Coloring for Inc. Lamps.
Webster Chemical Co.

Compound.
Central Electric Co.
California Asphalt Co.
Commercial El. SuDply Co.
Electric Appliance"Co.
Johns Mfg. Co., H. W.

Okonite Co.
Standard Paint Co.

Conduits.
Akron Ins. & Marble Co.
Armorite Interior Cond. Co.
Camp Co., H. B.
Central Electric Co.
Commercial El. Supply Co.
Conn. Pipe Mfg Co.
Electric Appliance Co.
Interior Conduit A Ins. Co.

Construction & Repairs.
Bullock Elec. Mfg. Co.
Chicago Edison Co.
Davis. L. W.
Electrical Exchange, The.
Ft. Wayne Elec. Corporation.
Hodge, Walsh A Loring.
Keystone Electric Co.
Warren Electric Mfg. Co.

Contractors and Electric
right Plants.
Ahlm-Edwards El. Co.
Arnold El. Pr. Station Co.
Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
Bullock Elec. Mfg. Co.
Card Electric Co.
Clymer A Heilman.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co-
Hodge, Walsh A Loring.
Keystone Electric Co.
Northern Electl. Mfg. Co.
Patitz, A. M.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Warren Electric Mfg. Co.
Westinghouse Elec & Mfg Co.
Western Electric Co.

Copper.
Besly & Co., Chas. H.
Mansfield Temp. Copper Co.
McDermid Mfg. Co.

Copper Wires.
American Electrical Works.
Besly & Co., Chas H.
Brixey, W. R.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
General Electric Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn A Moen Mfg. Co.
Western Electric Co.

*

Cordage.
Samson Cordage Wks.

Correspondence Schools.
Int. Correspond. Schools.

Crookes* Tubes.
Central Electric Co.
Commercial El Supply Co.
Edison Dec. & M. L. Dept.
Edison Mfff. Co.
Knott, L. E. Apparatus Co.
Perkins Elec. Switch Mfg.Co.
Spring Park Laboratory.
Swett A Lewis.

Cross-Arms, Pins and
Brackets.
Brady, T. H.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.

Cut-Outs and Switches.
Automatic Cir. Breaker Co.
Bryant Electric Co.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer A Heilman.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Eddy Elec. Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Elec. Co.
Gilmore El. & Mfg. Co.
Hart & Hegeman Mfg. Co.
Hill. W. S. Elec. Co.
Imperial Porcelain Works.
Pacifio Electric Co.
Peru Elec. Mfg. Co.
Perkins Eleo. Switch Mfg Co
Reynolds, S. K.
Westinghouse El. & Mfg. Co.

Dynamos.
Ahlm-Edwards El. Co.
American Engine Co.
RrnRh W'pWn <"<o.

Bullook Eleo. Mf^. Co.
Card .hiieubtiG oo.
Central Electric Co.
Clymer & Heilman.
flnlhiiTn TT.l Mfn- /-,„

Commercial El. Supply Co.
Dienl Mfg. Co.
Eddy Elec. Mfg. Ca
Ft. Wayne Elec. Corporation.
General Electric Co.
Keystone Electrio Co.
Northern Electl. Mfg. Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Warren Electric Mfg. Co.
Westinghouse El. & Mfg. Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
American El. Heating Corp.
Detroit Elec. Heating Co.
Globe Elec. Heating Co.
Johns. H. W-, Mfg. Co.

Electric Meters.
American El. Meter Co.

Electric Railways.
Brush Electric Co.
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg. Co.

Electrical and mechani-
cal Engineers.
Bain, Foree.
Bryan & Humphrey.
Eddy Elec. Mfg. Co.
McRae, A. L.
Patitz, A. M.
Pratt. Chas. A.

Electrical Instruments.
Automatic Cir. Breaker Co.
Bryant Electric Co.
Central Electric Co.
Chicago Edison Co.
Clymer A Heilman.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Electric Appliance Co.
Gilmore El. & Mfg Co.
Keystone El. Instrument Co.
McKeague, J. B.
Queen A Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical Specialties.
American Elec. Fuse Co.
American El. Heating Corp.
Automatic Cir. Breaker Co.
Bryant Electric Co.
Carlisle A Finch.
Central Electric Co.
Clymer & Heilman.
Commercial El. Supply Co.
Faries Mfg. Co.
Genor & Colburn.
Imperial Porcelain Works.
Lever, C. H. Mfg. Co.
Metropolitan Electric Co.
Paciflc Electric Co.
Partrick A Carter Co.
Peru Elec. Mfg. Co.

Electrical Woodwork.
Lever, C. H. Mfg. Co.

Electro-Plating Mach'y.
Besly & Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.

Electrotypers.
Chic. Electro & Stereo. Co.

Engines, Gas.
Otto Gas Engine Wk£.
Van DuzenGas &Gso.En.Co.

Engines, Steam.
American Engine Co.
Ball Engine Co.
Philadelphia Eng. Works.
Weston Engine Co.

Fan Outfits.
Bates ABro.. D. L.
Central Electric Co.
Commercial El. Supply Co.
Diehl Mfg. Co.
Emerson El. Mfg. Co.
Hunter Fan & Motor Co.
Interior Conduit & Ins. Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.

Feed AVater Heaters.
Davis & Son, I. B.

Fibre.
Butler Hard Rubber Co.
Delaware Hard Fibre Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co., G. AH.

Fire Alarms.
Western Electric Co.

Fixtures. El. & Combn.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.

Fuse Wire.
Brixey. W. R.

.

Chicago Fuse Wire A Mfg.Co.
Commercial El. Supply Co.
Electric Appliance uo.
General Electric Co.

Gaskets.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Gas Lighting, Electric.
Bogart, A. L.

Gears.
Besly A Co.. Chas. H.

General Elec. Supplies.
Besly A Co., Chas. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Clymer & Heilman.
Commercial El. Supply Co.
Cutter El. A Mfg. Co.
Elec. Sup. & Telep Co.
Electric Appliance Co.
General Electric Co.
Genor & Colburn.
Gilmore El. A Mfg. Co.
Hill, W. S Elec. Co.
Hodge. Walsh A Loring.
Huebel A Manger.
Interior Conduit A Ins. Co.
International Elec. Co.
Johns, H. W.,Mfg. Co.
Metropolitan Electric Co
Midland Electric Co.
Minneapolis El. A Cons. Co.
Ohio Electric Works.
Pacific Electric Co.
Partrick & Carter Co.
Peru Elec. Mfg. Co.
Sioux City Brass Works.
Taber A Mayer.
Westinghouse El. A Mfg. Co.

Globes and Electrical
Glassware.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Hemlngray Glass Co.

Govnors. Wrater Wheel.
LombardWater Wheel Gv.Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hard Rubber Goods.
Butler Hard Rubber Co.

Induction Coils.
International Elec. Co.
Queen A Co.

Insulators and Insulat-
ing Materials.
Akron Ins. & Marble Co.
Brixey, W. R.
Bryant Electric Co.
California Asphalt Co.
Central Electric Oo.
Chicago Edison Co.
Commercial El. Supply Co.
Delaware Hard Fibre Co.
Electric Appliance Co.
Empire China Works.
Gilmore El. A Mfg. Co.
Hart A Hegeman Mfg. Co.
Hemingray Glass Co.
Hodge, Walsh & Loring.
Interior Conduit A Ins. Co.
Johns Mfg. Co., H. W.
Kartavert Mfg. Co.
Locke, Fred. M.
McKeague, J. B.
Mica Insulator Co.
National India Rubber Co.
New York Insu lated Wire Co.
Okonite Co., The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated Wires and
Cables—Magnet Wires.
American Electrical Works.
Brixey. W. R.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Eastern Electric Cable Co.
Electric Appliance Co.
General Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.

Lamps, Alternating.
Puritan Electrio Co.

Lamp Shades.^

Lamps, Incandescent,
Buckeye Electric Co.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Edison Dec. A M. Lamp Dept.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Electric Co..
Metropolitan Electric Co.
Ohio Electric Works.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Westinghouse El. A Mfg. Co.

Lamp Trim'r's Wagons.
studebaker Bros. Mrg. Co.

Lightning Arresters.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Westinghouse El. A Mfg. Co.

Magnet Wire.
(See Insulated Wires.)

Mechanical Machinery.
Besly A Co., Chas. H.
Garvin Machine Co., The.
Robertson A Sons. J. L.
Stilwell-Bierce Smith-Vaile

Mica.
Central Eleotric Co.
Commercial £1. Supply Co.
Johns Mfg. Co., H. W,
McLaunn & McLaren.
Munsell & Co., Eugene.

Mining Apparatus. Elec.
Bullock Elec. Mfg. Co.
General Electric Co.
Keystone Electric Co.
Westinghouse El. A Mfg. Co.

Motors.
Ahlm-Edwards E:ec. -Co.
American Engine Co.
Bates &Bro.. D. L.
Brush Electric Co.
Bullock Elec. Mfg. Co
Card Electric Co.
Central Electric Co.
Colburn El. Mfg. Co.
Commercial El. Supply Co.
Dallett A Co.Thos. H.
Diehl Mig. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Interior Conduit & Ins. Co.
Keyst' ne Electric Co
Metropolitan Electric Co.
Northern Electl. Mfg. Co.
Ohio Electric Works.
Sioux City Brass Works-
Stanley Elec. Mig. Co.
Storey Motor A Tool Co.
Triumph Electric Co.
Warren Electric Mfg. Co.
Westinghouse El. & Mfg. Co.

Oil Filters.
Metropolitan Electric Co-

Packing.
Besly A Co. Chas. H.
Garlock Packing Co.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
California Asphalt Co.
Central Electric Co.
Commercial El. Supply Co.
Johns, H. W. Mfg. Co.
Standard Paint Co.

Phosphor Bronze.
Phosphor Bronze Sm. Co.Ltd.

Platinum.
Baker A Co.

Poles.
Brown, DeWltt, Cedar Co.
Hart, C. S.
Lindsley Bros.
Perrizo A Sons.
Tagatz, H. A.

Porcelain.
Akron Ins. A Marble Co.
Bryant Electric Co.
Central Electric Co.
Commercial El. Supply Co.
Empire China Works.
General Electric Co.
Imperial Porcelain Works.
McKeague, J. B.
Peru Elec. Mig. Co.

Publishers, Electrical.
Electrician Publishing Co.

Pulleys.
Rockwood Mfg. Co., The.

Push Buttons.
Central Electric Co.
Commercial- El. Supply Co.
Electric Appliance Co.
Partrick & Carter Co.

Reels, Wr
ire.

Minneapolis El. & Cons. Co>
Refiners.

Re-Wfnding.
Chicago Edison Co.
Htctrical Exchange. The.
Hodge, Walsh & Luring.

Rheostats.
General Electric Co.
Iron Clad Rheostat Co.
Leonard, Ward, Elec. Co.
Westinghouse El. A Mfg. Co.

Search Lights.
Cailisle A Finch.

Second-Hand Machin'y.
Electrical Exchange, Tne.

Speaking Tubes.
Electric Appliance Co.
Partrick A Carter Co.

Speed Indicators.
Besly A Co., Chas. H.
Keystone El. Instrument Co.
Queen & Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Steam Ganges.
Robertson & Sons, J. L.

Steam Heating.
Webster A Co.. Warren.

Si eel Pipe.
National Tube Works Co.

Storage Batteries.
Electric Storage Battery Co.
N. Y. Accum. & Elec Co.

Supporters, Inc. Lamp.
Faries Mfg. Co

Tapes. Insulating.
American Electrical Works.
Brixey. W. R.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Insulated Wire Co.
Okonite Co., The.
Simplex Electrical Co.
Standard Paint Co.
Washburn A Moen Mfg. Co.

Telegraph Apparatus.
Electric Appliance Co,
Western Electric Co.

Telephones. Telephone
Material and Switch-
boat ds.
American El. Telephone Co.
Central Electric Co.
Clark Tel. A Const. Co.
Commercial El. Supply Co.
Elec. Sup. & Telep Co.
International Elec. Co.
Kusel, D. A. Tel. Mfg Co.
Metropolitan Electric Co.
Orne Elec. Cons. Co.
Standard Tel. A El. Co.
Taber A Mayer.
Viaduct Mfg. Co.
Western Electric Co.
Western Tel. Cons. Co.
Whitman A Couch.

Transformers.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Ft. Wayne Elec. Corporatlo"
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
Brill Co , J. G.
General Electric Co.
Westinghouse EI. A Mfg. Co,

Turbine Wheels.
Dayton Globe Iron Works Co.
Leffel & Co.. Jas.
Pelton Water Wheel Co.
Smith Co.. S. Morgan.
Stilwell-Bierce Smith-Vaile.

Water Wheels.
Dayton Globe Iron Works Co.
Leffel A Co., Jas.
Pelton Water Wheel Co.
Smith Co.. S. Morean.
Siilwell-Bierce Smith-Vaile.

Wire, Bare.
Besly & Co., Chas. H.
Brixey. W. R.
Central Electric Co.
Commercial El. Supply Co.
Electrio Appliance Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co
Standard Underground C Co
Washburn & Moen Mfg. Co."

Wire Joints.
American Elec. Fuse Co.X Ray Outfits.
Central Electric Co.
Commercial El. Supply Co.'
Edison Dec. A M. Lamp Dept.
Edison Mfg. Co.
Knott, L. E. Apparatus Co.
Queen Si Co.
Spring Park Laboratory,



April 3, 1897 WESTERN ELECTRICIAN

DIEHL ELECTRIC FANS.
WOUND FOR ALL CURRENTS, EXCEPT ALTERNATING.

New Designstor this Season.

Ceiling Fans,
Column

pell ns.

HIGHEST EFFICIENCY, GREATEST DURABILITY.
Our finest designs are ornamented with solid cast brass.

OUR '97 FAN CATALOGUES ARE NOW READY.
Any ofOnr Fans Furnished with Four Blades if so Ordered.

SHONV ROOMS:
NEW YORK, 561-563 Broadway. BOSTON, 128-132 Essex Street.

CHICAGO, 192-194 VAN BUREIM STREET.

DIEHL MANUFACTURING CO
ELIZABETHPORT, N. J.

P

BELT
DRIVEN

DIRECT
DRIVEN

|he0R|)e™
M^H5FIELD,DriiLlLl.5J

WE UNDERSELL ALL!

1.75

Bicycle Electric Lights &3.00
Nt-r-ktif Klf ..-trie Lights l.fiO

Edison Electric Motors 1.00
Batter? Fan Motors ' 5.00
68 Medical Batteries
Induction Coils
Ek-i'tiir Hells finest,
Dry Batteries Best, .25

Discount to Dealers.

Our Bicycle Electric Light
is the best thing that ever
happened. Catalogue free.

OHIO ELECTRIC WORKS, Cleveland, Ohio.

Style F.

BELLS
AND

PUSH BUTTONS.
Exclusive Features*

Send for New Catalogue.

Huebel & Manger,
MANUFACTURERS,

290 Graham St., Brooklyn, N. Y.

TRIMMER'S
TOWER WACOIM.

NOVEL FEATURES.
With it a Trimmer can trim ab

pared with 60 lamps triinnifd by
and kit.." Write for detailed des

250 lamps as com-
udgiug with ladder

STUDEBAKER BROS. MFG. CO.,

SOUTH BEND, IND.
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KEYSTONE ELECTRIC COMPANY,

HIGH-GRADE ELECTRICAL MACHINERY,

CHICAGO OFFICE:
Marquette Bnilding

BOSTOX OFFICE:
41 Federal Street.

AGENCIES IN OTHER CITIES.
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ALTERNATING CURRENT CEILING FANS
No Brushes.
Bio Commutator.
Self-Iiuln-icatiiig.

Absolutely Xoiseless.

AND FAN MOTORS.
200 Revolutions per minute at 125 Watts.

150 Revolutions per minute, 100 Watts.

12 inch, 16,000 alter=

nations, 1,700 revolu-

tions, 50 watts.

12 inch, 7,200 alter-

nations, 1575 revoIu=

tions, 45 watts.

16 inch, 16,000 alter-

nations. 1,700 revolu-

tions, 100 watts.

16 inch, 7,200 alter.

nations, 1,550 revolu-

tions, 90 watts.

THI IN/II IM ELI IVI

Send for

Catalogue

and

Prices.

Our motors
will pa j'

for their

cost in one
season by
their sav-

ing in cur-

rent con-

sumed.

5, IVIO.

Electric Motors and Generators,
MANUFACTURED BY

THOS. H. DALLETT * CO.,
York St. and Sedgley Ave.,

PHILADELPHIA, PA.

Portable Electric Drills,

Starting Boxes and
Controllers,

Automatic Switches

Flexible Insulated Couplings.

ELECTRIC 1

Wounct tor
Any Voltage

FAN
A Written Guarantee

.

With Each Fan

i D.L. BATES &BR0.
^DAYTON 0.
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The Tuerk Alternating Current
Ceiling Fan.

1897 Patterns Now Ready.
Some new features embodied in our '97 product make it

better than ever.

Made for from 50 to 120 Volts

60, 125 and 140 Cycles.

94
94
94
9.4

94
94
94
94
94<

SPECIAL FEATURES:
High Economy.
Self-Oiling Bearings.
Adjustable Blades.
Starting Switch at Bottom

Five different styles of finish—Bronze, Bower-Barff, Ivory and
Gold, Bronze, Polished Brass.

The Handsomest Fan on the Market.

Strong,
Reliable,

Noiseless,
Durable,

Ornamental
and Inexpensive

to Operate.

SEINP FOR 189? CATALOGUE.
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t.4

t.4

9.4

94
9.4
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44
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HUNTER FAN * MOTOR CO., FULTON, N. Y.
E. M. LATHA3I & CO., GENERAL SK.I.L1\<. ACESTS, 13« LIBERTY STREET. JEW YORK. Y. S. A.
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THE ELECTRA
JJ

•TRADE MARK' TRADE MARK'HIGHEST GRIDE NUERNBERG CARBONS.

FOR DIRECT CURRENT ARC LAMPS. FOR ALTERNATING CURRENT ARC LAMPS,
SEND F"OR LATEST PRICE LIST TO-

HUGO REISINGER, NO. 38 BEAVER STREET . NEW YORK. d£3? SEB^/d°^2S?da.

AND IT'S A JEWEL!

ELECTRIC

DISK

STOVE!
TUAT DCATC TUEM All I

Made for all incandescent circuits, "director alternating."
I nn I DCnlu I nCIII ALL I Uses 2V4 to 3 amperes at 110 volts. G% inches diameter-
over 33 square inches heat inn surface. Latest improvements; safe, reliable, durable, efficient, and re-
pairable. Gets hot quick—no matches, smoke, lire or danger. Roils the teakettle or the coffee pot,
stews oysters, fries meat and potatoes; does all kinds of light cooking. Valuable for the lunch
counter and hundreds of other places. Send for Circulars. We have the best Air Heaters, Ovens,
Laundrylrons, Tailor's "Goose," Water Heaters, Curling IronHeaters, Etc. Dealers sell our goods
quickly because they are O. K. and prices are right.

DETROIT ELECTRIC HEATING CO.,
132 SHELBY STREET, DETROIT, MICH.

REPAIRS
L. W.DAVIS,

MURDOCH BUILDING.

CINCINNATI, OHIO.

5(S £^- <JO ^5.OO

Electric Stew Pan. Electric Curling Iron Heater.

Some of our goods which connect to lamp sockets,

using from A to 2 amperes at 110 volts.

AMERICAN ELECTRIC
HEATING CORPORATION.

Electric Heating Pad.

NEW YORK. BOSTON,

39 C0RTI.AN0T STREET. SEARS BUILDING.

CHICAGO,
M0NADN0CK BLOCK.

FWtTif. Stove lioothinc Irons Electric Foot Warmer

READHI THE LINES.
Fans. Fans. Fans. Try us. Try us. Try us.

Messrs. Green & Bauer, whom we represent, are making

the finest Crookes Tubes on the market. They make

them for two-inch coils—mark you, this is extraordinary.

a
Try us on sockets—we'll surprise you—in fact we have switches

and sockets galore—you know what this means—so try us.

Did you read in the paper the other day about the engineer that

committed suicide because his dynamo brushes didn't work right? He'd

have been here yet if he'd sent us an order for Younglove & Gere's woven wire brushes.

Try us. Try us. Try us. Try us. Try us. Try us.

COMMERCIAL ELECTRICAL SUPPLY CO.,
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II WARREN ALTERNATOR

THE

MODERN

DYNAMO

For Central Station Lighting,
60 K. W. WARREN ALTERNATOR.

Induction Type,

Any Voltage or Multi-Voltage,

Stationary Armature,
Stationary Field,

No Moving Wire, No Brushes,
Moderate Speed,
Non-Hazardous.

DEMONSTRATED
By TWO SOLID YEARS' HARD
SERVICE and now we are on

the

WARPATH FOR BUSINESS.

See Where
They're Made?

Want to Know More?

WRITE TO

WARREN ELECTRIC MFG. CO.,
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EtruEK-E F. Phillips, Prest. F. X. Phillips, Treas. W. H. Sawyer, Secy.

AMERICAN ELECTRICAL WORKS,
\

j I 1 PROVIDENCE, K. JL

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICAN JTE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Store, P. C. Ackerman, 10 Cortlaiidt St.

Chicago Store, F. E. Douohoe, 241 Madison St.

Montreal Branch, Eugene F. Phillips' Electrical Works,

water i- wheel Governor
THAT GOV/1 !IMJ

Waterville & Fairfield Railway & Light Co. , I

' Waterville, Me., Jan. 18, 1896. ("

Lombard Water-Wheel Governor Co., Boston, Mass.
Gentlemen:—In regard to your Type C governor, which is regulating for us

our two Hercules Wheels, which give power to operate our Light Plant, Street
R. R. and Power Generator, we are frank to admit that the machine does its work
admirably. We have no hesitancy in recommending it to those in want of a
governor. (Signed)

I. C. Libby, President Waterville & Fairfield R. R. & L. Co.

LOMBARD WATER-WHEEL GOVERNOR CO.,
61 Hampshire St., BOSTON, MASS.

No Sparking Under Varying Load,

No Wear on the Commutator.

90^ PURE GRAPHITE.

Holmes Fibre=Graphite Mfg. Co.,

Station Z, Philadelphia.
WRITE FOB PRICE LIST.

COMMUTATOR^

BRUSH i

;'5t\jf.-VMTO.\tW\H5i

Patented.

MDOUBLE GROOVE PONY INSULATOR
HICH INSULATION.

The most perfect Glass Insulator made is the

Teat Insulator.

"The Teats on the lower rim of the petticoat

attract the water on the outer and inner surfaces

of the Insulator into drops. The water drops
from these points onto the cross arm, thereby
preventing the moisture from creeping to

the pin."

HEIYIINGRAY GLASS CO.,
Co
X*

on '

FACTORIES, MUNCIE, IND.

'J

The largest makers of all sizes and kinds of Special

Wrought Mild Steel and best Wrought Iron Tubular Coods
in the world, control the manufacture of Wrought Tubular

Coods made of a high class of mild steel from the ore to

the finished product, and unqualifiedly recommend Na-

tional Steel Pipe for all uses as better than any iron pipe

made.

Jewell Belting Co.

TANNERS OF

OAK BELTING LEATHER,
Manufacturers of . . ,

High Grade Oak Belting,

HARTFORD, CONN.

THE TRIUMPH ELECTRIC CO.,
CINCINNATI, OHIO,

MANUFACTURERS OF

Medium and Slow Speed Electrical Machinery,
Direct Connected Generators,

Direct Connected Elevator Motors,
Direct Grip Hoists,

Motors for Special Work.
WRITE FOR CIRCULAR M.

OFFICE AND FACTORY: 610-616 BATMILLER STREET.

( New York: Messrs. Machado £ Roller, 303 Broadway. Chicago: Messrs. Whiteside & Foster, 1000-1002 Fisher Bldg.

SALES OF FICES. i

Atlan,a: Messrs. Moore & McCrary.Norcross Bldg. Nashville: Mr. J. W. Chester.

( St. Louis: Triumph Electric Co.. 004 Oriel Bldg. Pittshurg: Mr. W.B. Pearson, 504 Germania Bank Bldg.

WFAGTOKY.

SvnonQ

EVERYTHING IN WIRE.
BARE AND INSULATED.

ALSO MANUFACTURERS OF THE "CHICAGO" RAIL BOND.

WASHBURN * MOEN MFC. CO.,
NA/ORCESTER, MASS.

BRANCH OFFICES AND WAREHOUSES: New York, Chicago. San Francisco. Houston, Philadelphia,
Pittsburg, Scranton.

WEATHERPROOF WIRE,
ACENCIES:

Western Electric Co., New York.

Electric Appliance Co., Chicago,

Pettingell Andrews Co., Boston.

• Electrical Engineering Co., Minneapolis,

St. Lonis Electrical Supply Co., St.-Lonis.

The Bradford Belting Co., Cincinnati.

Phillips Insulated Wire Co,
Office and Factory: PAWTUCKET, R. I.
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WANTED.
An electric litjjlit and gas superintendent now

in charge of a combined plant, will be open for
engagement May 1st. Reference from present
owner. Address, B. S. Reynolds, 1615 Kentucky
street, Louisiana, Mo.

WANTED.
A western manufacturer of enameled iron

ware wants an office man with some capital.

Apply to "Enamel," care Western Elec-
trician, 510 Marquette Bldg., Chicago.

WANTED.
Position as electrician with street railway

company; thoroughly experienced and capable
of talcing entire charge of electrical apparatus,
repairing and rewinding motors, etc. Over s

vears'praetical experience. References furnished.
Address "Locomotive," care Western Elec-
trician, 510 Marquette Uldg., Chicago.

WANTED.
Position in railway work as electrical engineer,

master mechanic or as foreman on line, or car
barn work Thoroughly experienced in construc-
tion and operation of street railways. Can fur-

nish best of references from past and present
employers. Address "Worker," care Western-
Electrician, 510 Marquette Bldg., Chicago.

WANTED.
Situation with engineering firm or growing

light and power company preferred, by educated
young man of 25, with 5 years' experience in

three-wire system; am a conscientious worker,
and have been in charge of present central

station over three years. Salary of less impor-
tance than opportunity for thorough, practical

experience. Refer to reliable parties. Address
"Advancement," care Western Electrician,
510 Marquette lildg., Chicago.

WANTED.
Situation by young man of twenty-five, with

four years' experience, with electric light com-
pany or gas combined. Would like to get in

lighting station, with company doing its own
wiring. Willing to locate anywhere where I can
advance myself. Have had experience in al-

most every branch of work connected with
electric light and uas works and office work as

well. Salary of less importance than opportu-
nity for thorough, practical experience. Can
furnish best of reference. Address "Energetic,"
care Western" Electrician, Suite 510 Mar-
quette Building, Chic? go.

ARMATURES TO REWIND.
Winders direct from T.-H. and Westlnghouse
shops. "Work guaranteed. Ten years' experience.
Light plants Installed complete, send for pf ices.

HODCE, WALSH & LORINC,
531 Delaware. Kansas City, Mo,

FOR SALE.
20,000 SOLDERING STICKS for sale cheap.

Send 10 cents for sample stick by mail. R. W.

SCHMELZ. Jacksonville, Florida.

FOR SALE.
125 h. p. Buckeye engine, automatic cut-off

14 ;
\HmikIi. 240 R. P. M. Engine complete

with iron sub-base. This engine is practically
new, having been used less than a month.
Price, $900, f. o. b. cars Cincinnati, O-
F. E. PERRY. Murdock Bldg., Cincinnati, O.

FOR SALE.
Two 30 k. w. 1,000 volt compound wound Gen-

eral Electric alternators, latest type, with excit-
ers and instruments, good as new and very
cheap. One 60 k w. standard alternator, 1,000
or 2,000 volt, with exciter and instruments, in

line condition. A bargain. V. J. MAYO.
luO N. Clinton St., Chicago, 111.

THETELEPHQNE HAND-BOOK
BY

HERBERT LAWS WEBB.
Price §1.00.

The only complete and practical work
of its kind on the market.

published by

THE ELECTRICIAN PUBLISHING CO.,
Suite 510 Marquette Building. Chicago.

eoLQftmm
tC£HT£AM

Anchor or Toggle Bolt.

Electrical and Small Woodwork a Specialty.
Send for catalogue.

C.H. LEVER MFG. CO., CHICAGO.

ELECTROTYPES.
CHICAGO ELECTRO. & STEREO. CO.,

196 and 198 S. Clark St., Chicago.

H

ELECTRICAL

EXCHANGE,
166-174 S. CLINTON ST.,

CHICAGO.

long-Distance Tel. 744 Express.

WRITE FOR PRICES.

Agents Wanted.

A few good live agents

to take subscriptions for

the WESTERJf ELEC-
TRICIAN and handle our

book publications. Liberal

commissions paid.

Address, stating expe-

rience and references,

Electrician Publishing Co.,

5 I O MARQUETTE BLDC,

CHICAGO.

Scrap Copper Wire Wanted.
If you have any Old Copper Wire of any description to

dispose of, it will pay you to communicate with us, as we are
"X all times in the market for any quantity of Scrap Copper
Wire, at the highest market values. We pay cash and send
prompt returns. We are also supplying the electrical trade with

;h grade Babbitt, Cotton Waste, Solder, Etc. Please com-
municate with us.

WARTS METAL REFINING CO.,
I 18 and 120 W. Lake Street, CHICAGO, ILL.

Stil well's Patents™™ Water Purifier.
Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

Tie Stiltell-Bierce & Smitn-Yaile Co.,

DAYTON, OHIO.
Risdon Iron & locomotive Works, San Francisco, CaU Pacific Coast Agent,

WHITE CEDAR POLES
And STREET CAR TIES.

Wholesale Producers.

PERRIZO & SONS, DAGGETT, MICH.

Map of the United States.
A large handsome Map of the United

States, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S. Eustis, Gen'l Pass. Agent, C, B.

&Q. R. R., Chicago, 111.

INTERNATIONAL ELECTRIC CO,
76 Beekman Street,

Wew York.
Ruhmkorff

Induction Coils.

Telephone Colls, Experi-

mental Work, Small Ma*
chloery. Binding Posts.

CEDAR
Lindsley Bros.,

MENOMINEE, MICH.,

WHOLESALE PRODUCERS. POLES
FOR PRICES

CEDAR POSTS, POLES AND PILING
Write H. A. TAGATZ, Beaver, Wisconsin.

WHOLESALE PRODUCER OF ALL KINDS OF CEDAR PRODUCTS.

Write for

Prices on LIVE CEDAR POLES °s
TO

S. Hart,

OCONTO. WIS.

Brown Kedarfe

,'*»n-.liijjaiiiC^v«Jfl*iLi-*i»i.,..vA <*b£*t£& li

'

1

MENOMINEE, MICH., for prices on WHITE CEDAR POLES.

EVERY-DAY EXCURSIONS

To all parts of the world can be arrang-
ed for any day in the year, for one or
more persons, upon application to any
principal ticket agent of the Chicago,
Milwaukee & St. Paul Railway. Itiner-

aries carefully prepared for excursions
to California, Mexico, China, Japan,
and to any part of Europe. Estimates
furnished, including all expenses.
Tickets furnished for the complete
journey. It is not necessary to .wait for

any so-called - "Personally Conducted
Excursions. '

' In these days of progress-
ive enlightenment, with the English
language spoken in every land under the
sun, one does not need to depend upon
the services of guides for sight-seeing,
but can go it alone or in small family
parties, with great comfort and security
and at one's own convenience. Write to

C. N. Souther, City Ticket Agent, 95
Adams St., Chicago.

FUSE WIRE) *<•"*<*
I Carrying

AND LINKS Capacity.

FOR ALL SYSTEMS. )

Abso,,,r4r,„.

*
S
8-

CHICAGO FUSE WIRE & MFG. CO.,

153 Lake St., Chicago.

HILL
SWITCHES,

SWITCHBOARDS,

PANEL BOARDS.
Are the Highest Crade Electrical Goods of Their Class Ever

Offered the Trade. Don't Buy Poor Coods.
Write for Prices.

W. S. HILL ELECTRIC COMPANY,
NEW BEDFORD, MASS.

EOSTOJi. 141 Franklin St.

NEW YORK, llacbado & Roller.
CHICAGO, Central Electric Company.
SAN FRANCISCO, Abner Doble Co.
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Victor Turbine Water Wheel.
Cylinder or Register Gate— Close Regulation and High Efficiency

at Full and Partial Gate-
The attention of ELECTRIC COMPANIES is called to this CELEBRATEH WATERWHEEL as particularly adapted to their use, on account of its remarkably steady motion,

high speed and great efficiency and large capacity for its diameter, being double
the power of most wheels ot the same diameter. It is used by a number of the leading electric com-
panies with great satisfaction. In the economical use ot water it is without an equal, prodrcing the
highest per cent of usetul effect guaranteed.

SEND FOR CATALOGUE AND PARTICULARS.
The accompanying engraving represents a single lOinch Victor Turbine on horizontal shaft to

develop 36 H. P. under 3S feet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts,
and where the situation admits of their use we recommend them.

THE SXILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron S: Locomotive Works, San Francisco, Cal., Pacific Coast Agents.

Most Durabl ttery Cell

TRUSTI

'roduced.

CO 2.

IP'

CO p.-o

3* .2 3
3 <*

w to „» X 73
-t n

S-b-8

8 £

Manufactured by The Butler Hard Rubber Co. 33 Mercer St., N. Y.

Moonlight Schedule^^ P.T.FflTRIfllA TV l»ITKT.lS¥¥¥T«irr< fin K 1

FOR 1897
IS NOW READY.

'rice IO cents.
ELECTRICIAN PUBLISHING CO., 510 Marquette BIdg., Chicago.

!
"ifJOS

Wmir

The Standard Open Circuit Batteries

of the World.

SEND FOK CIBCULAR AND PRICEJ.

THE LECLANCHE BATTERY CO.,

111 to 117 East 131st St.. N. Y.

THE S. K. C. SYSTEM.
A COMPLETE SYSTEM FOR

Long Distance Transmission,
General Station Distribution,

ill and Factory Equipment
Generators will be wound and guaranteed for an E. M. F. as

10,000 VOLTS.
as

CORRESPONDENCE SOLICITED.

STANLEY ELECTRIC MANUFACTURING COMPANY,
N^itts-field, IVIj

THE ROYAL ELECTRIC CO., Montreal, Canada, are

sole licensees for the manufacture and sale of the S. K. C.

System in Canada. ... . . ;

U.
BRANCHES OFFICES:

£lticaso, SOS Dearborr
Boston, EquitableNew York, 3&

1 St.
Building„
Cortlandt St.
-icisoo, NOG IVIa

Anderson, S. C.
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The largest manufacturers of switchboards and telephone apparatus exclusively in the
United States (there were several of these)—

The company that guarantees their instruments indefinitely—
The company whose goods have been used in Europe for seven years

—

The company with their claim No. 1 and the other fellow with claim No. 2—
All of the above and a few others started in the race with us for the Biloxi, Miss., telephone

exchange order. All of the other companies had good runners and smooth talkers. We never
knew before that telephone apparatus could do as much as these parties claimed for their goods.
Personally we were knocked speechless, but happily our instruments started in and did a
little talking for us. They won the day and the order was ours. Look out for our goods in the
next race. They are winners and those who are looking for a good thing should investigate.

THE D. A. KUSEL TELEPHONE MFG. CO., 1105 Pine Street, St. Louis, Mo.

JstJJtJjL^jL^LBIG
WA033

and big salaries depend on a man's abili-
ties. They depend on what he knows.
The men who work the longest hoiirs and
get the smallest pay are those who put
their brains to the least use.
There are three pursuits in which the

wages and salaries are,; liberal to bright
people. These people are killed mechan-
ics, engineers and .machinists. The more
they know, the more pay 'hey get.
Lord's Power and Machinery Magazine

will teach ambitious workmen the most
valuable lessons. ,; It will be worth more
to them in one month than 't costs for five

years. It covers most thoroughly the en-
tire field of mechanics, engineering and
machinery. Published monthly for $1 a
year. Send 10 cents for a sample copy

'1

-i

s.
jj GUILD & LORD £
j 613 Atlantic Ave., Boston, Mass. k

^)y-yf%tf«»-a-in»-'-,->"-^'jry

Book Orders
GIVEN PROMPT ATTENTION.

Electrician Publishing Co.,

Suite BIO Marquette Bldg.. CHICAGO.

E. S. TABER. V. A. h.AYER.

TABER & MAYER,
MANUFACTURERS AND
DEALERS IN

ELECTRICAL GOODS

TELEPHONE APPARATUS.
Telephone Instruments. Switchboards, Trans-

mitters, Receivers, Cords. Jacks, Plugs, Drops,
Switches. Experimental "Work.

185 FRANKLIN ST., BOSTON, MASS,

WESTERN TELEPHONE

-^CONSTRUCTION CO.,
260 S. Clinton Street, CHICAGO,

. . LARGEST" MANUFACTURERS OF . .

Telephones and Appliances,
EXCLUSIVELY, IN THE UNITED STATES.

DYNAM0=

ELECTRIC

MACHINE

DESIGN

TAUGHT

BY MAIL.

The Mechanical- Electrical Scholarship is a thoroURh course of HStruc'nVulorn rsonsiwho wisft to obtain such technical education as will qualify them
to design electrical machinery and to become Electrical Engineers.

>ared Instruction and Ques-
-jors direct the student and

Drawing is successfully taught by a new

Studies are carried on at home. Specially prep;
tion Papers lake th.i plaje of t -xt-books. Instruct!
assist mm in his studies. Mechanical Drawing is si

For those who wish to study the operation and installation of electric
,ht, power and railway plants, the Electrical Power and Lighting Scholar-

ship is designed

. .. We also have courses in Steam Engineering; Civil Engineering in all its
01 anches; Book-keeping and Business Forms and the English Branches.

Mention the subject in which you are interested and send for our FreeCir-cular which contains lull particulars. Address

THE INTERNATIONAL CORRESPONDENCE SCHOOLS.

Box 1002, SCRANTON. PA.

American Electric

Telephone Go.,

The Largest Manufacturers

-OF-

elephoni
witchbc rd
IS THE ITXITED STATES.

All Goods Strictly High Grade.

325 exchanges, aggregating 60,000 telephones, in

use. Three years service. Write for our 1897

catalogue showing new types and prices.

171-173 S. Canal St.,American Electric Telephone Co., CHICAGO.

NEW EDITION,
CROSBY & BELL'S ELECTRIC RAILWAY,

jrST OUT. PRICE S3.SO. SEXD FOR IT.
ELECTRICIAN PUBLISHING CO., 5 10 Marquette Building, CHICAGO.

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT. 'ANY VOLTAGE. CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICHIGAN, U. S, A.

THE TELEPHONE HAND-BOOK
BY HERBERT LAWS WEBB.

Member of the American Institute of Electrical Engineers, and of the Institution of Electrical Engineers, London. Author of "J. Practical Guide to the Testing of
Insulated Wires and Cables." Joint Author of 'Electricity in Daily Life."

1^6 paseSs 138 lllustrs itions, Cloth, Hand-Book Size, Price $I.OO.
EXTRACT FROM PREFACE.

"This little book has no pretension to be considered a complete treatise on telephony as it exists in America. The time for such a work Is not yet come. But It is felt that there is a demand
tor a practical hook on telephone working and management, and the TELEPHONE HAND HOOK Is an attempt at meeting that demand. With the exception of a few chapters dealing with
certain forms of transmitters and receivers used in Europe, which are given for the information of those who rnav wish to engage in the manufacture of telephones, the book is based entirely on
standard American practice; and most of the material, apparatus and methods described are peculiar to or have originated in this country."

^ro pains have been spared to make it the best hook of its kind. It is right up to date, intensely practical, and so plain and clear in Its language that anyone can understand and learn from it

everything regarding telephone work and management. It conforms in size and style to our other Hand-Books which have been so favorably received by the entire electrical fraternity.

CHAPTER l. -The Invention-of the Telephone.
2. Sound "Waves. Articulate Speech.
3. Electric Telephony. The Bell Telephone.

,

4. Tlie Microphone.
5. Current Induction. Electromagnetic In-

duction.
6. The Induction Coll: Its Use In the Tele-

phone Transmitter.
7. The Complete Telephone Circuit.
8. Magnet Telephones.
9. The Bell Telephone Receiver.

10. Other forms of Magnet Telephones.
11. The Gower, Ader and D'Arsonval Receiv-

ers, Mereadier's Bi-Telephone.
12. The Siemens, Kotyra, Neumayer and

Bottcher Receivers.
Published and for sale by ELECTRICIAN

CHAPTER 13.

14.

-CONTENTS.
Carbon Transmitters.
The Blake Transmitter.
The Long Distance Transmitter.
The Solid-back Transmitter.
The Berliner Transmitter.
The Cuttriss Transmitter.
Various European Transmitters.
The Efficiency of Carbon Transmitters.
Batteries for Telephone "Work.
Open Circuit Batteries.
Closed Circuit Batteries.
The Practical Management of Batteries.
Magneto Bell.

Automatic Switches.
Telephone Line Construction.

CHAPTER 28. Metallic Circuit,

29. Underground Wires.
30. Lightning Arresters.
si. Inside Wiring.

Installation of Telephone Instruments.
Inspection and Maintenance.
The Condenser; Its Use in Telephony.
Electromagnetic Retardation.
Exchange Working.
Small Exchanges.
Party Lines: The Bridging Bell,

ay. Long Distance Telephony.
40. Duplex Telephony.
41. Simultaneous Telegraphy and Telephony

Appendix.

32.

37.

PUBLISHING CO., Suite 510 Marquette Building, CHICAGO.
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ONLY 1,000 WILL BE SOLD AT THIS PRICE,
Our Improved Granular Carbon Transmitter has proved a WINNER. For long and short

distances it has no peer. A sample will be sent by mail upon receipt of 75c. ONLY TWO WILL
BE SENT TO ONE PARTY AT THIS PRICE.

CLARK TELEPHONE AND CONSTRUCTION CO., Palace Block, Minneapolis, Minn..
Manufacturers of High Grade Long Distance Telephones.

"* You've seen them.

Worked fine,

* Didn't they?
Long-distance instrument with patented ad-

justable transmitter arm, $9.50 net. Battery call
phones for single linesorfor intercommunicating
systems up to twenty stations, 35 to $is, net. We
manufacture all our instruments and will install
anv kind required in all part* of the United
States. Write us for particulars.

ORNE ELECTRIC CONSTRUCTION CO,,
9th Floor, Owings Building, CHICAGO.

Guarantee: To trive entire satisfaction.

TELEPHONES
S5.00 to $15.00.

Electric, Non-Infringing.
None Better.

ELECTRICAL SUPPLY &, TELEPHONE CO,,
1429 Chestnut St., PHILADELPHIA. PA.

Telephone Men!
Read Webb's "Telephone Hand-

Book." Price, $1.00. . . .

Electrician Publishing Company,
Xnlt^KIO llnrniief ».' Rids.. <llM'n2:o.

8 GolD Q
MedalS

Havre, Brussels, Paris,

Edinburgh, Chicago. Etc.

Foreign and U.S. Patents.

Sensitive as a Blake.

Powerful as a Solid Back.

No Adjustment Required.

Will Not Pack or Get Out of Order.

Standard Telephone and Electric Co.,

Sole Licensees. MADISON, WIS., U. S. fl.

SWEDISH MICROPHONES.

MILDE
MILDE
MILDE
MILDE
MILDE

The

Most

Economical

Instrument

for Exchange

Purposes

on the

Market.

Send

for

New

Reduced

Price

List.

Catalogue

Just out.

SOLD SEPARATELY, GUARANTEED INDEFINITELY.

Ericsson {S-wedijslT: Telephones,
Wall Sets, Desk Sets, Private Line Sets, Long-Distance Sets, Etc.

We are sole selling agents of the I.. 31. Ericsson & Co.'s Swedish Coal Grain Micro-
phone for the United States.

^rHlTlHAJX: «Ss COUCH,
196 Summer St., Sole Selling Agents for U. S. BOSTON, MASS.

ricFELL ELECTRIC CO.. 1540-1550 and 1726 riarquette Bldg., Chicago Agents.

TJERE we have our No. 3, "Espersen

Adjustable Shade Lamp," with

sliding standard. Can be adjusted to

different heights like a student lamp.

In fact it IS the student lamp of

electricily. Jewelers, watchmakers, op-

ticians, and others who use. the light

close to their work, find this lamp fills

every requirement.

Any incandescent lamp can be used

with this shade.

MANUFACTURED BY THE

Pacific Electric Co.,

LA CROSSE, WIS.

Write for catalogues of our Shade Lamps.

AGENTS WANTED.

"—f—THIS Co HAS BEEN MAKING

Telephones
K? 20 YEARS, NOT CHEAP BUT
SERVICEABLE AND FULLY GUARANTEED.

. • CIRCULARS FURNISHED. •

Viaduct Electric C?
BALTIMORE.MD, U.S.A.

- Brady Mast Arms.

T. H. Brady, New Britain,. Conn., U. S. A.,

Manufacturer of Mast Arms.Pole and
Swinging Hoods, House Brackets and
other Specialties for Construction
Work,— Catalogues and Prices fur-
nished on application.

DIRECTORY OF PRINCIPAL ELEC-

TRICAL AND MECHANICAL

ENGINEERS.

Charles A. Pratt,

Consulting Electrical Engineer.

Power transmission and subdivision for
factories. Electric coal mining plants.
T'esigns for special machinery.
Flans, specifications, tests, supervision.

1423-24 Jlonadnock Bldg., Chicago.

Foree Bain,
Electr ;cal and

Consulting, Mechanical Engineer.
Designing,
Supervising, Plans, Specifications and
Constructing, General Engineering.
Testing. Expert in Patent Causes.

Suite 1657. 1 G58 and 1659
Monad noek Bldg., CHICAGO.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,

Consultations, Reports, Estimates, Plana,
Specifications, Superintendence, Tests, Pur-
chasing. Designs of Central Stations a Spe-
cialty. Turner Building, Ht. Louis.

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

306 Oriel Bldg., ST. LOUIS, MO.

A. M. Patitz, M.A.S.M.E.,

Consulting Mechanical and
Electrical Engineer.

Consultations, Examinations, Reports, Plans,
Specifications, Estimates, Superintendence
and Purchasing. Heating and Ventilating
Plants, Power, Electric Light and Boiler
Plants. Room 1 101 Pabst Bldg., Milwaukee, Wis.

An Efficient Device
FOR MEASURING

AND REELING WIRE

MINNEAPOLIS

ELECTRIC &
CONS. CO.,

13 S. Fourth St.,

Minneapolis.
Minn.

Send
for
circulars.

Arnold Electric PowerStation Co.,

Suite 1540 Marquette Bldg., Chicago.

Engineers and Contractors for

Electric Power Stations.

Sole owners of patents controlling the "ARNOLD
SYSTEM" of power station construction.

Reduction In first cost, economy and greater
reliability in operation. Write for information.

1300,000
§ SERIES ARCS

f INCANDESCENT ARCS

S ALTERNATING ARCS

f LONG BURNING ARCS

THE LARGEST

ARC LAMP MANUFACTURERS f
IN THE WORLD. §

ENCLOSED ARCS 3
OPEN AIR ARCS •

SHORT ARCS §
LONG ARCS •

GENERAL ELECTRIC
COMPANY,

SCHENECTADY, N. Y. IN SERVICE 1
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PROGRESS THE ORDER OF THE AGE.
The New American Leads.

Recent improvements made in the New American Turbine have increased the power as per their
diameter, and produced greater efficiency from whole to half water than any other turbine, as
evidenced by the following, copied from certified tests m«de at Holyoke, Mass., on the dates named,
and signed by A. F. 3ickman, engineer in charge of experiments, and E. S. Waters, hydraulic
engineer.

The originals of these certificates and tests of other Bized wheels can be seen at our office.

Test of a 45-inch Wheel—July 9, 1894. Test of a 42-inch Wheel -July 14. 1894.

Head.
Rev.per
Min.

On. Ft.

perSec.
H. P.

Per
Cent

Whole Gate
%

% "

a

Head. Rev. per
Min.

128.00
134.80
1^9.33
125.25

121.00

Cn. Ft.
perSec.

H. P.
Per
Cent.

Whole Gate
%
a
a
a

16.06
16.42

16.78
17.03

16.88

119.17
122.00

117.33
111.83

118.67

141.58
127.18

112.60
98.12
82.07

205 27
195.19
175.74
149.99

118.40

79.76

32.58
82.18
79.31

75.52

16.33
16.56
16.59

17.13
17.48

134.18
120.85
104.85
92.76

70.80

199.56

188.14
162.89

142.40

98.85

80.50
83.09

82 77
79.21

70.60

For information and catalogue write

THE DAYTON GLOBE IRON WORKS CO, Dajton, 0., O.S.A.

AMERICAN-BALL

ENGINES.

Multipolar Dynamos and Motors.

AMERICAN ENGINE CO.,

Bound Brook, N. J.

....BINDERS....
FOR THE

Western Electrician
$I.OO EACH.

ELECTRICIAN PUB. CO.,
CHICHGO.

THE PELTON WATER WHEEL
Is known the world over as affording the most simple, reliable

and economical power for all purposes.

Filling every condition of service in a most effi-

cient and satisfactory way.

J*elton Wheels are especially adapted to

this purpose and are operating the major-
"n all parts of the world. Highest efficiency and best regulation

7,000 WHEELS NOW RUNNING

ELECTRIC POWER TRANSMISSION
ity of 1 stations of this character in all parts of the w
guaranteed. Catalogues furnished on application. Address

PELTON WATER WHEEL CO.,
143 Liberty Street, or 121-123 Main Street,

NEW YORK, N. Y.. U. S. A. SAN FRANCISCO. CAL. U. S. A.

Gasoline Engines.
The Best and
Cheapest Pow-
er for driving

Dynamos. Steady Light Guaranteed. Send
for Catalogue, Etc

THE VAN DUZEN GASOLINE ENGINE CO., CINCINNATI, OHIO.

V^--^ -— OF ALL Kl N DS
WRITE FOR CATALOGUE

The Electrician Publishing

Co., Suite 510 Marquette

Building, Chicago. Headquar-

ters for all latest Electrical

Books. Write for Catalogue.

GRAPHITE FOR RESISTANCE...
Made in almost any form required and of 1 ohm or 1,000,000 ohms as

desired. We also make graphite boxes and crucibles resisting heats
of 4,000 degrees

JOS. DIXOX CRUCIBLE CO.. Jersey City, X. J.

WATER WHEEL
150 Styles and Sizes. Upright and Horizontal.

33 "STE-A-TIS' BUSINESS
affords every facility for adapting them to

MILLING, MINING, ELECTRIC,
and manufacturing purposes. Easy working balanced gate, and fine regu-
lation. We guarantee highest power, with smallest quantity of water, at
full and part gates. Successfully operating under heads of 2 to 300 feet-

Write us for fine pamphlet and state your wants.

THtJAMESLEFFEL&CO.
SPRIXGFIELD, OHIO. V. I

the Mccormick
TURBINE.

On Vertical or Horizontal Shaft,
Especially Adapted for Electrical Work.

Chives more power per diameter with a higher
percentage of useful effect than any other water-
wheel heretofore m»de. AH sizes, right and left hand,
are built from patterns perfected under systematic tests in the
Holvoke Testing Flume.

Parties having power plants which are unsatisfactory, and
those contemplating the improvement of powers, will fincl it to
their interest to confer with us, as we are willing to
guarantee results where others have failed, no
matter what make of turbine has been in use.
STATE REQUIREMENTS AND SE\I> FOR
CATALOGUE. -

S.MORGAN SMITH CO., York, Pa.
Estimates furnished for complete power plants and

results guaranteed.

ICITY and MAGNET*ISM.
A series of thirty-four lessons covering the Science of Electricity from its Fundamental Principles to its Everyday Practical Application. Comprises 325 pages, over 300 diagrams and illustralions. Price $2. By

PROF. P. C. JACKSON. University of Wisconsin. I PROF. WU. A. ANTHONY, of New York. I PROF. A. C. PERRINE, Leland Stanford University. Cal
PROF. H. S. OAKHART. University of Michigan. PROF. BROWN AYRES, Tulane University.

[ I'ROF. GEO. D. SHEPARDSON, University of Minn.
PROF. B. F. THOMAS, University of Ohio. A Comprehensive Treatise in Simple Language, free from Algebraic Equations and Easily I iider»tn.,d. And othersTABLE O l=" CONTENTS:

Everyday measurements of electric power. Cfl
densers and the measurement of their capacity.

TT'lrt/rf .ij-.Itt*:.-! rlfmne-i + i nn r.f wirvf-nln

1. The nature and properties of electricity.

2. Machines for generating electricity by friction and
by electric induction.

3. Electric batteries or appliances for generating elec-

tricity by chemical action.
4. Electric batteries or appliances for generating elec-

tricity by chemical action (concluded).
5. The magnetic effects of electric currents, magnetic

fields.

6. The magnetic effects of electric currents, and mag-
netic circuits.

7. Ohm's law of the flow of electricity.

8. Heating effects of electric currents.
effects of electric currents.

9. Galvanometers and voltameters.
10. Measurement of electrical resistance.
11. Everyday measurements of electric currents

pressures.

Miscellaneous

and

Electrolytic deposition of metals,
The electric telegraph.
Multiple telegraphy.
The telephone.
The construction of telegraph and telephone lines
and instruments.

Testing lines for insulation and conductivity and the
location of leaks and breaks.
Principles of continuous current dvnamos and
motors.
Principles of continuous current dynamos and
motors, their construction, care and attendance.
Arc lighting and arc light machinery.
Incandescent lighting and power transmission, two,
three and five wire systems of distribution for
electric lights and motors.

FEATURES O F" SUPEI
Methods of Generation, its Principles of Action, and the
laws which govern it.

3. Simplicity of Language.—Out of every hundred peo-
ple who are interested in Electricity, there are ninety-
nine who have not had the advantages of more than an
average education. The other one perhaps may be a col-
lege-bred man who understands the higher mathematics
and can read technical works on electricity and com-
prehend them. But this book is intended for the ninetv
and nine, and hence has been written in language that
the man of average education can understand. All

23.

F-OUR PRIME
"Electricity and Magnetism" differs materially from any

other book that was ever published on the subject, its

characteristic features are:
1. Its Authority.—It was written by a corps of men

eminent in the electrical profession, whose life work is the
study of the science and the imparting of their knowl-
edge to others. No other electrical book ever published
has had such an array of talent on its electrical stall'.

2. Its Scope.—It treats the subject from its primary
and fundamental principals to its practical application,
covering the Nature and Properties of Electricity, the

Sent postage prepaid to any address in the World on receipt of price, $2.00.

ELECTRICIAN PUBLISHING CO., 510 MARQUETTE BLDC, CHICAGO.

Construction of electric light and power circuits and
their testing.

24. Testing electric, light circuits, and the distribution
and measurement of light.

25. Electromagnetic induction.
2t>. Alternating currents.
27. Alternating currents and alternating current ma-

chinery (concluded).
2S. Miscellaneous applications of electric motors.
29. Electric railways.
30. Methods of handling and controlling railway motors

and generators.
31. Model electric plants.
32. Underwriters' rules, etc.
33. Electric welding, forging,

the kitchen.
31 Electro-therapeutics.

I O F* ITY.
superfluous technicalities and intricate mathematical
equations have been eliminated and the wnole subject is
made plain and practical.

4. It is a Catechism.—At the beginning of each chapter
or lesson throughout the book is a series of questions,
bearing upou the previous chapter or lesson, and intended
to bring out every point of importance in" it. The reader
can thus catechise himself and determine whether in his
reading he has extracted all the information that it-was
intended he should have.

etc.; electricity applied to
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Send

BROOKLYN, N. Y.
Manufacturers of the

Morrill "Climax" M "Compound" Safety Water

Me Boilers.

BUILT IN UNITS OF 50 TO I ,O0O H. P.

PAIITinN' Beware of infringers, they will

UMU I lUll be rigidly prosecuted.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and
All Classes of Iron Work.

Specifications, Drawings and Prices furnished
on application.

for Catalogue of Climax and Compound Boilers.

Gas,

GasolineTHE OTTO

ENGINES
and....

Natural Gas

OVER 45.000 SOLO

Electric Lighting.
SIZES 1 TO 260 H.P.

Electric Light Plants in Operation

from 2 to 250 H. P.

The Otto Gas Engine Worts, Inc.,

PHILADELPHIA.

SUPPOSE there was a Steam Heating System that, while supplying
**J any number of Radiators from the same main, permitted of each

one of those Radiators being independently regulated to suit the calorie

notions of the man in whose room it ivas located ? Suppose, furthermore,

that this 'was but one desirablefeature of that system, which was also un-

approachably effective in its operation and of notably small first cost?

«r Webster System of Steam Tbeatinp

actually is precisely such an otic, and the details of it arc plainly set forth

in a neat little booklet, which -we shall be pleased to mail you. Will, you

afford us that pleasure t

Marren Webster & Co.,
Camden,
m. 3.

IHcw l|?otft,

39 CortlanOt St.

Chicago,

1504 iTliona&nocfc jgicm.

!

I

BUY
Your Electrical Books of the Electrician

Publishing Co., Suite 510 Harquette

Bldg., Chicago. You will save TIME and

MONEY by doing so. .

XheBERRYMAIM
Feed Water Heater and Purifier.

Provided with U-shaped Tubes, it Never Leaks.
THE II K. II EST «.lt A 1(1. ONLY.

Our catalogue eontains the representative names of a large number of con-
tented buyers of BKRKYIAJl HE.ATEKS built by us in the last twenty
years. A copy awaits your order at any time.

I. B. DAVIS & SON, Makers, Hartford, Conn.,
Or addresses given below:

Jas. Berryman, 125 North 4th St., Philadelphia.
W. H. Gibson. 52o Medinah Temple, Chicago.

Jos. Whitaker. 7 and 9 Pearl Street. Poston.
A. A. Card well, 30 Cortlandt Street. Room 127, New York.

*o*o*o*o*o*o*o«o*o*o*o*o»o
*

Aluminum §

Nickel Alloy. |
*

Manufactured by The National Ore o
& Reduction Co., under Letters Potent *
dated Sept. 18, 1891, No. 459,494. O

*
This alloy is especially and now univer- *>

ealiy used for armor plates, gun metal, pro- *
jectiles, acid pans, propeller wheels, car ~

wheels, steel castings of any description and %
general foundry castiURS in either gray ^
iron, malleable iron, braps, bronze and cop- Qper castings. It is used very extensively in j.

puddling furnai.es, open hearths, reverber- q
atory furnaces and steel cooverteis. Jta "*

fluidity and cleansing properties to metals, o
asid« frnm its strengthening qualities, are *
attested by indisputable auihoiities. O

*
Aluminum Nickel Alloy Is reduced from °

twenty cents to FOUR CENTS per pound *
in ton or 6oo=lb. barrel lots. Sold under °
strict guaranty. *

National Ore & Reduction Co., *

ST. LOUIS, MO.
Branch Agencies and Supply Offices:

Richard Baibd tt Son, Ironmongers, *
Hamilton, England, and Glasgow, Scotland. O

Wax. Clendinneng it Sons, Montreal, *
Can. O
D. C. Caeoll & Co., Pittsburg, Pa. *
The Jddnson Mfg. Co., Sau Francisco, X

Old. -
*

*
*0*O# 0*0*0 *c#o*o*o*o*o#o* o

DERIVATION OF

Practical Electrical Units.

LIEUT. F. B. BADT and PROF. H. S. CARHART.

PRICE, POSTAGE PREPAID, 75c.

This is a very handsome book of GO

pages, printed on fine heavy paper, with

neat cloth binding, It contains Por-
tpatts and Biographies of Ohm, Watt,

Faraday, .Joule, Gauss, Weber, Sir Wil-

liam Siemens, Dr. Werner von Siemens,

Yolta, Ampere, Daniell, von Jacobi,

together with a carefully prepared table

of Ihc Practical Electrical Units, with
I heir relative values.

In no other Single Volume can this

Rare Collection of Portraits be Found.

Electrician Pilishing Company,

510 Marquette Building. - CHICAGO.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Apparatus for

Arc, Direct Current arid Alternat-
inglncandescent Lightingand

Power Transmission.

REG.TRADE MARKS The Phosphor Bronze SmeltingCo.Iimited,
2200 washington ave..philadelpkia.

"ELEPHANT BRAND PHOSPHOR-BRONZE"
iNGOTS,CASTINGS,WIRE,ROPS,SHEETS,Etc.— DELTA METAL-
CASTINGS, STAMPINGS'and forgings
ORIGINAL and Sole: Makers in the .U.S..

A VALUABLE BOOK FOR ENGINEERS AND FIREMEN NOW READY.

MODERN EXAMINATIONS OF STEAM ENGINEERS or PRACTICAL THEORY EXPLAINED and ILLUSTRATED.

BY W. H. WAKEMAN.
Cloth. 53 Chapters.272 pages.

Containing a complete list of 300 questions such as will be asked of any
Engineer when taking examination for U. S. Government or State License, all

of which are fully answered in the text.

PRICe, $2.00
By mail, postpaid, to any part of the world

This book while especially adapted for engineers' examinations, is also in-

tended as a practicalguide to Engineers, Firemen, Boiler Makers, Machinists,

and others, in daily practice.

The author being a practical steam engineer himself, well knows the wants

of the working engineer, and has put into this work such knowledge and infor-

mation as is best adapted to their use, making it altogether the most complete

and comprehensive guide for the busy workers in the engine room, boiler works

and machine shops that has ever been published.

As one engineer who has read the book says: "I think there are few engi-

ELECTRICIAN PUBLISHING COMPANY, -

neers that it wouldn't do some good. It seems as if it was a review of all i

have ever read, and a lot more besides."

The author has treated of a very great variety of subjects which are of

vital importance to all who wish to improve and extend their knowledge of

steam engineering, and has explained the rules and formulas given, in the sim-

plest manner possible, and has worked out examples by them, so that all who
can read may understand them.

The 300 questions are an important feature of the book, they are entirely

separate from the 53 chapters of reading matter, and were written after many
years of practical experience and careful research by the author.

His connection with the Boardman Manual Training High School at New
Haven, Conn., as Instructor in Steam Engineering, his 12 years of active mem-
bership in the N. A. S. E., and his position as Instructor of No. 10 of Conn., "a

sturdy branch of the National Organization, makes him especially competent
in this part of the work. 1

The many flattering commendations which this book has already received

from competent judges and high authorities, speak well for its value.

- Suite 510 Marquette Building, Chicago, III.



WESTERN ELECTRICIAN April" 3, 1897

The Bullock Electric Mfg. Company,

Eastern

Sales

Agents:

The Bullock Electric \
Company, St. Paul

Building, New

York, N. Y.

No. 665 Bourse Build-

ing, Philadelphia,

No. 8 Oliver Street,

CINCINNATI, OHIO.

The Above Cut Shows One of Our Multipolar Engine Type Generators.
SALES AGENTS:

CHICAGO: No. €SSJ3 Western Union Buildine.
ST. liOUIS: St. Lovus Electrical Supply Co.. No. 811 Market St.

I^OUISVIl,l,E: Wood «: Speed, Xo.233 Fifth St.ATLANTA: G. M. Wacle, No. 5-OS Gould Building,
SPOKAXE: Eleazer Darrow, No. 1-* and IT Temple Court.

DENVER: Thomas H. Smith, No. ITS* Champa St.
LOXDOX, ENGtEANI>. Bergtheil <S» Young:, No. IS Camomile St.

HART

FLUSH SWITCHES
"Indicating." Wired from the

Front. Encased in Porcelain.

Self-Adjusting Handle.

Send for Catalogue Send for Catalogue
.Mark.

" <<C- >>

THE HART & HEGEMAN MFG. CO.,
HARTFORD, CONN icut.
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KNOWLEDGE IS POWER.
Everyone engaged in the electrical business should keep posted on the developments in

the art by reading the latest books on the subject. We are headquarters in the

West for electrical books and can fill orders for any work published, promptly on

receipt of price. We call your special attention to the following standard books:

>

h

Allsop, F. C.—Electrical Bell Constructon; Treatise on the
i'i mst rii' 1.1. -ii of Electric Bella, Indicators, and similar
apparatus. 177 illustrations -...$1.25

Angel), J.—Elements of Magnetism and Electricity, with
Practical Instructions for the Performance of Exp- ri-

ments, ond the construction of cheap apparatus. One
hundredth thousand. 160 illustrations $1.0J

Atkinson, Philip.—The Elements of Electric Lighting.
Seventh edition, fully revised, and new matter added. 104
illustrations. 260 pages $1.50

Atkinson, Philip.—The Elements of Dynamic Electricity and
Magnetism. 406 pages and 117 illustrations. Second
edition ...$2.00

Ayrton. W. E.—Practical Electricity; a Laboratory and
Lecture Course lor First-year Students of Electrical
Engineering, based on the Practical Definitions of the
Electrical Units. With numerous illustrations* Sixth
edition $2.50

Badt, Lieut. F. B.—New Dynamo Tenders' Hand Book. This
is, as the name indicate-, a New Book, much more com-
plete than the old one, with all the information, instruc-
tions and rules which are required by practical .Tien,

as Dynamo Tenders, Linemen, Stationary Engineers, find

owners and operators of all kinds of Electric Plants. It is

the only book of the kind published in the English
language. 226 pages, 140 illustrations, flexible cloth
binding, size of type page 6}&x3 inches $1.00

Badt, Lieut. F. B.—Incandescent Wiring Hand-book. A
timely book containing full illustrations for incandescent
wiring and complole information concerning methods of
running wires, location of safety devices, splices, insula-
tion, testing for faults, wire gauges, general electrical

data, calculating sizes or wires, wiring fixtures, elevator;,

buildings, isolated and central station plants. The only
book of the kind published. Type page 5}£x3 I 1 iches,

flexible cloth binding, 66 pages, 35 cuts and 5 tables, 3 of
which are 12x18 inches :$1.00

Badt, Lieut. F. B.—Bell Hangars' Hand-ook. JuBt the book
for people engaged in selling, installing or handling elec-

tric batteries, electric bells, elevators, house or hotel
annunciators, burglar or fire alarms, electric gas lighting
apparatus, electric heat apparatus. 106 pages, 97 illustra-

tions, flexible cloth binding. Type page 5&S3 inchec,$1.00

Badt, Lieut. F. B.—Electric Transmission Hand-book, First

edition, three thousand copies. 97 pages, 22 illustrations,

27 original tables i. - $1.00

Gives more Practical information on the subject than
any work published to date The book contains al$ neces-
sary Information for Power Producers, Capitalists, 'Agents,

Engineers and Motor Inspectors. With this book anybody
may make estimates on the co.--t of Transmission Plants.

Bedell, Fred'k and Albert C. Crehore.—Alternating Cur-
rents; An Analytical and Graphical Treatment for Stu-

dents and Engineers. Second edition. 112 illustra-

tions $2.50

Blakesley, T. H.—Papers on Alternating Currents of Elec-

tricity for the use of Students and Engineers. Third
edition, enlarged. 12mo, cloth $1.50

Bonney, G. E.—Electro-Plater's Hand Book. A Manual for

Amateurs and Young Students on Electro-Metallurgy. 60

illustrations. 208 pages. 12mo, cloth $1.25

Bottone, S. R.—Electrical Instrument Making for Amateurs.
A Practical Hand-book, with 48 illustrations. Fourth edi-

tion. Enlarged by a chapter on the- Telephone $0.50

Bottone, S. R.—The Dynamo, How Made and How Used- A
Book for Amateurs. Eighth edition, with additional mat-
ter and 39 illustrations $1.00

Bottone, S. R.—Electro-Motors. How Made and How Used.

A Handbook for Amateurs and Practical Men. Reduced to

.$0 50

Bottone, S. R.—How to Manage the Dynamo. A Hand-book
for Ship Engineers, Electric Light Engineers and Electro-

Platers $°-6

Buckley, W. J.—Electric Lighting Plants, their cost and
operation. 275 pages, many illustrations and diagrams

Cloth $2-°0

Paper 10°

Cox, Frank P.—Continuous Current Dynamos and Motors.

An Elementary Treatise for Students and Engineers.

Illustrated $2.00

Crocker, F. B., and Wheeler, S. S-—The Practical Manage-
ment of Dynamos and Motors. With a special chapter by
H. A. Foster. Illustrated. Second edition, revised and
enlarged.

Crosby, O. T., and Dr. Louis Bell.—The Electric Railway in

Theory and Practice. A Complete Treatise on the Con-

struction and Operation of Electric Railways, Second edi-

tion, revised and enlarged. 183 illustrations $2.60

Desmond. Chas.—Electricity for Engineers Part I. Con-
stant Current. A clear and comprehensive treatise on the
principles, construction and operation of Dynamos, Mo-
tors, Limps. Indicator and Measuring Instruments; also a
full explanation of the electrical termB used in the work
Part II. Alternate Current Apparatus. Containing to
explanation of the principles governing the generation of.

and a description of the instruments and machinery used
in connection with Alternate Electric Currents. Ilus-
tiated. Revised edition $2.60

Dyer, A.—Induction Coils. Hpw Made and How Used. Third
edition. BoardB L $0.50

Fleming, J. A.—Short Lectures to Electrical Artisans. A
course of Experimental Lectures delivered to a Practical
Audience. Fourth edition. 74 illustrations $1.50

Fleming, J. A.—The Alternate Current Transformer in
Theory and Practice. Vol. I. The Induction of Electric
Currents, 500 pages, fully illustrated and with copious
index. Second edition $300
Synopsis of contents; Chapter 1. Introductory. 2. Elec-

tro-Magnetic Induction . 3. The Theory of Simple Periodic
Currents. 4. Mutual and Self Induction. 5. Dynamical
Theory of Current Induction.
Vol. II. The Utilization of Induced Currents, 8vo. cloth.

London, 1892 $5.0U

Gore, G.—The Art of Electro-Metallurgy, including all Known
Processes of Electro Deposition. Fourth edition $2 00

Gordon .—School Electricity. Sources, Currents, Measure-
ment, Telegraphv, Telephony, Lightning, Electrolysis,
Induction, etc. 262 pages, with 140 illustrations $2.00

Grier, Thos. G.—Wiring for Motor Circuits. A handy little

pamphlet containing tables for wiring and for motor serv-
ice, arranged in convenient form for ready reference. $1.00

Hasklns.C. H.—The Galvanometer and its Uses. A Manual for
Electricians and Students. Fourth edition, revised . .$1.50

Haskins.— Transformers. Their Theory, Construction and
Application Simplified. 38 illustrations $1.25

Hawkins, C. C. and F. Wallis.—The Dynamo, its Theory,
Design and Manufacture. 190 illustrations $3.00

Hering.—Practical Directions for Winding Magnets and
Dynamos. 12mo. cloth, reprint without additions $1.25

Hopkins, Geo. M. — Experimental. Science. Elementary,
Practical and Experimental Physics, 650 Illustrations $4.00

Hopkinson.—Original Papers on Dynamo Machinery and
Allied Subjects. Illustrated $1.00

Hopkinson, Dr. John.—Dynamic Electricity; Its Modern Use
and Measurement, chiefly in its Application to Electric
Lighting and Telegraphy $0.50

Hospitaller, E.—Domestic Electricity for Amateurs, Trans-
lated from the French. With additions by C. ,T. Wharton.
With illustrations $2 50

Houston, Prof. E. J.—A Dictionary of Electrical Words,
Terms and Phrases. Third edition, re-written and greatly
enlarged. Large 8vo. 662 pages, and 570 illustrations

$5.00

Kapp, Gisbert.—Electric Transmission of Energy and its

Transformation, Subdivison and Distribution. A practi-
cal handbook. Third edition $3.00

Kapp, Gisbert.—Alternate CurxeotMachinery Illustrated.$0.50

[Vol. 96 Van Nostrand's Science Series.J

Kapp, Gisbert.— Alternating Currer ts of Electricity. Their
Generation, Measurement, Distribution and Application.
Authorized American ed. With an introduction by William
Stanley, Jr. Illustrated $1.00

Kapp, Gisbert.—Dynamos, Alternators and Transformers.
138 illustrations $4.00

Kempe, H. R.—A Handbook of Electrical Testing. Fifth edi-
tion. 200 illustrations. 8vo. cloth. London, 1892 $7 25

In thie edition there is a considerable amount of new
matter; the old matter has been thoroughly revised.

Kempe, H. R.—The Electrical Engineer's Pocket Book,
Modern Rules, Eormulje, Tables and Data. 32mo, leather

$1.75

Lockwood,/T. D.—Electricity, Magnetism and Electric Teleg-
raphy. A Practical Guide and Handbook of General
Information for Electrical Students, Operators and In-

spectors. 376 pages, 152 Illustrations $2.50

Lockwood, T. D.—Electrical Measurement and the Galvanom-
eter; its Construction and Use. Second edition... $1.50

Lockwood, T. D-— Practical Information for Telephonists.
12mo, cloth. N. T '...'.... $100

Meadowcroft, W. H.—The A. B. C. of Electricity. 36

Illustrations $0.60

Martin, T. C.—Inventions, Researches and Writings of Nikola
Tesla. With special reference to his work in polyphase
currents and high potential lighting. 500 pp. 300 Illustra-

tions, second edition - $4.00

Martin, T. C. and Wetzler, J—The Electric Motor and its

Applications. Third edition. With an Appendix on the
Development of the Electric Motor since 1888. By Dr L.
Bell. 300 Illustrations $3.00

riaver, and Davis, M. M.—The Quadruplex. With Chapters
on the Dynumo-Electric Machine in Relation to the Quad-
ruplex. The Practical Working of the Duplex Telegraph
Repeaters and the Wheatstone Automatic Telegraph. 63
illustrations $1.5C

McClure, J. B.—Edison and his Inventions, with Full Ex-
planations of the Telephone, Phonograph, Taeemeter.
Electric Light and all his Principal Discoveries, etc. .$1,00

Niaudet, Alfred.—Elementary Treatise on Electric Batteries.
Translated irom 1 he French by L. M. Fishback. Illus-

trated $2.5

Noll, Augustus.—How to Wire Buildings. A manual of the
art of iutenor wiring. Illustrated $1.50

Pope, Franklin Leonard.—Modern Practice of the Electric
Telegraph. A technical Hind-book for Electricians,
Manager-* and Operators. 185 illustrations. 14th edition,
rewritten and enlarged $1.50

Prindle, H. B —A Popular Treatise on the Electric Railway
of to-day. Fully illustrated $0.25

Russell, Stuart A.—Electric Light Cables and Distribution
of Electricity. 107 illustrations $2.25

Salomons, Sir David.—Electric Light Installations. Vol. 1.

The Management of Accumulators. A Practical Hand-
book. 7th edition, revised and enlarged. With illus-

trations. 12 mo, cl. London, 1893 $1.50

Sloane, T. O'Conner.—Electricity Simplified. The Practice
and Theory of Electricity, including a Popular J- eview of
the Theory of Electricity, with Analogies and Examples
of its Practical Application iu every-day life. Illus-

trated.... $1.00

Sloane, T. O'Connor.—The Standard Electrical Dictionary,
A Popular Dictionary of Words and Terms used in the
practice of Electrical Engineering, 350 illustrations. $3.00

Sloane, T. O'Connor.—Electric Toy Making for Amateurs,
Including Batteries, Magnets, Motors, Miscellaneous Toys

$1.00

Sloane, T. O'Connor.—The Arithmetic of Electricity. A
Manual of Electrical Calculations by Arithmetical Methods,
including numerous rules, examples and tables in the field

of practical electrical engineering and experimenting.
Third edition, revised $1 .00

Tesla, Nikola.—Experiments with Alternate Currents of High
Potential and High Frequency. A lecture delivered before
tbe Institution of Electrical Engineers, London. With a
portrait and biographical sketch of the Author Illus-

trated $1 00

Tesla, Nikola.—Lectures on the Electro-Magnet. Illustrated,

$1.00

Thurston, Prof. R. H.—Stationary Steam Engines, especially
adapted to Electric Lighting Purposes. Treating of the
development of Steam Engines, the Principles of Con-
struction and Economy, with description of Moderate and
High Speed Engines. With many folding plates $1,50

Thomson, Prof. Elihu.—What is Electricity? Illustrated.$0.25

Thompson, Sylvanus P.—Dynamo-Electric Machinery. A
Series of Lectures, with an Introduction by Franklin L.
Pope. 16mo. Numerous Illustrations, fancy boardB (Van
Nostrand's Science Series, No. 66) $0.50

Thompson, Sylvanus P.—Polyphase Electric Currents and
Aiiernate-uurreut Motors. Mailed to any address in the
world on receipt of , $3.50

Thompson, Sylvanus P.—Recent Progress in Dynamo-Elec-
tric Machines, being a Supplement to Dynamo-Electric
Machinery. Ifimo. (Van Nostrand's Science Series,
No. 75) $0.50

Thompson, Sylvanus P.—Dynamo - Electric Machinery.
Fourth edition, revised and rewritten. Numerous illus-

trations and 29 plates. 1,000 pages $6 00

Trevert.—How to Make Electric Batteries at Home. Itlus
trated $0.25

Urquhart.—Electro-Plating. A Practical Hand-book on the
Deposition of Copper, Silver, Nickel, Gold, Aluminum,
Brass, Platinum, etc. Second edition; carefully revised,
with additions $2.00

Walker, F.—Practical Dynamo Building, fnr Amateurs. How
to wind for any output. With numerous illustrations.

16mo, boards. (Van Nostrand's Science Series, No. 98).$0.50

Webb, H. L-—A practical Guide to the Testing of Insulated
Wires and CableB. Illustrated $1.00

Webb, Herbert Laws.—Telephone Hand-book, Illustrated.
12mo, cloth. Chicago, 1895 $1.00

The only complete work on the Telephone. All possible
information for any one interested in Telephones and how
to make and operate them.

ELECTRICIAN PUBLISHING CO.,
Suite 510 Marquette Building, Chicago..
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"I consider the apparatus the best yet designed for practical application, and it

will undoubtedly prove an invaluable aid to surgery."

DR. C. B. HERRICK,
Surgeon of the Fitchburg and Del. & Hud. R. R. Co.

PERFECTED BY

L. E. KNOTT APPARATUS CO.,
I4ASHBURTON PLACE,

BOSTON, MASS.

of>e:ra-ti

HAND POWER
ELECTRIC MOTOR
WATER MOTOR
SPEED 2,500 REVOLUTIONS PER MINUTE

CONTINUOUS DISCHARGE.

) Direct or

\ Alternate Current.

PERFECT ADJUSTMENT.
CROOKES TUBES. HIGH FREQUENCY COILS. FLUOROSCOPES. Influence Machine, from L. E. Knott Apparatus Company.

THE ONLY GENUINE EDISON

I

X-RAY
APPARATUS

and FOCUS TUBES
ARE MANUFACTURED RY

THE EDISON MANUFACTURING COMPANY.
Special Focus Tubes for Battery X-Ray Sets.
Special Focus Tubes for Direct Current X-Rav Sets.
Special Focus Tubes for Static Machine Work.
3, 4, 6. 8, 10 and 12 inch X-Ray Sets for Battery and 120-Yolt

Direct Current.

WRITE FOR NEW CATALOGUE.

ALL OUR FOCUS TUBES ARE MANUFACTURED AT THE

EDISON LABORATORY.
EDISON MANUFACTURING CO.,

I 10 EAST 23d STREET, NEW YORK.

J. C. BRILL COMPANY, - - - PHILADELPHIA,
BUILDERS OF RAILWAY AND TRAMWAY CARS OF ALL CLASSES.

M

Special attention given to the building of Electric Motor and Trail Cars.

JJuMfSars <tf ^Ul "No. 21 Truck witn solid forcred frame. and "Eureka" Maximum Traction Pivotal Truck,

"THE IMECNA/

NON-PHOSPHORESCENT CRYSTALS.
POSITIVELY SUPERIOR TO CALCIUM TUNCSTATE

OR ANY OTHER KNOWN SALT.

These highly fluorescent crystals accomplish the result of showing each image
undimmed by previous exposure or phosphorescence, makes clear the most vague
shadows which cannot be traced when calcium tungstate is used, and is absolutely
instantaneous in effect.

IMPORTANT TO EVERY X-RAY INVESTIGATOR.
FLUORESCENT SCREENS. FLUOROSCOPES. CALCIUM TUNGSTATE
CRYSTALS. SCIENTIFIC AND ELECTRICAL INSTRUMENTS. SPECIAL

APPARATUS TO ORDER. ........
MADE ONLY BY THE

SPRING PARK LABORATORY,
38 Spring Park Ave., JAMAICA PLAIN, MASS.

We have Just issued a NEW cata-
logue of electrical books containing 100
pages, listing1 every work on electric-
ity- A copy will be cheerfully mailed
on receipt of a two-cent stamp.
ELECTRICIAN PUBLISHING CO.

tlu Jlarquette Bldg., Chicago.

IM

TRIPLE BRAID, STRANDED and SOLID

WEATHER-PROOF WIRE!
va/e: aire overstocked.

METROPOLITAN ELECTRIC COMPANY, CHICAGO,
DEALERS IN ELECTRICAL MERCHANDISE OF ALL KINDS.
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Special
WESTERN . . .

ELECTRICIAN

3 MONTHS 50 CENTS
THIRTEEN NUMBERS CONTAINING B. J. ARNOLD'S ELEVEN LECTURES ON THE

"DESIGN AND CONSTRUCTION OF ELECTRIC POWER PLANTS," DE-
LIVERED LAST MONTH AT THE UNIVERSITY OF NEBRASKA.

FIRST LECTURE IN THIS ISSUE.

TITLES OF THE LECTURES:

B. J. ARNOLD.

1. Possible Sources of Energy.
2. Cost of the Production ofPower.
3. Boilers and Accessories.
4. Water Supply, Pumps, Condensers, Heaters

Economizers, Etc.
5. Engines.
6. Piping.

7. Connections between Engines and Gen-
erators.

8. Generators and Switchboard.
9. Storage Battery Auxiliaries.

10. Preliminary Determinations.
11. Buildings and General Arrangements.

"In securing the exclusive right to the serial publi-

cation of the lectures delivered last month at the Uni-

versity of Nebraska, by Bion J. Arnold, the West

ern Electrician feels that it is providing for its

readers during the next three months a feature of

assured excellence. As a student, Mr. Arnold is

close, careful, persistent, yet enthusiastic withal; as

an engineer he is practical, cautious, yet quick to

adapt himself to existing conditions, and eager to

secure the best result without dogmatic adhesion

to any pet theory. He seems to balance well the-

ory and practice and has been successful in ac-

complishment. Devoting especial attention to power

station work, he is well qualified to speak on the

"Design and Construction of Electric Power Plants,"

which is the subject of his series of lectures. The'

first lecture, which appears in this issue, somewhat

abridged, shows with what thoroughness Mr. Ar-

nold approaches his subject."'

—

EditorialAnnounce-

ment.

A BIT OF HIS WORK.

Send 50 cents and Receive the WESTERN ELECTRICIAN for 13 Weeks, and learn all about Electric Power Plants.

5<KXKKHH><K><KK><KKKKKW><><><^^
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NEW DRY CELL!
1 Valuable fea-
tures—Excep-
tionally long life

—Stands "shelf-
wear" indefi-
nitely.

m GENOR&COLBURN,
92 Washington St.,

BUFFALO, N. Y.

MANSFIELD

MANSFIELD.OHIO.

WPVEN
7

LEATHER LINK BELTING
'"""'

"'

*fflJor(iVculars-

JjffSSElRAWHIDE

|SeELEATHER,
§ULTZ'S PATENT

JfifltLEYiCOVER,

3EEI DRESSING=5 AN D
!£LT CEMENT,

^Dynamo
<^EL,TIN&> St. Louis, Mo., U. 8. A

BKANCJHES: 161 Summer St., Boston; 118 Liberty St., New York: 129 North 3d St.. Philadelphia

The Electrician Publishing Co., Suite 5 10 Marquette

Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

AlO n-(AnALst
CHiCAGoju

f/AI£ TOOLS SlAIIVfKi. HA#pWAf>e U'frfi

VULCANIZED FIBRE CO
ID 1873.

SOLE MANUFACTURERS OF

. HARD VULCANIZED FIBRE
factory:

wilmington, del.

In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

The Standard Electrical Insulating Material of the World. ,

office:
4deyst., new york.

RfWlREDWITH RAVEN WHITE CORE WIRE

OFFICE
The Ferris Wheel Co.

1 131 the Rookery.

Chicago, April 30, 1896.

NEW YORK INSULATED WIRE CO.,
320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to
use your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test
will no doubt be a most severe one.

Yours very truly
THE FERRIS WHEEL CO.

By L. V. Rice. Mgr.

Used exclusively for all Incandescent Light-
ing at World's Columbian Exposition.

Used in some of the largest buildings in the United
States.

GRIMSHAW WHITE CORE.

RAVEN WHITE CORE

COMPETITION LINE WIRE

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

Used by some of the largest Central Stations

and Fire and Police Departments in the U.S.

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortland! St., New York.
BRANCHES:. I CHICAGO:

' 320 Dearborn SI.

BOSTON:
134 Congress St.

SAN FRANCISCO. -
115 New Montgomery St.

Black Diamond File Works.
Est. 1863. Inc. 1895.

Twelve

Medals

Awarded at

International

Expositions.

Special Prize

Gold Medal

at Atlanta,

1895.

Onr goods are on sale in every leading Hardware Store
in the United States and Canada.

G. & It BARNETT COMPANY,
PHILADELPHIA, PA. O

&RMQRITE1
INTERIOR CONDUITiCUMMINOS PATENTS.)

Note how the Wood-Lining does not crack.

ARMORITE INTERIOR CONDUIT GO.,£533?
ELECTRIC APPLUSCE CO., Chicago, General Western ACents.

Electric Lighting and
Power Apparatus,

THE

Eostoo, Mass., No. 180 Summer St.
New York, N. Y;, No. 44 Broad St.
Philadelphia, Pa., No. 509 Arch St.
Atlanta, Ga., Equitable Bldg.
Chicago, 111., Monadnock Bldg.
St. Louis, Mo., Walnwright Bldg.
San Francisco, Cal., No. 15 First St.
Pittsburg. Pa., John E. Ridall, Carnegie Bldg.
Denver, Colo., Russell & Co.

aamo iGO lights £,000 candle power.

BRUSH
ELECTRIC CO.,

Office and Works. Cor. Belden and Mason sts., CLEVELAND. OHIO.
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.
* es

h.
r

r.
s

hixs
G

on,
nt

' Simplex Electrical Company,
m!t Monadnock Block. CHICAGO. 75-81 Cornhill, BOSTON, MASS.

£D F\ IVI
MANUFACTURER Ot

SNSULATED ELECTRIC WIRE,
FLEXIBLE CORDS AND CABL.ES.

200 AXI> 203 NORTH THIRD STREET. PHILADELPHIA. PA.

^l^
1889—Paris Exposition,
Medal for Rubber Insulation.

1893—World's Fair,
Medal for Rubber Insulation.

TRADEMARK.

THE STASDARD FOR
KIBBEK IJTSIJI.ATION.

Sole Manufacturers of

Okonite Wires, Okonite Tape, Manson Tape, Candee
W
SKT Wires.

253 BROADWAY, NEW YORK.

H. Durant Cheever. )

Mana 9ers -

Geo, T. Manson, Gen'l Supt.

W. H. Hodgins, Secy.

LUNDELL
FAN MOTORS.

New Styles Now Ready.

Interior Conduit & Insulation Co.,
General Offices and Works, 627 West 34ln St.. New York, N. Y

OFFICE AND FACTORY, SANDUSKY, 0.

. -^

AGENTS
Mayer & Englund, Betz Bldg-., Phila., Pa.

Smith & Wallace, Hamilton St. . Boston, Mass.
Ed. P. Sharp, 44 Niagara St., Buffalo, N. Y.
Arthur S. Partridge. Bank of Commerce

Bldg-., St. Louis, Mo.
Joshua Hendy Machine Works, 42 Fremont

St., San Francisco.
Central Electric Co. , 173 Adams St. , Chicago.
Harry M. Shaw, 120 Liberty St., New York.

Faries Universal

Lamp Holder.

Enables the light to be shifted instantly to any desired
position with no attention to fastenings. Plain or orna-
mental. Adapted to all requirements. Write for new
catalogue.

FARIES MFG. CO.,
DECATUR, ILL.

^AJESTLIN Electrical Intfmninl Co.,

—^^7 1 14-120 William St., NEWARK, N. J., U. S. A.

Weston Standard Portable Direct Reading

'Weston Standard Portable Direct

Voltmeters, Millivoltmeters, Voltammeters.

Ammeters, Mllliammeters,

Ground. Detectors and Circuit Testers,

Ohmmeters, Portable Galvanometers,

Our Portable Instruments are recog-

nized as The Standard the world over.

The Semi-Portable Laboratory Stand-

ards are still better.

Our Station Voltmeters • and Am-
meters are unsurpassed in point of ex-

treme accuracy and lowest consumption

of energy.

Mention toe Westekf iSleothician when writing

The NORTHERN ELECTRICAL MFG. CO.,
Madison, WIS.

Manufacturers of MOTORS AND DYNAMOS.
Our machines will operate SUSPENDED from CEILING OVERHEAD or BOLTED DIRECT to

SIDE WALL as readily as when occupying floor space In the ordinary manner. All bearings

self-oiling. See our new patented device for CONNECTING HOTORS DIRECT TO LINE SHAFT
SAVING BELTS, PULLEYS AND FLOOR SPACE

CHICAGO 1893. PHILADELPHIA 1876.

HIGH
PARIS 1867

^YfL. IHSUIvATBD
§) WIRES and GABLES.

| AERIAL, UNDERGROUND,
' SUBMARINE.

jlgK) K^RII^ T\AJE»:e>.

X y w - R - BRIXEY, Mfr. J. E. HAM, Agt.

£03 Broadway, New York.

S. F. B. MORSE, Western Agent.

CALIFORNIA ELEC. WORKS, M. DUPEROW, NEW ORLEANS ELEC. CO.,

SAN FRANCISCO. CAL. WASHINGTON, D. C. NEW ORLEANS, LA.

^XV;

THEATER lron Clad Rheostat Co ->

WESTFIELD, N. J., U. S. A.LHEOSTATS
FOR ALL PURPOSES.DIMMERS.

CARPENTER
ENAMEL RHEOSTATS.

Automatic Motor Starters.
Alt sizes. List price of 1 H. P. size, $13.00.

Reliable. Fully guaranteed. Highly finished. Cheap.

Ward Leonard Electric Co., Hoboken, N.J.

Queen & Co.,
1012 Chestnut St., PHILADELPHIA.

Acme Testing Sets, Queen=Wirt
Switchboard Instruments, X=Ray

Focus Tubes, Induction Coils.

LATINUM
For all Purposes.

M. Scrap and Native Platinum Purohaiod.^^ BAKEK & CO., 408-41-1 New Jersey
Railroad Ave., Newark, N. J.

P
A. L. BOCART'S
Dynamo-Electric

Gas

Popular, reliable and cheap substitute for matches-

Improved Gas Lighting Apparatus
and Electric Supplies.

A. L. Eogart. 22 Union Square, New York City.

Send for latest ca.taloenp. enclosing card.

TC). R
NATIONAL- INDIA
RUBBER CO.'S

Wires # Cables.
Factory and Offices:

BRISTOL, - R. I.
Frederick S. Minott. Gen 1 Mgr.

BRANCHES:
New Yorls Office, 487 Broadway, H. L. Eurdick, Mgr.

San Francisco 577-579 Market St.

Chicago, Metropolitan Electric Co., 186-183 Fifth Ave.

WESTON ENGINES
High Pressure Boilers.

Complete Power Plants.
Estimates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATIVES:
JULIAN SOHOLL & CO., - 126 Liberty St., N. Y. City
THE REYNOLDS-LABOR & CO., 41 No. 7tn St., Phili.
SORANTON SUPPLY & MACH'Y CO., - Srawnton, Fm.
THOS.K CAREY&BROS. CO.,26 LightSt.,Baltimore Md.
MITCHELL, LEWIS ft STAYER CO., Soattl. Wash.

SEARCHLIGHTS

RIVER, LAKE AND MARINE

STEAMERS,
From 2,000 to 10,000 C. P.

LATEST AND MOST APPROVED
CONSTRUCTION.

Improved Pilot House
Steering Gear.

Send- for Catalogue "A."

CARLISLE & FINCH,

832 WEST 6TH STREET,
CIMiMWIU ATI AUin
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VITREOUS AND STRONG.

All sizes made 24. incHos Ions-

Great Reduction in Prices of Wiring Tubes, Insula-

tflre P IaQ tO FtP HATBie equipped OH* FACTORY with stew
IUI Ol UlGulOl tlUll AXU DIPBOVED JIACHLVEBT

The Akron Insulator & Marble Co., Akron, 0., U. S. A.
For sale Toy all lead-

ing supply dealers.
"Write for prices.

J. H. McGill. 1120 Monadoock BIdg., Chicago Representative,

THE K. A. K.
Simple in Construction.

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM.
Practical in Operation.

SEND FOR FULL PARTICULARS.

KROTZ, ALLEN & KELLY, "gg".

Best, Smallest and Cheapest.

THE UPTON
MIDGET ENCLOSED ARC LAMP.

BURNS 150 HOURS. 20 INCHES LONG.

"We make these Lamps for Low Tension, High Tension, and Street
Railway Circuits. Least possible mechanism. Cheapest

to buy and maintain.

WE ALSO MANUFACTURE OPEN ARC LAMPS FOR ALL CIRCUITS.

Bremolx offices:
J. H. BUNNELL & CO., NewYork.
ELECTKIC APPLIANCE CO., Chicago.
ETHEKINGTON & CO.. Philadelphia.
DUNHAM, CAKRIGAN & HAYDEN CO., San Francisco.

Standard Thermometer & Electric Co..
REABODY, MASS.

ELECTROTHERM
ELECTRIC ....

HEATING PAD.

A substitute for hot water bottles, etc., of great
value in households, hospitals, and sanitariums,
and to doctors, nurses, therapeutists and others in
treating pneumonia, rheumatism, neuralgia, tooth-
ache, stomach-ache, ear-ache, chilliness, cold feet,

etc., and for covering the bandages over sprains,

fractures, etc. The Electrotherm has been carefully perfected and is guaranteed.
Three degrees of temperature are furnished by the regulating switch. The oper-
ation of a thermostat at 210°F., which automatically regulates at that tempera-
ture, makes the Electrotherm perfectly safe in the hands of anyone. Inexpensive
to operate. Thousands in use.

DESCRIPTIVE CIRCULAR SENT UPON REQUEST.

H. W.JOHNS MFC.CO- i

a
*2aiSS!B!yj

t -'

New York. Boston. Philadelphia. London.

Alcatraz Electrical Compound,
Manufactured by

THE CALIFORNIA ASPHALT CO.,
57^»

ABSOLUTELY UNEQUALED FOR
ELECTRICAL AND WIRE INSULATION, Insulating Connections, Dynamos and Motor Bases, Battery and Accumulator

Shelving, Circuit and Switch-Boards.
WATER-PROOFING Cut-Out Boxes, coating wires when subjected to acid or alkaline fumes, and when laid under

cement, etc.
PAINTING Poles, Brackets, Cross-Arms, Benches, Floors, etc.
COATINC CABLES, Lead-Covered Pipes, and all underground work.

ALCATRAZ ELECTRICAL COMPOUND is manufactured of the celebrated brand of Alcatraz Asphalt, and possesses many well-known points of superiority.
It has been tried under severe and exacting conditions, and has given perfect satisfaction. It will not Scale, Crack or Burn. Presents a Smooth Surface.
Adheres Tenaciously. Not affected by Thermal or Climatic Conditions. Resists the action of the Elements, Acids, Alkalies, Sewer Oases, and possesses
great strength and elasticity. Being the producers of the raw product, we are enabled to save the middleman's profit, and offer consumers a superior article at a
very low price.

SAMPLE UPON APPLICATION. C.P.WILLIAMS, Sole Agent
U. S. A. 3941 Cortland, St., New York City.

Q**** ****** ******* ****** **********

KEYSTONE ELECTRICAL

INSTRUMENT COMPANY,
Switchboard Voltmeters, Ammeters, Ground Detectors and

Differential Voltmeters.

j Type "R" Instrument.

.,..,.<»

We meet all the requirements of modern Central Stations or Isolated Plants, whether
using direct or alternating current circuits.

Our instruments are constant and durable, sensitive and accurate, pleasing irr

appearance and always correct.
We can interest you in prices and other details if you will write to

Ninth St. and Montgomery Ave., Philadelphia.
New York, 1 5 Cortlandt Street.

Chicago, 1440 Monadnock Building.
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The " Pioneer"

Secures

You Safety.

You avoid the rocks of litiga-

tion by placing your orders with

the owners of the broad basic

patents of Enclosed Arc Lighting;

also you get safety from falling

sparks by our method. The
'

' Pioneer " gives the best light,

soft, steady, sim-

ple and saving.

The ELECTRIC ARC LIGHT CO.

LOUIS B. MARKS, M.M.E.

CHIEF ELECTRICIAN-

687 & 689 Broadway,

NEW YORK. 15Q UQ-rjKS.

SOME PEOPLE KNOW A GOOD THING.
Dixfield, Maine., Jan. 22, 1S97.

1IR. til VS. WIRT, Philadelphia.
Beau Sib:—* * * * I have tripd all Kinds of-brushes and your brush gives me better satis-

faction than any that I have used. They will last as"ibng as three sets of any other.
Yours truly,

(Signed) PHILIP ANDREW.

J. B. McKeague, Gen'l Western Agent. Charles Wirt, Patentee and Sole Maker,

324- Dearborn St., Chicago, write for Circular. 1 028 Filbert St.. Philadelphia.

I
J

The largest makers of all sizes and kinds of Special

Wrought Mild Steel and best Wrought Iron Tubular Goods
in the world, control the manufacture of Wrought Tubular

Goods made of a high class of mild steel from the ore to

the finished product, and unqualifiedly recommend Na-

tional Steel Pipe for all uses as better than any iron pipe

made.
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We have the Largest and Most Complete Electrical

In the West. ELECTRICAL REPAIRS AND MACHINE WORK OF EVERY DESCRIP-
TION. In having- your repair work done hy a company operating hundreds of dynamos
and motors yon are sure of good work and get the henefit of our experience. NO SCRAP
WIRE ISED.

CHICAGO EDISON COMPANY,
76 MARKET

THE ORIGINAL PATENTEES AND MANUFACTURERS OF

Cement-JJned Ducts

Engineers and Contractors for Complete Subways.

Address all Correspondence : SEW HAVEKi", COSfBT.

The Connecticut Pipe Manufacturing Company,

Office and Factory, West Haven, Conn.

THE

Business Established 1S65.

Incorporated 1S92.
E. H. Phipps, President.
Geo. O. Richards, Secretary.
Charles Ward, Gen. Mgr.

LEADS THEM ALL.

The Bryant
Socket.

IT ALWAYS HAS THE
NAME ON THE KEY.

SPECIFY the BRYANT and SEE
THAT YOU GET THEM.

THE BRYANT ELECTRIC COMPANY,
Bridgeport, Conn. Chicago, III.

Patented November 14. lfW3.

When ordering see that yon get
tin- l>l '4-ttAX.

Made in one wire No. 4, 5 and 6.

Two wire No. 2 and 3.

Three wire No. 1.

They are corrugated and V-
ghaped groove.
They grip like a rise.

No sagging wire when once
stretched.
They are niade of the finest

glazed porcelain. Ten of them
used to one ofany other make.

No. 1, 3 and 4 holds wire 16 to 8.

No. 2 and 5 holds wire 6 to 00.

No. 6 hold wire 000 and larger.

Imperial Porcelain Works,
J. B. McKEAGUE. Western Manager.

369 Wabash Ave.. Chicago. III.

FACTORY, TRENTON. N. J.
Porcelain Specialties of all kinds.

ELECTRIC HEATERS AVAILABLE TO ALL.
MINIMUM EXPENSE.

Portable Heater for residences and offices, size 23 Inches long, liu inches
high, 5 inches wide. Weight 30 pounds.

Highest Efficiency, Simplicity, Durability, Production Guaranteed.
Our Street Car Heaters lead all competitors.

Send for new illustrated circular.

Heating colls renewed like incandescent lamps. Constructed for any voltage. Work on direct
or alternating current. Consumes 6. 8 amperes on 110 volt current, 1. 5 on 500 volt current.

THE GLOBE ELECTRIC HEATING CO.,
147 North 12th

Street, ia, Pa.

Westinghouse Polyphase Apparatus Supreme.
Generators, Motors, Transformers, for Two-Phase, Three-Phase and C. F. Scott
Two-Phase Three-Phase System of Alternating Current Power Transmission.

26,000 H. P. IN OIL-INSULATED TRANSFORMERS CONSTRUCTED.
Potentials from 5,000 to 50,000 Volts. All Apparatus Xecessary for 100 Mile Transmission.

WESTINGHOUSE ELECTRIC AND MANUFACTURING CO.
FM

New York, 120 Broadway. Chicago, N. Y. Life Bldg.
Boston, Exchange Bldg. Philadelphia, Qirard Bldg.
Buffalo, N. Y., 8 Erie Co. Bank Bldg Pittsburg, Westinghouse Bldg.
Charlotte, N. C, 36-38 College St. St. Louis, American Central Bldg.

URG,
San Francisco, Mills Bldg. ( Westinghouse Electric Co., Ltd.,
Syracuse, N. Y., Bastable Bldg. - 32 Victoria St., London, S.W., England.
Tacoma, Wash., 102 S. 10th St. ( 32 Ave. de I'Opera, Paris, France.

For Canada address Ahearn & Soper, Ottawa, Ont.
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Steady Lights from

Unsteady Power.

The Chapman Voltage Regulator
Controls the voltage of varying speed dynamos.

Lamp renewals rednced.
Perfect regulation of voltage by an automatic device magnetically

controlled. 25 to 50 per cent, variation in speed of water wheel or

engine controlled within 2 per cent, of the normal, and it acts as

quick as a circuit breaker. Every central station should have them.
(Generators can be worked nearer the limit of their capacity by their

use, thus increasing their effective working power.

Some who are using

:

Vermont Electric Light Co., Burlington, Vt.

Glen Mfg. Co., Berlin, N. H.
Kumford Falls Sulphite Co., Rum ford Falls, Me.

Northfield Electric Co., Northfield. Vt.

Hollingsworth & Whitney Co., Waterville, Me.

Bar Mills Electric Co., Bar Mills, Me.
Forest Mills Co. . Bridgton, Me.
Norway Electric Light Co., Norway, Me.

Crookston Water, Pr. &Lt. Co., Crookston, Minn.
Pondicherry Mills, Bridgton, Me.
Kingston Electric Co.. Philadelphia, Pa.
Burgess Sulphite Co., Berlin, N. H.
Cliff Paper Co., Niagara Falls, N. Y.
Westbrook Electric Light Co., Westbrook, Me.
Valleyfield Electric Co., Valleyfleld, Quebec.
Orr & Co., Paper Mills, Troy, N. Y.

Recent orders have just been received from Stanley Electric Mfg. Co., Pittsfield, Mass.; Calumet

& Hecla Smelting Co., So. Lake Linden, Mich.; Edison Elec. Ill'g Co., Topeka, Kan.; Marietta Elec.

Co., Marietta, O., and Westbrook Elec. Lt. & Pr. Co., Westbrook, Me.

SOLICITED.CORRI iPONDENCI
Patents owned and controlled exclnsively by

Boston Office, 154 Congress St.

New York Office, Brewster Eog. Co.

Tnames Building, New York City.

Send for Circular
mention Western Electrician.

A. or 4S_^I
Ician. <C^~~p>

§ BELKNAP MOTOR CO.,
Home Office and Manufactory: Portland, Me., U.S.A.
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The GARVIN MACHINE CO.,
SI N. 7th Street, PHILADELPHIA. SPRING AND VARICK STREETS,

NEW YORK.
We build () sizes of

Screw Machines
RANQINQ IN CAPACITY

From 1=4 inch to 2 1-2 inches.

WITH OR WITHOUT

Wire Feed, Back Gears,
Geared Friction Head,
Automatic Feed and

Chasing Bar,

As the Size and Style of Work Require

WRITE FOR CATALOGUE AND PRICES.

riACHINERY and riACHINE TOOLS
OF ALL KINDS KEPT IN STOCK.

TRIMMER'S
TOWER WAGON.

NOVEL FEATURES.
With it a Trimmer can trim about 250 lamps as com-

pared with 60 lamps trimmed hv "trudging with ladder
aud kit." Write for detailed description.

STUDEBAKER BROS. MFG. CO.,
SOUTH BEND, IND.

ELECTRICITY FOR ENGINEERS.
424 PAGES. ILLUSTRATED. PRICE $2.50.

ELECTRICIAN PUBLISHING CO.
510 Marquette Building, CHICAGO.

Accumulators.
American Battery Co.
Electric Storage Battery Co.

N. Y. Accum. A Elec. Co.
Annunciators.
Central Electric Co.
Chicago Gen'l Fixture Co.

Commercial El. Supply Co.

Electric Appliance Co.
Partrlck A Carter Co.

Arc Lamps.
Bullock Elec. Mfg. Co.
Central Electric Co.
Chicago Gen'l Fixture Co.

Commercial El. Supply Co.

Diehl Mfg Co.
Electric Arc Light Co.

Ft. Wayne Elec. Corporation.
Keystone Electric Co.
Manhattan Gen'l Cons. Co.

Perkins Elec. Switch Mfg. Co.

Puritan Electric Co.
Standard Therm. & Elec. Co.

Westinghouse EL A Mfg. Co.

Arc Light Cord.
Samson Cordage Wks

Assayers.
Nat'l. Ore A Reduction Co.

Batteries and. Jars.
Butler Hard Rubber Co.

Central Electric Co.

Chicago Edison Co.

Chicago Gen'l Fixture Co.

Commercial El. Supply Co.

Edison Mfg. Co.
Electric Appliance Co.

Genor A Colburn.
Leclanche Battery Co., The.
Metropolitan Electric Co.

Midland Electric Co.

Ohio Electric Works.
Peru Elec. Mfg. Co.

Bells.
Central Electric Co.
Commercial El Supply Co.

Electric Appliance Co.

Huebel & Manger.
Ohio Electric Works.
Partrlck A Carter Co.

Belting.
Jewell Belting Co.
Main Belting Co.
Shultz Belting Co.

Boilers.
Clonbrock Steam Boiler Co.

Weston Engine Co.

Books. Electrical.
Electrician Publishing Co.

Brushes.
Central Electric Co.
Commercial El. Supply Co.

Holmes Fibre-Graphite Co.
McKeague, J- B.
Partridge Carbon Co.

Wirt. Chas.
Burglar Alarms.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Huebel & Manger.
Partrick & Carter Co.

Cables (See Insulated Wires.)
Cables, Electric (See Insu-
lated Wires), Copper,
Sheet and Bar.
American Elec. Works.
Brixey. W. R.
Central Electric Co.
Commercial El. Supply Co.
Eastern Electric CaDle Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C Co.
Washburn & Moen Mfg. Co.

Carbons.Points& Plates.
Central Electric Co.
Chicago Edison Co.
Chicago General Fixture Co.
Commercial El. Supply Co.
Electric Appliance Co.
Partridge Carbon Co.
Relslnger, Hugo.

Cars.
Brill Co., J- G.

Coloring for Inc. Lamps.
Webster Chemical Co.

Compound.
Central Electric Co.
California Asphalt Co.
Commercial El. Supply Co.
Eleotric Appliance Co.
Johns Mfg. Co., H. W.
McLennan & Co., K.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Okonite Co.
Standard Paint Co.

Conduits.
Akron Ins. & Marble Co.
Armorite Interior Cond. Co.
Camp Co , H. B.
Central Electric Co.
Commercial El. Supply Co.
Conn. Pipe Mfg Co.
Electric Appliance Co.
Interior Conduit A Ins. Co.
Williamsport Wdn. Pipe Co.

Construction & Repairs.
Bullock Elec. Mfg. Co.
Chicago Edison Co.
Davis, L. W.
Electrical Exchange, The.
Ft. Wayne Elec. Corporation.
Hodge, Walsh & Loring.
Keystone Electric Co.
Warren Electric Mfg. Co.

Contractors and Electric
Light Plants.
A him- Edwards El. Co.
Arnold El. Pr. Station Co,
Bain, Foree.
Brush Electric Co.
Bryan & Humphrey

-

BuUock Elec. Mfg. Co.
Card Electric Co.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hodge, Walsh A Loring.
Keystone Electric Co.
Northern Electl. Mfg. Co.
Patitz, A. M.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Warren Electric Mfg. Co.
Westinghouse Elec & Mfg Co.

Copper.
Besly & Co., Chas. H.
Mansfield Temp. Copper Co.
McDermld Mfg. Co.

Copper Wires.
American Electrical Works.
Besly & Co., Chas H.
Brixey, W. R.
Central Electric Co
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
General Electric Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.

Cordage.
Samson Cordage Wks

Correspondence Schools-
Int. correspond. Schools.

Crookes' Tubes.
Central Electric Co.
Commercial El. Supply Co.
Edison Mfg. Co.
Knott, L. E. Apparatus Co.
Perkins Elec. Switch Mfg.Co.
Spring Park Laboratory.
Swett & Lewis.

Cross-Arms, Pins and
Brackets.
Brady, T. H.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.

Cut-Onts and Switches.
Automatic Cir. Breaker Co.
Bryant Electric Co.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Cutter EL & Mfg. Co.
Eddy Elec. Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Elec. Co.
Gilmore EL & Mfg. Co.
Hart & Hegeman Mfg. Co.
Hill. W. S. Elec. Co.
Imperial Porcelain Works.
Peru Elec. Mfg. Co.
Perkins Elec. Switch Mfg. Co.
Reynolds, S. K.
Westinghouse El. & Mfg. Co.

Dynamos.
Ahlm-Edwards El. Co.
American Engine Co.

Brush Electric Co.
Bullock Elec Mfg. Co.
Card Electrio Co.
Central Electric Co.
Colburn El. Mfg. Co.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Eleotric Co.
Keystone Electrio Co.
Northern Electl. Mfg. Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Warren Electric Mfg. Co.
Westinghouse EL & Mfg. Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
American EL Heating Corp.
Detroit Elec. Heating Co.
Globe Elec. Heating Co.
Johns. H. W.,Mfg. Co.

Electric Meters.
American El. Meter Co.

Electric Railways.
Brush Electric Co.
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halske Elec. Co.
Westinghouse EL & Mfg. Co.

Electrical and Mechani-
cal Engineers.
Bain, Foree.
Bryan & Humphrey.
McRae. A. L.
Patitz, A. M.
Pratt. Chas. A.

Electrical Instruments.
Automatic Cir. Breaker Co
Central Electric Co.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Electric Appliance Co.-

Keystone El. Instrument Co.
Queen A Co.
Weston Electrical Inst. Co.
Wnitney Elec. Inst. Co.

Electrical Specialties.
Automatic Cir. Breaker Co
Carlisle A Finch.
Central Electric Co.
Commercial El. Supply Co.
Metropolitan Electric Co.
Peru Elec. Mfg Co.

Electrical Woodwork.
Lever, C. H. Mfg. Co.

Electro- Plating Mach'y.
Besly & Co., Chas. H.
Colburn EL Mfg. Co.
General Electric Co.

Engines, Gas.
Otto Gas Engine Wks.
VanDuzenGas&Gso.En.Co.

Engines, Steam.
American Engine Co,
Ball Engine Co.
Philadelphia Eng. Works.
Weston Engine Co.

Fan Outfits.
Bates A Bro.. D. L.
Central Electric Co.
Commercial EL Supply Co.
Diehl Mfg. Co.
Hunter Fan & Motor Co.
Interior Conduit & Ins. Co.
Westinghouse El. A Mfg. Co.

Feed Water Heaters.
Davis & Son, L B.

Fibre.
Butler Hard Rubber Co.
Delaware Hard Fibre Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co., G. A H.

Fixtures. El. & Comb'n.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.

Fuse Wire.
Central Electric Co.
Chicago Fuse Wire A Mfg. Co.
Commercial EL Supply Co.
Electric Appliance Co

Gaskets.
Jonns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Gas Lighting, Electric.
Bogart, A. L.

Gears.
Besly A Co.. Chas. H.

General Elec. Supplies.
riBesly A Co., Chas. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Electric Appliance Co.
Genor & Colburn.
Hill, W. S Elec. Co.
Hodge, Walsh A Loring.
International Elec. Co.
Metropolitan Electric Co
Ohio Electric Works.
Partrick & Carter Co.
Peru Elec. Mfg. Co.
Sioux City Brass Works.

Globes and Electrical
Glassware.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial EL Supply Co.
Hemingray Glass Co.

Gov'nors, Water Wheel.
LombardWaterWheel Gv.Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hard Rubber Goods.
Butler Hard Rubber Co.

Induction Coils.
International Elec. Co.
Queen A Co.

Insulators and Insulat-
ing Materials.
Akron Ins. & Marble Co.
Brixey, W. R.
Bryant Electric Co.
California Asphalt Co.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
Empire China Works.
Gilmore EL A Mfg. Co.
Hemingray Glass Co.
Hodge, Walsh & Loring.
Interior Conduit A Ins. Co.
Johns Mfg. Co.. H. W.
Locke. Fred. M.
Mica Insulator Co.
National India Rubber Co.
New York lnsu lated Wire Co.
Okonite Co., The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated Wires and
Cables—Magnet Wires.
American Electrical Works.
Brixey. W. R.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Eastern Electric Cable Co.
Electric Appliance Co.
General Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.

Lamps. Alternating.
Puritan Electric Co.

Lamps. Incandescent.
Buckeye Electric Co.
Central Electric Co.
Chicago Edison Co.
Commercial EL Supply Co,
Electric Appliance Co.
General Electric Co..
Metropolitan Electric Co.
Ohio Electric Works.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Westinghouse El. A Mfg. Co.

Lamp Trim'r's 'Wagons.
studebaker Bros. Mfg. Co.

Lightning Arresters.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Westinghouse El. A Mfg. Co.

Magnet Wire.
(See Insulated Wires.)

Mechanical Machinery.
Besly A Co., Chas. H.
Garvin Machine Co.. The.
Robertson A Sons. J. L.
StilweU-Bierce Smith-Vaile

Mica.
Central Electric Co.
Commercial El. Supply Co.
McLaurin A McLaren.
Munsell & Co., Eugene.

Mining Apparatus, Elec.
General Electric Co.
Westinghouse El. & Mfg. Co.

Motors.
Ahlm-Edwards Elec. Co.
American Engine Co.
Belknap Motor Co.
Brush Electric Co.
Bullock Elec. Mfg. Oo.
Card Electric Co.
Central Electric Co.
Colburn EL Mfg. Co.
Commercial El Supply Co.
Dallett A Co., Thos. H.
Diehl Mig. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Interior Conduit & Ins. Co.
Keyst- ne Electric Co.
Metropolitan Electric Co.
Northern Electl. Mfg. Co.
Ohio Electric Works.
Sioux City Brass Works-
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Triumph Electric Co.
Warren Electric Mfg. Co.
Westinghouse El. A Mfg. Co.

Packing.
Besly A Co. Chas. H.
Garlock Packing Co.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
California Asphalt Co.
Central Electric Co.
Commercial El. Supply Co.
Johns, H. W. Mfg. CO.
Standard Paint Co.

Phosphor Bronze.
Besly & Co., Chas. H.
Phosphor Bronze Sm.Co.Ltd.

Platinum.
Baker A Co.

Poles.
Brown, DeWitt, Cedar Co.
Hart, C. S.
Dindsley Bros.
Perrizo A Sons.
Pittsburg & L. S. Iron Co.
Tagatz, H. A.

Porcelain.
Akron Ins. A Marble Co.
Bryant Electric Co.
Central Electric Co.
Commercial EL Supply Co.
Empire China Works.
Imperial Porcelain Works.
Peru Elec. Mfg. Co.

Pulleys.
Rockwood Mfg. Co., The.

Push Buttons.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Partrick & Carter Co.

Reels, Wire.
Minneapolis EL & Cons. Co.

Refiners.
Swarts Metal Refining Co.

Regulators.
Belknap Motor Co.

Re-Winding.
,
Chicago Edison Co.
Mectrlcal Exchange. The
Hodge, Walsh & Lcring.

Rheostats.
Am. Heating Oorporat'on.
General Electric Co.
Iron Clad Rheostat Co.
Leonard, Ward, Elec. Co.
Westinghouse El. A Mfg. Co.

Search Lights.
Carlisle A Finch.

Second-Hand Machin'y.
Eieciri. al Exchange. Tne.

Speaking Tubes.
Electric Appliance Co.
Partrick A Carter Co.

Speed Indicators.
Besly A Co., Chas. H.
Keystone El. Instrument Co.
Queen & Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Steam Gauges.
Robertson & Sons, J. L.

Steam Heating.
Webster A Co.. Warren.

Steel Pipe.
National Tube Works Co.

Storage Batteries.
American Battery Co.
Electric Storage Battery Co.
N. Y. Accum. & Elec. Co.

Supporters, Inc. Lamp.
Faries Mfg.Co.

Tapes. Insulating.
American Electrical Works.
Brixey. W. R.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Insulated Wire Co.
Okonite Co., The.
Simplex Electrical Co.
Standard Paint Co.
Washburn A Moen Mfg. Co.

Telephones, Telephone
Material and Switch-
boa ds.
American El. Telephone Co.
Central Electric Co.
Clark Tel. A Const. Co.
Commercial EL Supply Co.
Kusel. D. A. Tel. Mfg Co.
Metropolitan Electric Co.
Orne Elec. Cons. Co.
Standard Tel. A EL Co.
Stromberg-Carlson Tl.M.Co.
Taber A Mayer.
Viaduct Mfg. Co.
Western Tel. Cons- Co.
Whitman A Couch.

Transformers.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Ft. Wayne Elec. Corporation
General Electric Co.
Stanley Electric Mfg. Co,
Westinghouse El. A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
Brill Co , J. G.
General Electric Co.
Westinghouse EL A Mfg. Co

Turbine Wheels.
Dayton Globe Iron Works Co.
Leffel & Co., Jas.
Pelton Water Wheel .Co.
Smith Co.. S. Morgan.
StilweU-Bierce Smith-Vaile

Water Wheels.
Dayton Globe Iron Works Co.
Leffel A Co , Jas
Pelton Water Wheel Co.
Smith Co S. Morgan
S' ilwell-Bierce Smith-Vaile.

Wire, Bare.
Besly & Co., has H.
Brixey. w R.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Okonite Co . The
Phillips Insulated Wire Co
Standard Underground C Co
Washburn & Moen Mfg. Co.

Wire .Joints.
American Elec. Fuse Co.

X Ray Outfits.
Central Electric Co.
Commercial EL Supply Co.
Edison Mfg. Co.
Knott, L. E. Apparatus Co.
Queen & Co.
Spring Park Laboratory.
Swett & Lewis.

For Alphabetical Index of Advertisements See Page
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DIEHL ELECTRIC FANS.
WOUND FOR ALL CURRENTS, EXCEPT ALTERNATING.

New Designs for this Season.

Coiling Fans,
Column F"ans

Propeller

HIGHEST EFFICIENCY, GREATEST DURABILITY.
Our finest designs are ornamented with solid cast brass.

OUR '97 FAN CATALOGUES ARE NOW READY.
Any ofOnr Fans Fnrnished with Four Blades if so Ordered.

SHOW ROOMS:
NEW YORK, 661-563 Broadway. BOSTON, 128-132 Essex Street.

CHICAGO, 192-194 VAN BUREIM STREET.

DIEHL MANUFACTURING CO
ELIZABETHPORT, N. J.

J

BELT
I DRIVEN

A DIRECT
H DRIVEN

MiN5nELD,DrliU.5./l

WE UNDERSELL ALL!
Bicycle Electric Liphts 83.00
Necktie Electric Lights 1.50
Edison Electric Motors 1.00
Battery Fan Motors 5.00
S8 Medical Batteries 3.95
Induction Coils 1.75
Electric Bells finest, .25
Dry Batteries Best, .25

Discount to Dealers.

Our Bicycle Electric Light
Is the best thine that ever
happened. Catalogue free.

OHIO ELECTRIC WORKS, Cleveland, Ohio.

BELLS
AXD

PUSH BUTTONS.
Exclusive Features.

Send for New Catalogue.

Ruebel & Manger,
MANUFACTURERS.

Style F. 290 Graham St., Brooklyn, N.Y.

THE AMERICAN ELECTRIC METER.

Designed

for all

Forms

of

Service.

Send tor cir-

cnlars and
price lists. 3-Wlre 22-Llght Meter. Case Open, Showing Mananlsm.

The . . .

American

Electric

Meter

Co.,

Cor. 9th Street an
Montgomery Ave.,

PHILADELPHIA,

PA.

«*>"
A

VMJSf
ft.
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The Tuerk Alternating f Current Ceiling Fan.
1897 PATTERNS NOW READY.

•• Some New Features Embodied in Our '97 Product Make
It Better than Ever.

<S>

MADE FOR FROM 50 TO 120 VOLTS.

60, 125 AND 140 CYCLES.

SIAL FEATURES:
High Economy.
Sel'F-Oi ling Bearing
Adju sta tale Blades.
Sta rti ng Swi-fcol-i at lottom.

£ f/Ve different styles of finish—Bronze. Bower-

^ Bar/?, /^o/y and Gold, Nickel. Polished Brass.

THE HANDSOMEST FAN ON THE MARKET.

Strong, Reliable, Noiseless, Durable, Ornamental
and Inexpensive to Operate.

SEND FOR 1897 CATALOCUE.

HUNTER FAN & MOTOR CO.,
FULTON, NEW YORK.

E. B. LATHAM & CO., General Sell-
<8>

ing Agents, 136 Liberty Street, New <S>

York, U. S. A. $

'96 LEADS.
WHY?

BECAUSE:
1st—Has perfect contact

without marring softest

wire.

2nd—Line wire is held bj

clamp instead of screw
points.

3rd—It is easy to take

apart; no screw driver,

only a quarter turn.

4th—Can use long fuse.

5th-—All that use them say

so.

Wrilefor Prices on Fuse Blocks. Etc.

GILM0RE ELEC. & MFG. CO., North Easton, Mass

ELECTRIC

FAN

Wound! tor
Any Voltage

A Written Guarantee

With Each Fan

D.L. BATES &BR0.
* DAYTON 0.
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KEYSTONE ELECTRIC

Erie, Penn.

COMPANY
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Illustrated

Catalogue

. . . UPON . .

APPLICATION.

Interior Conduit & Insulation Co.,
GENERAL OFFICES AND WORKS:

527 W. 34th St., NEW YORK, N. Y.
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Attica, March 3, 1897.

The Static is working very nicely. You have the finest Static on the

market. Yours truly,

W. B. GIFFORD, M. D.

Continuous Discharge. Perfect Adjustment.

PERFECTED BY

L. E. KNOTT APPARATUS CO

„

"

I4ASHBURTON PLACE,
BOSTON, MASS.

We make X-Ray Tubes ...

I

High Frequency Coils.

i-i Induction Coils.

Influence Machines.

HIGH FREQUENCY COILS. FLUOROSCOPES. nfluence Machine, from L. E. Knott Apparatus Company.

Static X-Ray
MACHINE

For all kinds of X=Ray work and
demonstrations in Static Electricity.

SINGLE AND DOUBLE PLATE

MACHINES.

Ruluukorir Coil Outfits, Crookes Tubes,
Fluoroscopes, I'll oto-Screens, and a
complete line of X-Ray apparatus. Our
outfits are the cheapest and best that
can be procured.

Send for Catalogue B.

Swett & Lewis,
1 Successors to G. A. FREI 4 CO..

Y^. Electrical and Photographic Supplies,

1 1 BROMFIELD STREET,

BOSTON, IHAS®.

For Iron Armored
Conduit for

Hart Flush Switches,

Single or Gang Switches.

"Indicating,"

'Porcelain Clad"
Flush Switches.

E HART& HEGEMAN MFG. CO., HARTFORD, CONN.

THE NE\A/
NON-PHOSPHORESCENT CRYSTALS.

POSITIVELY SUPERIOR TO CALCIUM TUNCSTATE
OR ANY OTHER KNOWN SALT.

These highly fluorescent crystals accomplish the result of showing each image
u.ndimmed by previous exposure or phosphorescence, makes clear the most vague
shadows which cannot be traced when calcium tungstate is used, and is absolutely
instantaneous in effect.

IMPORTANT TO EVERY X-RAY INVESTIGATOR.
FLUORESCENT SCREENS. FLUOROSCOPES. CALCIUM TUNGSTATE

CRYSTALS. SCIENTIFIC AND ELECTRICAL INSTRUMENTS. SPECIAL

APPARATUS TO ORDER. ........
MADE ONLY BY THE

SPRING PARK LABORATORY,
3S Spring Park Ave. JAMAICA PLAIN, MASS.

Switch and Box Complete.

THE ONLY GENUINE EDISON
X-RAY
APPARATUS

and FOCUSTUBES
ARE MANUFACTURED BY

-^-^ THE EDISON MANUFACTURING COMPANY.

Special Focus Tubes for Battery X-Ray Sets.

Special Focus Tubes for Direct Current X-Ray Sets.

Special Focus Tubes fur static Machine Work.
3, i, 6. S. 10 and 12 inch X-Ray Sets for Battery and 120-Volt

Direct Current.

WRITE FOR NEW CATALOCUE.

ALL OUR FOCUS TUBES ARE MANUFACTURED AT THE

EDISON LABORATORY.

EDISON MANUFACTURING CO.,
I IO EAST Q3d STREET. NEW YORK.

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY VOLTAGE. CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICHIGAN, U, S, A,

IIM
Monadnock Building, Chicago.

QUALITY
UNEQUALED

FACTORY
PRODUCTION
TRIPLED.

IMT L.AIVIPS.
THE BUCKEYE ELECTRIC CO., Cleveland, Ohio.

BYEm mm
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Euge>-e F. Phuxips, Prest. F. >". Phillips, Treas. "W. H. Sawyer, Secy.

AMERICAN ELECTRICAL WORKS,
PROTIDEXCE, R. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

s. New York Store, P. C. Ackerraan. 10 Cortlaiidt St.

Chicago Store, F. E. Donohoe, 241 Madison St.

Montreal Branch, Eugene F. Phillips' Electrical "Works.

THE CLARK WIRE.
FOR

SWITCHBOARD,

RAILWAY

and MOTOR USE.

CLARK WIRE"

AD sizes of

Stranded and Flex*

ible Wire and
Cables with

Clark's Insulation.

Inspector Boston Fire Underwriters' Union says:

"A thoroughly reliable and desirable wire in every respect."

The Clark wire has been before the public and in use for the past ten years,

and has met with universal favor. We guarantee our insulation wherever used.

Aerial, Underground or Submarine, and our net prices are as low, if not lower,

than any other first-class insulated wire. We shall be pleased to mail Catalogues,

with terms and discounts for quantities.

EASTERN ELECTRIC CABLE COMPANY,
HEXKY A. CLARK. Treas. and GenT Manager. 6 I -63 Hampshire Street,
HERBERT H. EUSTIS. Pres. and Electrician. BOSTON, IV!

"

it
I NA/AIMT OIM

o
I but can't spare the money." To such we say— let us know how much

« you can pay in cash.—give us references, and we wilt take balance
=

| in installments.

HAVE YOU
TRIED

ii niu t

Water Heat
oil Bxtracto

'ACK1XC if It lasts 3 to 4 times
iv other. We manufacture Feed

amper Regulators. Separators.
"*-3, Etc.\liaust Heads, Filters,

SEND FOR CATALOGUE.

Jas. L Robertson & Sons,
76 CORTLANDT STREET.
NEW YORK.

Successors to HINE & ROBERTSON CO.

Plante Storage Batteries,
FOR Al_l_ PURPOSES.

Absolutely Non-Infringing.

Protection Guaranteed to Purchasers.

Our battery is of the Plante type. The active

material is formed electro-chemically. Our plate is

made from a single piece of. pure lead. It is a

practical type of plate and does not infringe on any-

thing held by the Electric Storage Battery Co., or

by anyone else.

Features-Lightness, Strength, Durability.

NEW YORK ACCUMULATOR AND ELECTRIC CO.
OFFICE: Room ISIS, 150 Xassan St., XEW YORK.

Ask for latest illustrated catalogue.

Patented.

NLliDOUBLE &ROOVE PONY INSULATOR
HICH INSULATION.

The most perfect Glass Insulator made is the

Teat Insulator.

"The Teats on the lower rim of the petticoat

attract the water on the outer and inner surfaces

of the Insulator into drops. The water drops
from these points onto the cross arm, thereby
preventing the moisture from creeping to

the pin."

HEMINGRAY GLASS CO.,
Coty

gton '

FACTORIES, MUNCIE, IND.

tfanufec^pARTRICKsQWXm C0. el
h
ec™l

Dealers I l25So.2ndSt.\JPHILADA.lJPA. goods.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Apparatus for

Arc, Direct Current arid Alternat-
ing Incandescent Lightingand

^o-w&r Transmission.

Jewell Belting Co.,

TANNERS OF

OAK BELTING LEATHER,
II ami fact a r«' vs of . . .

High Grade Oak Belting,

HARTFORD, CONN.

ARMuRiT
INTERIOR CONDUIT

tCUIVIrVIUNO'S PATENTS.)

Note how the Wood-Lining does not crack

ARMORITE INTERIOR CONDUIT CO.,

ornct and worn.
478481 FMT SUET. HUT,

DETROIT, MICH.

EL.ECTRIC APPLIANCE CO., Chicago. General Western Agents.

^FACTORY.pp&LAiNj|N!

Jwrorf G

EVERYTHINB IN WIRE.
BARE AND INSULATED.

ALSO MANUFACTURERS OF THE "CHICAGO" RAIL BOND.

WASHBURN * MOEN MFC. CO.,
WORCESTER, MASS.

BRANCH OFFICES AND WAREHOUSES: New York. Chicago. San Francisco, Houston, Philadelphia
Pittsburg, Scranton.

WEATHERPROOF WIRE
AGENCIES:

Western Electric Co., New York.

Electric Appliance Co., Chicago.

Pettingell Andrews Co., Boston.

Electrical Engineering Co., Minneapolis,

St. Lonis Electrical Supply Co., St. Louis.

The Bradford Belting Co., Cincinnati.

Phillips Insulated Wire Co,
Office and Factory: PAWTUCKET. r. I.
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WANTED.
An electric lierlit and gas superintendent now

in charge of a combined plant, will be open for
engagement Mav 1st. Reference from present
owner. Address, B.S. Reynolds, 1(J15 Kentucky
street. Louisiana. Mo.

WANTED.
A western manufacturer of enameled iron

ware wants an office man with some capital.

Apply to "Enamel." care Western Elec-
trician", 510 Marquette Eldg., Chicago.

WANTED.
One second-hand 100 k. w. 500 volt power gen-

erator, and one 200 to 270 k. w. 500 volt power
generator, also one 1,000 volt 60 cycle alternator
of 100 k. w. capacity. Address "K.,"care West-
ern Electrician, 510 Marquette Bldg.,
Chicago.

WANTED.
A young man as salesman in an electrical sup-

ply store. Must have had experience and be
familiar with names, prices and general subject;
salary moderate with chance to advance. Address
"Supplies," care Western Electrian, 510
Marquette Bldg., Chicago, and in answering
give references, age, experience, etc.

\A/A NTED.
ARMATURES TO REWIND.
Winders direct from T.-H. and Westinghouse
shop's: Work guaranteed. Ten years' experience.
Light .plants installed complete. Send for paces.

HODGE, WALSH & LORINC,
531 Delaware. Kansas City. Mo,

FOR SALE.
20.000 SOLDERING STICKS for sale cheap.

Send io cents for sample stick by mail. R. w.
SCHMELZ. Jacksonville, Florida.

FOR SALE.
125 h. p. Buckeye engine, automatic cut-off

14HX16 inch, 240 R. P. M. Engine complete
with iron sub-base. This engine is practically
new, having been used less than a month.
Price, $900, f. o. b. cars Cincinnati, O-
F. E. PERRY, Murdock Bldg., Cincinnati, O.

FOR SALE.
Two 30 k. w. 1,000 volt compound wound Gen-

eral Electric alternators, latest type, with excit-

ers and instruments, good as new and very
cheap, One 60 k w. siandard alternator, 1,000

or 2,000 volt, with exciter and instruments, in

line condition. A bargain. V. J. MAYO.
100 X. Clinton St., Chicago, 111.

ELECTRICAL

EXCHANGE,
166-174 S. CLINTON ST.,

CHICACO.

long-Distance Tel. 744 Express.

WRITE FOR PRICES.

THE TELEPHONE HAND-BOOK

HERBERT LAWS WEBB.
Price $1.00.

The only complete and practical work
of its kind on the market.

PUBLISHED BY

THE ELECTRICIAN PUBLISHING CO.,
Suite 510 Marquette Building, Chicago.

....BINDERS....
FOR THE

Western Electrician
$1.00 EACH.

ELECTRICIAN PUB. CO.,
CHICHGO.

AMERICAN'S^
ARE THE BEST. Settf for Descriptive Circular.

Absolutely Non-Infringing.
Protection Cuaranteea.

AMERICAN BATTERY CO.,
est o less. 38 W. Quincy St., Chicago. III.

Tbe Worcester Polytechnic Institute
WORCESTER. MASS.

T. <'. ME\»ESHALL. President. .

Courses of study in Mechanical, Civil and Elec-
trical Engineering, Chemistry and General
Science. New and extensive laboratories In
Engineering-, Electricity, Physics and Chemistry.
Special facilities in Steam find Hydraulics. 17G-
pagre Catalogue, showing positions filled by
L'railuiites mailed free. Address J. K. MAR-
SHALL, Registrar.

ELECTROTYPES.
CHICAGO ELECTRO. & STEREO. CO.,

196 and 198 S. Clark St., Chicago.

Agents Wanted.

A few good live agents

to take subscriptions for

the WESTERN ELEC-
TRICIAN and handle our

book publications. Liberal

commissions paid.

Address, stating expe-

rience and references,

Electrician Publishing Co.,

5 I O MARQUETTE BLDC,

CHICACO.

NEW CATECHISM OF ELECTRICITY^
A PRACTICAL TREATISE.

TESTinONIAL. Chas. M. Weir, Chief Engi-
neer TJ. S. Projectile Works. Brooklyn. N. v.:
*lt is one of the most practical and concise
works on the subject I ever saw It is jus the
right thing in the right place, and I most eJieer-
fnlly recommend it to all who desire a pra ctieal
knowledge of Electricity."

This is a book of 550 pp., full of up-to-date in-

formation. 3(iQ illustrations. Handsomely bound
in red leather, poeketbook form, size 4 1 ,m;' ..

with titles and edges in gold. Price. $2.00. pot-
paid, ion page descriptive catalogue of electri-
cal books free on request.

ELECTRICIAN PUBL'SHING COMPANY.
510 Marquette Bunding. Chicago

Scrap Copper Wire Wanted.
If you have any Old Copper Wire of any description to

dispose of, it will pay you to communicate with us, as we are
P.

J
u all times in the market for any quantity of Scrap Copper

Wire, at the highest market values. We pay cash and send
prompt returns. We are also supplying the electrical trade with
our high grade Babbitt, Cotton Waste, Solder, Etc. Please com-
municate with us.

SWARTS METAL REFINING
I 18 and 120 W. Lake Street, CHICACO, ILL.

CO.,

Stil well's Patent steZed Water Purifier.
Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

Tie Stilwell-Bierce & SMtMaile Co..

DAYTON, OHIO.
Risdon Iron A Locomotive Works, San Francisco, Cal„ Pacific Coast Agent.

WHITE CEDAR POLES
And STREET GAR TIES.

Wholesale Producers.

IRRIZO & SONS, DAGGETT, MICH.

Map of the United States.
A large handsome Map of the United

States, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S.Eustis, Gen'l Pass. Agent, C, B.

&Q. R. R., Chicago, 111.

INTERNATIONAL ELECTRIC CO,,
76 Beekman Street.

Mew York.
Ruhmkorff

Induction Coils.

Telephone Colls, Experi-

mental Work, Small Ma-
chinery, Binding Posts.

CEDAR
Lindsley Bros.,

MENOMINEE, MICH.,

WHOLESALE PRODUCERS. POLES

CEDAR POSTS, POLES AND PILING
FOR PRICES

ON
Write H. A. TAGATZ, Beaver, Wisconsin.

WHOLESALE PRODUCER OF ALL KINDS OF CEDAR PRODUCTS.

Write for

Prices on LIVE CEDAR POLES te
TO

S. Hart,

OCONTO, WIS.

Cedar Poles at First Hands.
We can supply you with anytliing in the cedar line. Write for delivered prices.

Pittsburgh & Lake Superior Iron Co., Whitney, Menominee Co., Mich.

THE BEST ANSWER TO A QUESTION

ii
On Wiring, can be found in the New Book,

WIRING TABLES,"
"How They are Made and How to Use Them."

BY THOS. C. CRIER.
Whenever yon. are asked a question on Wiring, refer the

questioner to this book, and he will li ml what he desires.

THE BOOK CONTAINS: The Law of Resistance, Electromotive Force and Current
Fully Explained. Mow to Calculate the Size of Wires. Tile Different Methods of Wiring, with
Diagrams. How to Apply the Simple Formula, in Calculating the Size of Wires Under all Condi-
tions. Diagrams for W iring 3 Point, 4 Point. Head Light ami Heat Regulating Switches.

27 TABLES OSi « IRING AM) VALUABLE DATA.
Ohm's law is described in such plain and simple language

that one cannot fail to clearly understand it.

Bound in Cloth, 80 Pages, Size 5x7J in. Sent, prepaid, on receipt ot price, $1.00.

ELECTRICIAN PUBLISHING CO.,
b]Vtt^e

CHICAGO.

HILL
SWITCHES,

SWITCHBOARDS,

PANEL BOARDS.
Are the Highest Crade Electrical Coods of Their Class Ever

Offered the Trade. Don't Buy Poor Coods.
Write for Prices.

W. S. HILL ELECTRIC COMPANY,
NEW BEDFORD, MASS.

BOSTON, 141 Franklin St.

NEW YORK. JHachado & Holler.
CHICAGO, Central Electric Company.
SAN FRANCISCO, Abner Doble Co.
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Victor Turbine Water Wheel.
Cylinder or Register Gate— Close Regulation and High Efficiency

at Full and Partial Gate.
The attention of ELECTRIC COMPANIES is called to this CELEBRATEn "WATERWHEEL as particularly adapted to their use, on account of its remarkably steady motion,

high speed » ml great efficiency aud I a rise capacity for its diameter, being double
the power of most wheels of the same diameter. It is used by a number of the leading electric com-
panies with great satisfaction. In the economical use ol water it is without an equal, prodrcing the
highest per cent oi uselul effect guaranteed.

SEND FOR CATALOGUE AND PARTICULARS.
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 3S feet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley. 1

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts
and where the situation admits of their use we recommend them.

THE STILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works. San Francisco. Cal., Pacific Coast Agents.

No More Liquid Batteries.
THE ROYAL COMBINES BEST FEATURES OF

LIQUID AND DRY BATTERIES.

ADVANTAGES:
No action until water is added, hence can be kept

in stock for years.
Especially adapted for export, as extremis of tem-

perature will not affect it.

For open circuit work only.
E. M. F. 1.50 on open circuit. ) _,

Amperage 3. on short circuits. \
Guaranteed

Size 51" by 2i", weight li lbs.

I=RICE SO CENTS.
Samples sent to any part of U.S.A. on receipt of 75 cts.

Liberal arrangements made with trade.

MIDLAND ELECTRIC COMPANY,
5 Hanover Street, - - New York. U. S. A.

Moonlight Schedule
FOR 1897

IS NOW READY.

Price IO cents.
EEECTBICIAW PUBLISHING CO., 5 IO Marquette Blclg., Chicago.

The Standard Open Circuit Batteries
of the World.

SEHD FOE CIRCULAR AND PRICES.

THE LECLANCHE BATTERY CO.,
111 to 117 East 131 st St., N. Y.

INDESTRUCTIBLE.

INTERCHANGEABLE.
ADJUSTABLE and

MOST COMPACT.RHEOSTATS
FOR

DYNAMO FIELDS
Made in Interchangeable Sections; they can be Renewed, Repaired or

Changed at a moment's notice.

Assembled from Resistance Disks of a Creat Variety of Resistances, they

can be Made to Suit the Requirements of any Dynamo with the least

TROUBLE, DELAY and EXPENSE.
A "BURN-OUT" can only injure One Section, which can be REPLACED in

a FEW MINUTES.
They represent the most nearly perfect type of resistance controllers.

THE AMERICAN ELECTRIC HEATING CORPORATION,
IM, MASS.

....

SHOWS BACK OF RHEOSTAT.

_ * »—»—»_—«—»—*

—

»— —*— —»--

—

*— —«—»— —•—•— — — —•— —»--— —«— — —•— — — — — — — ——•— —•—•—•—»— — — — —•— — —»-

_»—.—.—*—*—*—*—*— —*—*— — —»—»—•—•— — —•— —•— —•— — — —•—•—•— —*— — — — —•— — —«—•—•— —•— — —•— —•— — — — — — —-



XVI WESTERN ELECTRICIAN April 10, 1897

American Electric

Telephone Co.,

The Largest Manufacturers

.if

I 7 I & I 73 S. Canal Street,

—op—
Telephone
Switchboards

IN THE UNITED STATES.

All Goods Strictly High Grade.
325 exchanges, aggregating 60,000 telephones, in

use. Three years service. Write for our 1897

catalogue showing new types and prices.

American Elee. Telephone Co.,

CHICAGO.

SWEDISH MICROPHONES.
The

Most

Economical

Instrument

for Exchange

Purposes

on the

Market.

Send

for

New

Reduced

Price

List.

Catalogue

Just out.

SOLD SEPARATELY, GUARANTEED INDEFINITELY.

Ericsson JSwecliisti Telephones,
Wall Sets, Desk Sets, Private Line Sets, Long-Distance Sets. Etc.

We are sole selling agents of the 1^. SI. Ericsson & Co."s Swedish Coal Grain Micro-
phone for the United States.

A^HITM^IV «& COUCH,
196 Summer St., Sole Selling Agents for U. S. BOSTON, MASS.

flcFELL ELECTRIC CO., 1549-1550 and 1726 rtarquette Bldg., Chicago Agents.

THE STROMBERG-CARLSOH

TELEPHONE MANUFACTURING CO.
72 JACKSON BOULEVARD,

CHICAGO, ILL., U. S. A.

This Company owns letters patent granted to Alfred Stromberg
and Androv Carlson, under sundry dates, covering Telephone Ap-
paratus that infringes none and is second to none.

Full Equipment for Central Stations, also for House, Office. Factory, Police and
Fire Alarm Systems. Manufactured under our own patents from crude material.

E. S. TABER V. A. h.AYER.

TABER & MAYER,
MANUFACTURERS AND
DEALERS IN

ELECTRICAL GOUDS

TELEPHONE APPARATUS.
Telephone Instruments, Switchboards, Trans-

mitters, Receivers, Cords, Jacks, Plugs, Dros,
Switches, Experimental Work.

185 FRANKLIN ST., BOSTON, MASS.

WESTERN TELEPHONE

-—CONSTRUCTION CO.,
260 S. Clinton Street, CHICAGO,

. . LARGEST MANUFACTURERS OF . .

Telephones and Appliances,
EXCLUSIVELY, IN THE UNITED STATES.

Steam Engineering and
Electricity

Taught by Mail.

Our Stationary Engineers' Scholarship includes instruction in Arithmetic, Mensuration and the
Use of Letters in Algebraic Formulas, Mechanics, Mechanical Drawing, Steam and Steam Engines,
Steam Boilers, Dynamos and Motors.

Besides a thorough education in the theory of Steam Engineering the instruction is designed to
qualify Steam Engineers and other students to understand, operate and care for electrical ma-
chines; to install electrical plants; to perform calculations and to locate and remedy faults.

Studies are carried on at home. No time lost from work. Specially prepared Instruction and
Question Papers, superior to text-books, furnished free to students.

Also courses in Mechanics; Civil Engineering in all its branches; Book-Keepingand Business Forms
and the English B?;anches.

A circular giving full particulars will be sent free. Mention the subject in which you are "inter-
ested. Address

THE INTERNATIONAL CORRESPONDENCE SCHOOLS, Box 1002, Scranton, Pa.

^-^THIS© HAS BEEN MAKING

Telephones
MtfJ? 20 YEARS, NOT CHEAP BUT

^T SERVICEABLE ADD FULLY CUARJNTEED.

\ . • CIRCULARS FURNISHED.

Viadvct Electric C°
BALTIMORE.MD.U.S.A.

An Efficient Device
FOR MEASURING

AND REELING WIRE

MINNEAPOLIS

ELECTRIC &
CONS. CO.,

13 S. Fourth St.

Minneapolis.
Minn.

Send
for
circulars.

REWIRED WITH RAVEN WHITE CORE WIRE

OFFICE
Th© Ferris Wheel Co.

1 131 The Rookery.

Chicago, April 30, 1890.

NEW YORK INSULATED WIRE CO.,
320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to
use your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test
will no doubt be a most severe one.

Yours very truly
THE FERRIS WHEEL CO.

By L. V. Rice. Mgr.

PRIM^HAW \WHITF PfiRF Used exclusively for all Incandescent Light
ing at World's Columbian Exposition.

RAVFN \A/HITF PflRF Used in gome of the largest buildings in the United
States.

PflMPFTITIflN II INF U/IRF UsetL°y some_of thekirgest Central Stations
and Fire and Police Departments in the U.S.

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortlandt St., New York. BRANCHES:
j s/rgSfe.

BOSTON:
134 Congress St.

SAN FRANCISCO.
115 New Montgomery St.
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A FEW OF OUR

EXCHANGES:
Hiawatha, Kan..
Liberty. Mo.,
Gallatin. Mo.,
Maiden. Mo.,
Dexter, Mo..
Inka, III.,

Sorento, 111.,

Biloxi, Miss.,

Greenville, 111.,

Chillieothe, Mo.,
Lexington, Mo.,
Perrr, Mo.,

And a great many others—besides long
line equipments all over the U. S. and
displacing other makes at

Florence, Ala.,

West Point, €Ja.,

Ashley, Mo.,
Waterloo, 111.,

Mnrphyshoro, 111.,

Batesville, Ark.,
Jennings, La.,

Sparta, HI.

All our customers are our friends
and will gladly recommend our goods.
You can have as many customers' names
as you wish to get opinions from.

Our goods are never changed
oyer.

THE D. A. KUSEL

TELEPHONE MFG. CO.,

1105 Pine St,, St, Louis, Mo.

ONLY 1,000 WILL BE SOLD AT THIS PRICE,
Our Improved Granular Carbon Transmitter has proved a WINNER. For long and short

distances it has no peer. A sample will be sent by mail upon receipt of 75c. ONLY TWO WILL
BE SENT TO ONE PARTY AT THIS PRICE.

CLARK TELEPHONE AND CONSTRUCTION CO., Palace Block, Minneapolis, Minn.,
Manufacturers of High Grade Long Distance Telephones.

* You've seen them.

Worked fine,

Didn't they?
Lonjr-distance instrument with patented ad-

justable transmitter arm, $9.50 net. Battery call
phones for single linesoxforiuterflommunicating
systems up to twenty stations, $5 to $18. net. We
manufacture all our instruments and will install

any kind required in all part* of the United
States. Write us for particulars.

ORNE ELECTRIC CONSTRUCTION CO.,
9th Floor, Owings Building. CHICAGO.

Guarantee: To rive, entire satisfaction.

The Electrician Publishing

Co., Suite 510 Marquette

Building, Chicago. Headquar-

ters for all latest Electrical

Books. Write for Catalogue.

8 GolD Q
MedalS

Havre, Brussels, Paris,

Edinburgh, Chicago. Etc.

Foreign and U.S. Patents.

MILDE
MILDE
MILDE
MILDE
MILDE
Standard Telephone and Electric Co.,

Sole Licensees. MADISON, WIS., U. S. A.

Sensitive as a Blake.

Powerful as a Solid Back.

No Adjustment Required.

Will Not Pack or Get Out of Order.

DIRECTORY OF PRINCIPAL ELEC-

TRICAL AND MECHANICAL

ENGINEERS.

Charles A. Pratt,

Consulting Electrical Engineer.

Power transmission and subdivision for
factories. Electric coal mining plants.
Designs for special machinery. -

Plans, specifications, tehts, supervision.

1 433-24 Monadnocli Bldg., Chicago.

Foree Bain,

Consulting,
Designing,
Supervising,
Constructing,

Electrical and
Mechanical Engineer.

Plans, Specifications and
General Engineering.

Testing. Expert in Patent Causes.

Suite 1657, 1658 and 1650
Monadnock Bldg., CHICAGO.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,

Consultations, Eeports, Estimates, Plans,
Specifications, Superintendence, Tests, Pur-
chasing. Designs of Central Stations a Spe-
cialty. Turner Building, St. Louis.

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

306 Oriel Bldg., ST. LOUIS, MO.

A. M. Patitz, m.a. s.m.e.,

Consulting Mechanical and
Electrical Engineer.

Consultations, Examinations, Reports, Plans,
Specifications, Estimates, Superintendence
and Purchasing. Heating and Ventilating
Plants, Power, Electric Light and Boiler
Plants. Room 11 01 Pabst Bldg., Milwaukee. Wis.

O E -^ '97 MODEL.

FAN MOTORS
FOR ALTERNATING CURRENT

AND

DIRECT CURRENT CIRCUITS.

GENERAL ELECTRIC COMPANY.
\ DIRECT

CURRENT
FAN MOTOR. ALTERNATING CURRENT FAN MOTOR.

SAEES OFFICES IK ALL L1BGE CITIES IN THE EXITED STATES.

Exact Size and Appearance of Switch.

PERKINS
New Solid Plate Flush Switch.

CUTS SHOW EXACT SIZE AND SHAPE OF

10 Amp. Double Pole, 10 Amp. Single Pole

Three-Way and Four-Way Switch.

Adjustable Plate on which Key Cannot Bind.

Larger Sizes also in Stock.

Pertlns Elec. Switcli Mft. Co.,

HARTFORD, CONN.
NEW YORK: 219 Havcmcycr Bldg. CHICAGO: 1538 IMonndnock.

Switcli with Plate Removed.
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PROGRESS THE ORDER OF THE AGE.
The New American Leads.

Recent improvements made in the New American Turbine have increased the power as per their
diameter, and produced greater efficiency from whole to half water than any other turbine, as
evidenced by the following, copied from certified tests m«de at Holyoke, MasB., onthedateB named,
and sigoed by A. F. Sickman, engineer in charge of experiments, and E. S. Waters, hydraulic

Test of a 46-inch Wheel—July 9, 1894. Test of a 42-inch Wheel—July 14, 1894.

Head.
Rev.per
Mio.

Cu. Ft.
perSec.

H. P.
Per
Cent.

Whole Gate
%

%

Head. Rev. per
Min.

128.00

134.80
129.33
125.25

121.00

Cu. Ft.
perSec.

134.18
120.85
104.85

92.76
70.80

H. P.
Per
Cent.

Whole Gate
%

16.06
16.42

16.78
17.03
16.88

119.17

122.00

117.33
111.83
118.67

141.58
127.18

112.60
98.12
82.07

205 27

195.19
175.74
149.99

118.40

79.76

32.58
82.18
79.31

75.52

16.33

16.66
16.59
17.13

17.48

199.56
188.14
162.89

142.40
98.85

80.50

83.09

82 77
79.21
70.60

For information and catalogue writes= THE DAYTON GLOBE IRON WORKS CO., Dayton, 0, D.S.A.

X±2^F3EF*RYIV1AIM
Feed Water Heater and Purifier.

Provided with U-shaped Tubes, it Never Leaks.

THE HIGHEST GRADE OXIiY.

Our catalogue contains the representative names of a large number of con-
tented buyers of BEKRYMASI HEATERS built by us in the last twenty
years. A copy awaits your order at any time.

I. B. DAVIS & SON, Makers, Hartford, Conn.,
Or addresses given below:

Jas. Berryman, 125 North 4tt» St., Philadelphia.
W. H. Gibson. 520 Medinali Temple, Chicago.

Jos. "Whit alter. 7 and i) Pearl Street, Boston.
A. a. Cardwell. 30 CorlhiDdt street, Room 127. New York.

DIXON'S BELT DRESSING
AND LEATHER PRESERVATIVE.

Is guaranteed to prevent slipping and to preserve the leather.
It will pay you to send for circulars and testimonials.

JOS. DIXON CRUCIBLE CO., Jersey City, N. J.

WATER WHEEL
150 Styles and Sizes. Upright and Horizontal.

33 YEAI1S' BUSINESS
affords every facility for adapting them to

MILLING, MINING, ELECTRIC,
and manufacturing purposes. Easy working balanced gate, and fine regu-
lation. We guarantee highest power, with smallest quantity of water, at

full and part gates. Successfully operating under heads of S to 300 feet-

Write us for fine pamphlet and stati

THEJAMES LEFFEL& CO.
.si-i:i\<;i in,i». onto. it. s. a.

REG.TRADE |v|ARKS

ilu
The Phosphor Bronze SmeltingCo.Iimited,
2200 washington ave..philadelphia.

"ELEPHANT BRAND PHOSPHOR-BRONZE"
JNG0TS,CASTINGS,WIRE,ROPS,SHEETS,Etc,— DELTA METAL
CASTINGS, STAMPINGS "and FORGINGS
ORIGINAL and Sole Makers in the U.S..

THE PELTON WATER WHEEL
Is known the world over as affording the most simple, reliable

and economical power forall purposes.

7,000 WHEELS NOW RUNNING StSS?i^.serviee in a most effl -

CICPTDIP DnWED TDAWCMICCIflW Pelton Wheels are especially adapted to

LLLb I Rib (Until I nABlOlYlloolUll. tliis purpose and are operating the major-
ity of. stations of tins character in all parts of the world. Highest efficiency and best regulation
guaranteed. Catalogues furnished on application. Address

PELTON WATER WHEEL CO.,
143 Liberty Street, or 121-123 Main Street,

NEW YORK, N. Y., U. S. A. SAN FRANCISCO. CAL„ U. S. A.

The Best and*** . m- • • »<* Best ana
Gasoline Engines, cheapest Pow.

** er for driving
Dynamos. Steady Ught Guaranteed. Send

for Catalogue, Etc.

THE VAN DUZEN GASOLINE ENGINE CO., CINCINNATI, OHIO.

the Mccormick
TURBINE.

On Vertical or Horizontal Shaft,
Especially Adapted for Electrical Work.

CJives more power per diameter with a higher
percentage of useful effect than any other water-
wheel heretofore m»de. Ah s>zes, right and left hand,
are huilt from patterns perfected under systematic tests in the
HohnUe'Ievting Hume.

Varties having power plants which are unsatisfactory, anc*
those contemplating the improvement of powers, will rind it to
their interest to confer with us, as we are willing to
guarantee results where others have failed, no
matter wrhat make of turbine has been in use.
STATE REQl'IREJIEXTS A\'D SEND FOR
CATALO«l'E.

S.MORGAN SMITH CO., York, Pa.
Estimates furnished for complete power plants and

results guaranteed.

ELECTRICITY and IVIAGIMECTISIVI.
A series of thirty-four lessons covering the Science of Electricity from its Fundamental Principles to its Everyday Practical Application. Comprises 326 pages, over 300 diagrams and illustrations. Price $2. By

PROF. D. C. JACKSON. University of Wisconsin. I PROF. WM. A. ANTHONY, of New York. I
PROF. A. C. PERRINE, Leland Stanford University. Cal.

PROF. H. S. OARHART, University of Michigan. PROF. BROWN AYRES, Tulaue University.
I

PROF. GEO. D. SHIOI'ARDSON, University of Minn..
PROF. B. F. THOMAS, University of Ohio. A. Comprehensive Treatise in Simple Language, free from Algebraic Equations and Easily Understood.

1.

3.

The nature and properties of electricity. 12.
Machines for generating electricity by friction and
by electric induction.

Electric batteries or appliances for generating elec-
tricity by chemical action.

Electric batteries or appliances for generating elec-
tricity by chemical action (concluded).
The magnetic effects of electric curreuts, magnetic
rie'ds.

The magnetic effects of electric currents, and mag-
netic circuits.
Ohm's law of the flow of electricity.
Heating effects of electric currents. Miscellaneous
effects of electric currents.
Galvanometers and voltameters.
Measurement of electrical resistance.
Everyday measurements of electric currents and
pressures.

F"0UR F
"Electricity and Magnetism" differs materials from anv

other book that was ever published on the subject. Its
characteristic features are:

1. Its Authority.—It was written bv a corps of men
eminent in the electrical profession, whose life work is the
study of the science and the imparting of their knowl-
edge to others. No other electrical hook ever published
has had such an array of talent on its electrical staff.

2. Its Scope.—It treats the subject from its primary
and fundamental principles to its practical application.
covering the Nature and Properties of Electricity, the

TABLE O F" CONTENTS:
Everyday measurements of electric power. Con-

densers and the measurement of their capacity.
13. Electrolytic deposition of metals.
14. The electric telegraph.
15. Multiple telegraphy.
1C. The telephone.
17. The construction of telegraph and telephone lines

and instruments.
IS. Testing lines for insulation and conductivity and the

location of leaks and breaks.
19. Principles of continuous current dynamos and

motors.
20. Principles of continuous current dynamos and

motors, their construction, care and attendance.
21. Arc lighting and arc light machinery.
22. Incandescent lighting and power transmission, two.

three and five wire systems of distribution for
electric lights and motors.

RIME F-EATURES OF" SUPEI
Methods of Generation, its Principles of Action, and the
laws which govern it.

3. Simplicity of Language.—Out of every hundred peo-
ple who are interested in Electricity, there are ninety-
nine who have not had the advantages of more than an
average education. The other one perhaps may be a col-
lege-bred man who understands the higher mathematics
and can read technical works on electricity and com-
prehend them. But this book is intended for the ninety
and nine, and hence has been written in language that
the man of average education can understand. All

And others.

23. Construction of electric light and power circuits and
their testing.

24. Testing electric light circuits, and the distribution
and measurement of light.

25. Electromagnetic induction.
26. Alternating curreuts.
27. Alternating currents and alternating current ma-

chinery (concluded).
2S. Miscellaneous applications of electric motors.
29. Electric railways.
30. Methods of handling and controlling railway motors

and generators.
31. Model electric plants.
32. Underwriters' rules, etc.

33. Electric welding, forging, etc.; electricity applied to
the kitchen.

34. Electro-therapeutics.

I O F2 IT-V.
superfluous technicalities and intricate mathematical
equations have been eliminated and the whole subject is

made plain and practical.
4. It is a Catechism.—At the beginning of each chapter

or lesson throughout the book is a series of questions.
bearing upon the previous chapter or lesson, and intended
to bring out every point of importance in it. The reader
can thus catechise himself and determine whether in his
reading he has extracted all the information that it was
intended he should have.

Sent postage prepaid to any address in the World on receipt of price, $2.00.

3ICIAN PUBLISHING CO. 510 MAROUETTE BLDC, CHICAGO.
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AUTOMATIC EHVIOINE3
HORIZONTAL AND VERTICAL, OF THE HIGHEST

STANDARD OF EXCELLENCE.
MEDALS:

World's Industrial and Cotton Exposition, New Orleans,
American Institute Fair, New York, ....
Centennial International Exposition, Melbourne, Australia,
Augusta Exposition, Augusta, Georgia,
World's Columbian Exposition, Chicago,

1885
. 1887

1888
. 189

1

1893
California Mid=wmter Exposition, San Francisco, ...... 1894
Cotton States and International Exposition, Atlanta, Qa., . . . . 1895

THE BALL ENGINE CO.,
Chicago Office, 1526 Monadnock Block.

ERIE, PA.

Vertical Philadelphia Corliss Engines,

Simple, Compound and Triple Expansion—Any Power,

CONDENSERS, AIR POMPS, BLOWING ENGINES,

. COMPRESSORS, HEATERS, STEEL CHIMNEYS,

'rices ort

Horizontal Philadelphia Corliss Engines,
.... Any Style

S F.I. I, I \<- A «.EXTS :

New York, Chas. A. Bennett, 126 Liberty St.; Boston, Kellogg & Witherbee,
41 Federal St.; Chicago, Wm. F. Parish Mach. Co., Harquette Building, Chicago,
111.; W. J. Creelman, 818 Granite Building; Charlotte, N. C, Mecklenburg Iron
Works; Detroit, Louis Scofield, Rooms 10 and 11 Peninsular Bank Building;
Johannesburg, Z. A. R., Sherriff Swingley & Co.; New Orleans, La., Consol-
idated Eng. Co., Ltd., 817 Union St.

Philadelphia Eng, Works. Ltd., Philadelphia, pa.

j

BROOKLYN, N. Y.
Manufacturers of the

Morrin "Climax" and "Comjonnf Safety Water

Tie Boilers.

BUILT IN UNITS OF 50 TO 1,000 H. P.

CAUTION:
Beware of infringers, they will

be rigidly prosecuted.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and
All Classes of Iron Work.

Specifications, Drawings and Prices famished
on application.

Send for Catalogue of Climax and Compound Boilers.

NE>V EDITION,
CROSBY & BELL'S ELECTRIC RAILWAY,

JUST OUT. PRICE S2.50. SEND FOB IT.

ELECTRICIAN PUBLISHING CO., 5 10 Marquette Building, CHICAGO.

o *o*o#o*o*o#o#o*o*o*o*o*o*
* *

s Aluminum §

§ Nickel Alloy. §

O Manufactured by The National Obe
* & Seduction Co., under LetterB Patent
° dated Sept. 18, 1891, No. 459,494

£ This alloy is especially and now univer-

q sally used for armor plates, gun metal, pro-

$ jectiles, acid pans, propeller wheelB, car
O wheels, steel castings of any description and
* general foundry castings in either gray
O iron, malleable iron, braes, bronze and cop-
* per castings. It ia used very extensively in
O i uddling furnaces, open hearths, reverber-
* atory furnaces and steel converters. Its
O fluidity and cleansing properties to metals,
* aside from its strengthening qualities, are
° attested by indisputable aulhoiitlea.

^ Aluminum Nickel Alloy isreducedfrom

£ twenty cents to FOUR CENTS per pound
jjj

in ton or 6oo=lb. barrel lots. Sold under
strict guaranty.

o National Ore & Reduction Co.,

O ST. LOUIS, MO.
*
O Branch Agencies and Supply Offices:

* Biohabd Baibd & Son, Ironmongers,
° Hamilton, England, and Glasgow, Scotland.
* Wm. Clendinneng & Sons, Montreal,
° Can.
* I>. C. Caeoll & Co., Pittsburg, Pa.
* The Jodnson Mfg, Co., San Iranciaco,

S CaL -

*
o »o*o*o»o*o *o*o*o*o*o #0*0#

LEVIATHAN
DYNAMO
BELTS

liffli
RUN STRAIGHT,

Are Stronger, will run more steadily,

and transmit more power than any

belt made. Oil has no effect on them.

Cost less than leather. Every belt

»naranteed. Write for price and sample.

MAIN BELTING CO.,
Sole Manufacturers,

1221 -1235 Carpenter St., Philadelphia.

120 Pearl Street, Boston.

55 & 57 S. Canal Street, Chicago.

Main Driving Belts a Specialty.

The
Brady Mast Arms.

T.H.Brady, New Britain, .Conn. .U.S. A..

Manufacturer of Mast Arms.Pole and
Swinging Hoods, House Brackets and
other Specialties for Construction
Work— Catalogues and Prices fur-
nished on application.

Telephone Men!
Read Webb's "Telephone Hand-

Book." Price, $i.oo. . . .

Electrician Publishing Company,
Suite 510 Marquette Bills:.. Chicago.

PATENTED _ m-0%Mj'fr^^^
JPP^ -i** STANDARD - ^
\7Years;and Holdthe Record for

PiTHEGARLOCK PACKING CO.N^G^si8

CATALOGUE & PRICES.

5@56.TqN.
n£w-y6rk.
' CHICAGO.

PHILADELPHIA.
denver. st. louis.

Pittsburgh

FACTORIES.
PALMYRA.MM
ROME. GA.

AMERICAN-BALL ENGINES.
The demand for these Engines,

and our new Electrical Machin-
ery, has compelled us to increase

the capacity of our works, and
run them night and day

American Engine Co.,
BOUND BROOK, N. J.
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The Perfection of Silence
is found in the

Wagner Direct = Connected Alternating

Current Ceiling Fan Motor.

Built Like a Bicycle Trim, Swift and Silent.

CAN BE FELT BUT NOT HEARD.

For all Frequencies and Voltages.

We have Fan Motors of all Kinds for all Circuits. Send for New Catalogue.

ST. LOUIS:
Southern Electrical Supply Co.

KANSAS CITY:

Gate City Electric Co.

Central Electric Company,
!73=,75 Adams Street,

Chicago.

NEWjORLEANS:
404 Carondelet Street.

BUFFALO:
742 Guaranty Building.

The Bullock Electric Mfg* Company,

Eastern

Sales

Agents:

The Bullock Electric

Company, St. Paul

Building, New

York, N. Y.

No. 660 Bourse Build-

ing, Philadelphia,

No. 8 Oliver Street,

CINCINNATI, OHIO.

FORMERLY

The
Card

Electric

Motor
*

Dynamo
Company,

-of-

Cincinnati,
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The Above Cut Shows One of Our Multipolar Engine Type Generators.
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CHICAGO: No. 623 Western Union Building.
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Special
WESTERN . .

.

ELECTRICIAN

3 MONTHS 50 CENTS
THIRTEEN NUMBERS CONTAINING B. J. ARNOLD'S ELEVEN LECTURES ON THE

"DESIGN AND CONSTRUCTION OF ELECTRIC POWER PLANTS," DE-
LIVERED LAST MONTH AT THE UNIVERSITY OF NEBRASKA.

SECOND LECTURE IN THIS ISSUE.

TITLES OF THE LECTURES:

B. J. ARNOLD.

1. Possible Sources of Energy.
3. Cost of the Production ofPower.
3. Boilers and Accessories.
4. Water Supply, Pumps, Condensers, Heaters

Economizer*. Etc.
5. Engines.
6. Piping.

7. Connections between Engines and Gen-
erators.

8. Generators and Switch board.
9. Storage Battery Auxiliaries.

10. Preliminary Determinations.
11. Buildings and General Arrangements.

"In securing the exclusive right to the serial publi-

cation of the lectures delivered last month at the Uni-

versity of Nebraska, by Bion J. Arnold, the West-

ern Electrician feels that it is providing for its

readers during the next three months a feature of

assured excellence. As a student, Mr. Arnold is

close, careful, persistent, yet enthusiastic withal; as

an engineer he is practical, cautious, yet quick to

adapt himself to existing conditions, and eager to

secure the best result without dogmatic adhesion

to any pet theory. He seems to balance well the-

ory and practice and has been successful in ac-

complishment. Devoting especial attention to power

station work, he is well qualified to speak on the

"Design and Construction of Electric Power Plants,"

which is the subject of his series of lectures. The

first lecture, which appears in this issue, somewhat

abridged, shows with what thoroughness Mr. Ar-

nold approaches his subject."

—

Editorial Announce-

ment.

A BIT OF HIS WORK.

Send 50 cents and Receive the WESTERN ELECTRICIAN for 13 Weeks, and learn all about Electric Power Plants.
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NEW DRY CELL!
Yaluable fea-

tures—Excep-
tionally long life

—Stands "shelf-
wear" indefi-
nitely.

I GENOR&COLBURN,
92 Washington St,

BUFFALO, N. Y.

WOVEN LEATHER LINK BELTJNG7

—
- -^^^^

:--«=-=?
.

tm}Z RAWHIDE

SfTEATHER.

jjCtz'S PATENT

IMMcover.
TBH1dressin6
Sj^1 AND

:*IB£LT CEMENT,

(^ELTINGr. »t. I/onis, Mo, U. S. A. "*-«5SSS!KJ V,

BRANCHES: 164 Summer St, Boston; US Liberty St, New Tori; 129 North 3d St., Philadelphia

DH) DELAWARE HARD FIBRE CO.,V«y WILMINGTON, DEL.
SE1D FOB CATALOG ITE AND SA3IP1ES.

Sheets, Rods, Tubes and Special Shapes.

VULCANIZED FIBRE CO.

ESTABLISHED 1873.
SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE
factory:

wilmington, del.

In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

The Standard Electrical Insulating Material of the World. 1

office:
4 dey st., new york.

PROTECT VOUfR
Telephone, Telegraph and Fire- Alarm Instruments,

Send for our elaborate 1S97 Catalogue, mailed free to any address.

AMERICAN ELECTRIC FUSE CO^iX^S...

Black Diamond File Works.
Est. 1863.

Twelve

Medals

Awarded at

International

Expositions.

Inc. 1895.

Special Prize

Gold Medal

at Atlanta,

1895.

Our goods are on sale in every leading Hardware Store

in the United States and Canada.

Q. & H. BARNETT COMPANY,
PHILADELPHIA, PA.

$m^+**^9*^*%^%<%*<wm*!*www**'w**9W9*'**+

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBING.

For Electrical and Mechanical Purposes, Railway Dust Guards, 'Washers
and Packings. Patent Insulating Cleats.

MANUFACTURED BY

THE KARTAVERT MANUFACTURING CO.. Wilmington, Del.

REPAIRS
L. W. DAVIS,

MURDOCK BUILDING,

CINCINNATI, OHIO.

N. B. BUBB, Manager. J. M. CHESNUT, Supt.

WILLIAMSPORT WOODEN PIPE CO.,
MANUFACTURERS OF

WOODEN CONDUIT.
ITKOER CHESSilT PATEXT.

Write for Information and Save Money.

WILLIAMSPORT, PA.

AN EXTENSIVE AND IMPROVED CRE0S0TIN6 WORKS ATTACHED TO THE PLANT.

For underground electrical purposes the conduit produced under

this process is the most practical, the most durable and the most
economical of any conduit on the market.

This conduit is now being used in the leading cities, and the best

of references furnished on application.

Electric Lighting and
Power Apparatus.

THE

Boston, Mass, No. 180 Summer St.

New York, N. Y, No. 44 Broad St.

Philadelphia, Pa, No. 509 Arch St.

Atlanta, Ga, Equitable Bldg.
Chicago. Ill, Monadnock Bldg.
St. Louis, Mo, Wainwright Bldg.
San Francisco, Car, No. 15 First St.

Pittsburg. Pa, John E. Kidall, Carnegie Bldg.
Denver, Colo, Russell & Co.

ELECTRIC CO.,

No. 10 Are Dynamo IOC lights 2,000 candle power.

Office and Works. Cor. Belden and Mason Sts., CLEVELAND, OHIO.



$3 per Annum. S97, bv
Eleetiicfoi uupany, Chicago.' EVERY SATURDAY. 10 cents per Copy,

Vol. xx. CHICAGO. APRIL i No. 16

SIMPLEX INSULATED
WIRCS AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

*^r

r
S

hixson.
nt

' Simplex BlertricEl Company,
tm Moindnock Block. CHICAGO. 75-81 Cornhili, BOSTON, MASS.

uD F". MOORE,
MANUFACTURER Oh

INSULATED ELECTRIC WIRE,
FLEXIBLE CORDS AND CABLES.

2M t\D SOi VOHIH TH1KU STREET. - PHILADELPHIA, PA.

A?"'*
1889—Paris Exposition,
Medal for Rubber Insolation.

1893—World's Fair,
Medal for Rubber Insulation.

TRADE MARK.

THE STANDARD FOR
RUBBER IXSVXATIOX.

Sole Manufacturers of

Okonite Wires, Okonite Tape, Manson Tape, Candee "$7- Wires.

253 BROADWAY, NEW YORK.
Wlllard L. Candee. i „„„,,„„„
H. Durant Cheever. i

Mana9ers -

Geo. T. Manson, Gen'l Supt.
w. H Hodgins. Secy.

LUNDELL
FAN MOTORS.

New Styles Now Ready.

Interior Conduit & Insulation Co.,
General Offices and Works, 627 West 341m St., New York. N. V.

Queen & Co.,
1012 Chestnut St., PHILADELPHIA.

Acme Testing Sets, Queen-Wirt
Switchboard Instruments, X-Ray

Focus Tubes, Induction Coils.

THEATER ,ron Clad Rheostat Co >M " WESTFIELD. N. J., U. S. A.

fllMMEBC RHEOSTATS
III! Illtnji FOR ALL PURPOSES.

PLATINUM
For ail Purpoaea.

Sor»p and Native Platinum Poxobaied.
BASER St CO., 408-414 New Jersey

Railroad Ave., Newark, N. J.

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plants.
Estimates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATIVES:
JDLIAN SOHOLL 4 00., - 126 Liberty St., N. Y. City
THE BEYNOLDS-LABOR & CO., 41 No. 7tn St., Phila.
SCEANTON SUPPLY SMAOH'Y CO., - SBranton, Pa
TH0S.K OAEEY 4 BEOS. GO.,26 Light St. .Baltimore.Md
MITOHELL, LEWIS & STAVEB CO.. Seattle Waah.

WESTLIH ElBGurical Ingfrument Co.,
f 114-120 William St., NEWARK, N. J., U. S. A.

Weston,Standard Portable Direct Heading

Voltmeters, Millivoltmeters, Voltammeters,

Ammeters, Mllllammeters,

Ground Detectors and Circuit Testers,

Ohmmeters. Portable!Balvanometers.

Uur Portable Instruments' are recog-

nized as The Standard the world over.

The Semi-Portable Laboratory Stand-
ards are still better.

Our Station Voltmeters and Am-
meters are unsurpassed in point of ex-

tre-iae accuracy and lowest consumption

of energy.

'

^.—».. ».. W.j.tBB T?i.,cnTRrt,TA?) when writing

The NORTHERN ELECTRICAL MFG. CO.,

Manufacturers of MOTORS AND DYNAMOS.
Our machines will operate SUSPENDED from CEILING OVERHEAD or BOLTED DIRECT to

SIDE WALL as readily as when occupying floor space In the ordinary manner. All bearings

self-oiling. See our new patented device for CONNECTING J10T0RS DIRECT TO LINE SHAFT
SAVING BELTS. PULLEYS AND FLOOR SPACE

Standard Underground Gable Go,
THE ROOKERY, WESTINc; HOUSE BUILDING, TIMES BUILDING,

CHICAGO. PITTSBURG. NEW YORK.

Electric Cables, Conduits, Wires and Accessories.
Also High-tirade Rubber Covered "Wires and Cables.

HIGHEST
PARIS 1867. CHICAGO 1893. PHILADELPHIA 1876.

IlVSUlyATED
WIRES and CABLES.

AERIAL, UNDERGROUND,
SUBMARINE.

"l£k k^rite; i\ajre>.
l W. R. BRIXEY, IWr. J. E. HAM, Agt.

203 Broadway, New York.

WALLACE ELECTRIC CO., Western Agents.

CALIFORNIA ELEC. WORKS, M. DUPEROW, NEW ORLEANS ELE'C. CO.,

SAN FRANCISCO, CAL. WASHINGTON, D. C. NEW ORLEANS, LA.

REPAIRS
L. W. DAVIS,

MURDOCH BUILDING.

CINCINNATI, OHIO.

OFFICE AND FACTORY, SANDUSKY, 0.

AGENTS
Mayer & Englund, Betz Bldg., Phlla., Pa.
Smith& Wallace, Hamilton St.. Boston. Mass.
Ed. P. Sharp, 44 Niagara St., Buffalo, N. Y.
Arthur S. Partridge. Bank of Commerce

Bldg., St. Louis, Mo.
Joshua Hendy Machine Works. 42 Fremont

St., San Francisco.
Central Electric Co., 173 Adams St., Chicago.
Harry M. Shaw, 120 Liberty St., New York.

SOLE
MAKERS IN THE

U. S. A.

the Fuel Economizer Co.,
MAIN OFFICE AND WORKS: MATTEAWAN, N. Y.

Branch Offices: 74 Cnrtlaodt St.. New York; 321 Ex-
change Bldg.. Boston. Mass. ; 1540 Marquette Bldg., Chicago: 32 First
.St., San Francisco, ral.

TRIMMER'S
TOWER WAGON.

NOVEL FEATURES.
With It a Trimmer cum trim ab<

mid kir.
"

'
Write for riet: } itioo.

STUDEBAKEB/W. MFG. CO.,
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VITREOUS AND STRONG.

All sizes made &.**. inches long.

Great Reduction in Prices of Wiring Tubes, Insula-

tflKO P IQ 21 tO Ftf» HAVINO EQUIPPED OTR FACTORY WITH NEW
lUldl UlOOldl L. IU I

j AND IMPROVED MACHINERY

Sfj»s^- The Akron Insulator & Marble Co.. Akron, 0., U.S. A.
Wr.te for prices.

J. H. McOill, 1129 Monadnock Bldg., Chicago Representative.

THE K. A. K.
Simple in Construction.

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM.
Practical in Operation.

SEND FOR FULL PARTICULARS.

KROTZ, ALLEN & KELLY,»P
Alcatraz Electrical Compound,

Mannfactm-ed by

THE CALIFORNIA ASPHALT CO., ^SSL*
ABSOLUTELY UNEQUALED FOR

ELECTRICAL AND WIRE INSULATION, Insulating Connections, Dynamos and Motor Bases, Battery and Accumulator
Shelving, Circuit and Switch-Boards.

WATER-PROOFING Cut-Out Boxes, coating wires when subjected to acid or alkaline fumes, and when laid under
cement, etc.

PAINTING Poles, Brackets, Cross-Arms, Benches, Floors, etc.
COATING CABLES, Lead-Covered Pipes, and all underground work.

ALCATRAZ ELECTRICAL COMPOUND is manufactured of the celebrated brand of Alcatraz Asphalt, and possessesjnany well-known points of superiority.
It has been tried under severe and exacting conditions, and has given perfect satisfaction. It will not Scale, Crack or Burn. Presents a Smooth Surface.
Adheres Tenaciously. Not affected by Thermal or Climatic Conditions. Resists the action of the Elements, Acids, Alkalies, Sewer Gases, and possessed
great strength and elasticity. Being the producers of the raw product, we are enabled to save the middleman's profit, and offer consumers a superior article at a
very low price.

SAMPLE UPON APPLICATION. C. P.WILLIAMS, Sole Agent
U. S. A. 39-41 Cortlandt St., New York City.

<S>«>

II

§«

II
II

II

II

ARRANGEMENTS
T. M. R. Meikelham,

NEW YORK CITY.

Buerk Hardware Co.,

CHICAGO, ILL.

W. T. Osborn & Co.,

KANSAS CITY, MO.

A. S. Carter & Co.,

DENVER, COLO.

John M. Klein's Electrical Works,

SAN FRANCISCO, CAL.

Wybro & Lawrence Co.,

LOS ANGELES, CAL.

Salt Lake Electric Supply Co.,

SALT LAKE, UTAH.

have been made whereby our well-known NEEDLE
ANNUNCIATORS, BELLS, BATTERIES, and all kinds of
Supplies for Hotel and House Work can be obtained
from the following electrical supply houses:

Montana Electric Co.,

BUTTE, MONT.

Wolfe Electrical Co.,

OMAHA, NEB.

Electrical Engineering Co.,

MINNEAPOLIS, MINN.

Electric Supply & Cons. Co.,

SAVANNAH, GA.

Harris & Williamson,

BIRMINGHAM, ALA.

Schminke & Newman,

NEW ORLEANS, LA,

Electrical Supply Co.,

CITY OF MEXICO.

'artrick & Carter Co.

Manufacturers of

1
II
II

If

11

Electrical House Goods,

E OWNERS OF THE PATENT NEEDLE ANNUNCIATORS,
'25 SOUTH SECOND STREET, PHILADELPHIA, PA.

; %.<%, ^,s^<,,.x.><:..<S><SkS>«><5.*«^.J-:..;

I
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9?The "Pioneer

Secures

You Safety,

You avoid the rocks of litiga-

tion by placing your orders with

the owners of the broad basic

patents of Enclosed Arc Lighting;,

also you get safety from falling

sparks by our methods The

"Pioneer" gives the best light,

soft, steady, sim-

ple and saving.

The ELECTRIC ARC LIGHT CO.

LOUIS B. MARKS, M.M.E.

CHIEF ELECTRICIAN-

687 & 689 Broadway.

NEW YORK. ISO SrorriBS.

PROTECT 'V_0»_ft5

Telephone, Telegraph and Fire- Alarm Instruments.
Send for our elaborate 1897 Catalogue, mailed free to any address.

AMERICAN ELECTRIC FUSE ZQ.,^°lSZ™tl,

L
)

The largest makers of all sizes and kinds of Special

Wrought Miid Steel and best Wrought Iron Tubular Coods
in the world, control the manufacture of Wrought Tubular
Coods made of a high class of mild steel from the ore to

the finished product, and unqualifiedly recommend Na-
tional Steel Pipe for all uses as better than any iron pipe

made.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Ahlm-Edwards Elec. Co .. ix

Akron Ins. A Marble Co... ii

American Battery Co... . xiv

American Elec. Fuse Co . . ill

American El. Heat. Corp...xiii

American El. Meter Co—
Amer. El. Telephone Co. xvi

American Elec. Works .... xiii

American Engine Co xiv

Armorite Int. Con. Co.... x
Arnold El. Pr. Station Co. xiv

Auto. Cir. Breaker Co.... xvi

Bain, Foree :.... xvii

Baker A Co i

Ball Engine Co
BarnettCo., G. A H xxii

Bates, D. L. A Bro viii

Belkr.ap Motor Co
fiesly & Co.,Chas. H xxii

Bogart, A. L
Brady, T. H xiv

Brill Co., J. G xiii

Brixey, W. R 1

Brush Electric Co xxi i

Bryan & Humphrey xvii

Bryant Electric Co
Buckeye Electric Co
Bullock Elec. Mfg. Co xx
Butler Hard Rubber Co ... . x v

California Asphalt Co II

Camp Co., H. B xxi

Card Electric Co vii

Carlisle A Finch

Central Electric Co...... . v

Chicago Armature Co vii

C- B..AQ. R. R xiv

Chicago Edison Co iv

Chicago El. & Stereo. Co.. xiv

Chicago Fuse Wire A Mfg.
Co.

Chic. Genl. Fixture Co...

C, M. A St. P. R. R
CIon brock Steam B. Co.

.

Colburn ElectricMfg. Co.

.

Commercial El. Sup. Co..

Conn. Pipe Mfg. Co iv

Cutter El. A Mfg. Co xii

xix

vii

Dallett A Co., Thos H.... x

Davis & Son, I. B xix

Davis, L. W ."

i

DaytonGlobelronWks.Co.xviii

Delaware Hard Fibre Co.

Detroit Elec. Heat'g Co.. xiii

Diehl Mfg. Co vii

Directory, Principal Elec.
and Mech. Engineers... xvii

Dixon Crucible Co., Jos., xviil

Eastern Elec. Cable Co....

Eddy Elec. Mfg. Co x
Edison Mfg. Co ix

Electrical Exchange, The. xiv

Electric Appliance Co xii

Electric Arc Light Co ill

Electric Storage Batt. Co.

Electrician Pub. Co ."

xix, xxi

Empire China Works ix

For Sale Adyertisements....:xiv

Fort Wayne El. Corp vii

Fuel Economizer Co i

Garlock Packing Co
Garvin Machine Co., The .

General Electric Co x
Genor A Colburn xxii

GilmoreEl. & Mfg. Co....

Globe Elec. Heating Co... iv

Guild A Lord

Hart,C.S xiv
Hart A Hegeman M fg. Co . xvii

Hemingray Glass Co xiii

Hill, W. S. Electric Co.... xiv

Hodge, Walsh A Loring... xiv

Holmes Fibre-Graph. Co. xiii

Huebel A Manger vii

Hunter Fan A Motor Co.. viii

imperial Porcelain Works
Interior ConduitAIus. Co. i,"xi

Internat'l Cor. Schools., xvi
International Elec. Co xiv
Iron-Clad Rheostat Co. . . . i

Jewell Belting Co xiii

Johns Mfg. Co., H-. W _iv

Kartavert Mfg. Co
Keystone Electric Co viii

Keystone Elec. Inst. Co.. xiv
Knott, C. E., App. Co vi

Krotz, AUen A Kelly ii

Kusel, D.A.Tel.Mg.Co xvii

Leclanche Battery Co xv
Leffel A Co., James xviii

Leonard, Ward, Elec. Co.-

Lever C. H. Mfg. Co xx
Lindsley Bros xiv
Locke, Fred. M xii

Lombard Water Wh. G. Co. xiii

Main Belting Co.

Manhattan Gen'l Cons. Co.—

-

Mansfield Tern. Cop. Co.. xxii

Mayo, V. J • xiv

McDermid Mfg. Co., The.
McLaurin A McLaren xii

McLennan A Co., K
McRae, A. L xvii

Metropolitan Elec. Co xviii

Mica Insulator Co
Midland Electric Co
Minpls. El. A Cons. Co. . xvii

Moore, Alfred F i

MunsellACo., Eugene... xii

National India RubberCo.
National Ore A Red. Co.. .xix

National Tube Works Co. iii

New York Ins. Wire Co.. xxii

Northern Elec. M fg. Co . . . . 1

Ohio Electric Works vii

Okonite Co., The 1

Orne Elec. Const. Co xvii

Otto Gas Engine Wks. ...xviii

Partrick A CarterCo... ii.xiil

Partridge Carbon Co . . . . ; . i

Patitz, A. M ;.. xvii

Peerless Rubber Mfg.Co. , . xii

Pelton Water Wheel Co.. xviii

Perkins El.Switch Mfg.Co.
Perrizo A Sons... xiv
Peru Elec. Mfg. Co ix

Philadelphia Eng. Works .

Phillips Ins'd. WTre Co.. xiii

Phosphor-BronzeS.Co.Ld. xviii

Pittsburg A L. S. Iron Co. xiv
Pratt. Chas. A xvii

Puritan Electric Co...... . xii

Queen A Co

Classified Index: of Advertisements

i

Reisinger, Hugo ix

Reynolds, S. K xii

Robertson A Sons, Jas. L..

Rockwood Mfg. Co., The . xii

Samson CoTdage Wks xi L

Sawyer-Man Electric Co .
.

Schmelz, R. W xiv

Shultz Belting Co... xxii

Siemens & Halske E. Co . .

Simplex Electrical Co., The, i

Sioux City Brass Works..
Smith Co., S. Morgan.... xviii

Spring Park Laboratory . . ix

Standard Paint Co
Standard Tel. A El. Co... xvii

See Page VI.

Standard Therm. A El. Co. viii

StandardUnderg.Cable Co. i

Stanley ElectricMfg, Co.. xv
Stilwell-Bierce A Smith-
VaileCo.... xiv, xv

Storey Motor A Tool Co . Iv

Stromberg-Carlson TeL
Mfg Co xvi

Studebaker Bros. Mfg. Co. i

Swarts Metal Refin'gCo.. xiv
Swett A Lewis

Taber A Mayer
Tagatz, H.A xiv
Triumph Electric Co

Van Duzen Gas A Gasoline
Engine Co .". xviii

Viaduct Mfg. Co xvii

Vulcanized Fibre Co xxii

Want Advertisements ... xiv
Warren Electric Mfg. Co.. x
Washburn & Moen Mfg. Co.xiii

Webster Chemical Co xii

Webster, Warren A Co.... xix
Western Tel. Cons. Co xvi

WestinghouseELAMf.Co. . iv

Weston Electrical Inst. Co. i

Weston Engine Co i

Whitman A Couch xvi
Whitney Elec. Inst. Co xii

Williams, C. P - ii

Williamsp. Wdn. Pipe Co. xxii

Worcester Polytech. Inst .
.
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HARDTMUTH GORED CARBONS for Direct and Alternating Current

r
L

HABIRSHAW AND G. E. CO.'S

WIRES AND CABLES.

AMERICAN CARBON CO.'S Plain and Coated

GENERAL WESTERN AGENTS

HABIRSHAW AND <3. E. CO.'S

WIRES AND CABLES,

CARBONS FOR SERIES ARC LIGHTING.
Chicago Edison Co.,

DEALERS IN ELECTRIC LIGHTING SUPPLIES,
_i39 Adams Street, CHICAGO.

M

THE ORIGINAL PATENTEES AND MANUFACTURERS OF

Cement-Lined Ducts

Engineers and Contractors for Complete Subways.

Address all Correspondence : KEW HAVEN, COUPS'.

The Connecticut Pipe Manufacturing Company,

Office and Factory, West Haven, Conn.

THE

Business Established 1SG5.

Incorporated 1892.
E. H. Phipps, President.
CJEo. 0. Richards, Secretary.
Charles Ward. Gen. Mgr.

aH.W.J." Toggle Clamp
1 ! Feed Wire Insulator.

The weight of the wire in the hinged jaws

automatically causes the wire to be clamped with

a powerful toggle action. Wire may be instantly

detached from insulator by lifting it out.

NO BINDING WIRES, NO SCREW CAP,

NO DELAYS.

ID Economical, durable. No abrasion of insulation.

Trolley Line I [isolators. t. ianl si i-ains, Philadelphia *»-<•( ion Insulators, Kte
Vulcahestou Farts for Controllers. Motors. Etc.

H. W. JOHNS MFC. CO.,
240 Randolph Street. Chicago.

New York. Boston. Philadelphia. London.

Storey
Motors.

Iron-clad. Completely Closed
In. Dust and Moisture
Proof. No External Mag-
netism.

Specially Adapted for Direct
Connection to Machinery.

Special Direct Current Motors for All Classes of Work.

THE STOREY MOTOR & TOOL CO.,

mV'MSBS? 212-226 Carter St., Philadelphia, Pa.

CHICAGO OFFICE: Metropolitan Elec. Co., 186-188 Fifth Ave.
NEW VUKK OFFICE : 136 liberty Street.

BBAWW FACTORY: Hamilton. Canada

ELECTRIC HEATERS availabl
mm?imum expense,

Portable Heater for residences and offices, size 23 inches long, ms inches
high, 5 inches wide. Weight 30 pounds.

Highest Efficiency, Simplicity, Durability, Production Guaranteed.
Our Street Car Heaters lead all competitors.

Send for new illustrated circular.

Heating coils renewed like incandescent lamps. Constructed for any voltage- Work on direct
or alternating current. Consumes 6. 8 amperes on 1 10 volt current, i . 5 on 500 volt current.

THE GLOBE ELECTRIC HEATING CO.,
'47 North 12th

Street, Philadelphia, Pa.

Westinghouse Polyphase Apparatus Supreme.
Generators, Motors, Transformers, for Two-Phase, Three-Phase and C. P. Scott
Two-Phase Three-Phase System of Alternating Current Power Transmission.

26,000 H. P. IN OIL-INSULATED TRANSFORMERS CONSTRUCTED.
Potentials from 5,000 to 50,000 Volts. All Apparatus Necessary for 100 Mile Transmission.

WESTINGHOUSE ELECTRIC AND MANUFACTURING CO.,

New York, 120 Broadway. Chicago, N. Y. Life Bldg.
Boston, Exchange Bldg. Philadelphia, (iirard Bldg.
Buffalo, N. Y., 8 Erie Co. Bank Bldg Pittsburg, Westinghouse Bldg.
Charlotte, N. C, 36-38 College St. St. Louis, American Central Bldg.

San Francisco, Mills Bldg. I Westinghouse Electric Co., Ltd.,
Syracuse, N. Y., Bastable Bldg. ! 32 Victoria St., London, S. W., England.
Tacoma, Wash., 102 S. 10th St. ( 32 Ave. de I'Opera, Paris, France.

For Canada address Ahearn & Soper, Ottawa, Ont.
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Che Good points

On our

Fan

Motors

Stick Out
Like

Send

for

our

LUNDELL DIRECT CURRENT DESK AND CEILING FANS.
WACNER DIRECT-CONNECTED ALTERNATING CURRENT CEILINC FANS.

EMERSON ALTERNATING CURRENT INDUCTION FANS.

ST. LOUIS:
Southern Electrical Supply Co.

KANSAS CITY:

Date City Electric Co,

Central Electric Company,
l7S=l75 Adams Street,

Chicago.

NEW ORLEANS:
404 Carondelet Street.

BUFFALO:
742 Guaranty Building.
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Attica, March 3, 1897.

The Static is working very nicely. You have the finest Static on the

market. Yours truly,

W. B. GIFFORD, M. D.

Continuous Discharge. Perfect Adjustment.

PERFECTED BY

L E. KNOTT APPARATUS CO
I4ASHBURTON PLACE,

BOSTON, MASS.

We make X-Ray Tubes

I

High Frequency Coils.

* Induction Coils.

Influence Machines.

HIGH FREQUENCY COILS. FLUOROSCOPES. Influence Machine, from L. E. Knott Apparatus Company

Accumulators.
American Battery Co.

Electric Storage Battery Co.

Annunciators.
Central Electric Co.

Chicago Uen'l Fixture Co.

Comm/rcla' El Supply Co.

Electric Appliance Co.
Partrick & Carter Co.

Arc Liamps.
Bullock Elec. Mfg. Co.

Central Electric Co.

Chicago Gen'l Fixture Co.

Commercial El. Supply Co
Diehl Mfg Co.
Electrio Arc Light Co.

Ft. Wayne Elec. Corporation.

Keystone blectrlc Co.

Manhattan Gen'l Cons- Co.

Perkins Elec. Switch Mfg. Co.

Puritan Electric Co.

standard Therm. & Elec. Co.

Westinghouse El. & Mfg. Co.

Arc Light Cord.
Samson Cordage Wks

Natl. Ore * Reduction Co.

Batteries and Jars.
Butler Hard Rubber Co.

Central Electric Co.

Chicago Edison Co.

Chicago Gen'l Fixture Co.

Commercial El. Supply Co.

Edison Mlg- Co.

Electric Appliance Co.

Gcnor * Colburn.
Leclanche Battery Co.. The.
Metropolitan Electric Co.

Midland Electric Co.

Ohio Electric Works.
Peru Elec. Mfg. Co.

Bells. „ , _,

Central Electric Co.

Commercial El Supply Co.

Electric Appliance Co.

Huebel & Manger.
Ohio Electric Works.
Partrick & Carter Co.

Belting. .

Jewell Belting Co.

Main Belting Co.

Shultz Belting Co.

Boilers. .,

Clonbrock Steam Boiler Co
Weston Engine Co.

Books. Electrical.
Electrician Publishing Co.

Brushes.
. rt

Central Electric Co.
Commercial El. Supply Co.

Holmes Fibre-Graphite Co.

Partridge Carbon Co.

Burglar Alarms.
Central Electric Co.

Commercial El. Supply Co.

Electric Appliance Co.

Huebel & Manger.
Partrick & Carter Co.

Cables (See Insulated Wires.)

Cables, Electric (See Insu-

lated Wires), Copper,
Sheet and Bar.
American Eleo. Works.
Brlxey. W. R.
Central Electric Co.
Commercial El. Supply Co.

Eastern Electric Cable Co.
Metropolitan Electric Co.

Moore, Alfred F.

New York Ins. Wire Co.
Simplex Eleotrlcal Co.
Standard Underground C Co.

Washburn & Moen Mfg. Co.

Carbons.Points& Plates.
Central Electric Co.
Chicago Edison Co.
Chicago General Fixture Co.
Commercial El. Supply Co.
Electric Appliance Co.
Partridge Carbon Co.
Relsinger, Hugo.

Cars.
Brill Co., J. G.

Coloring for Inc. Lamps.
Webster Chemical Co.

Compound.
Central Electric Co.
California Asphalt Co.
Commercial El. Supply Co.
Electric Appliance Co.

. Johns Mfg. Co., H. W.
McLennan & Co., K.
Okonite Co.
Standard Paint Co.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Conduits.
Akron Ins. & Marble Co.
Armorite Interior Cond Co.
Camp Co , H. B.
Central Electric Co.
Commercial El. Supply Co.
Conn. Pipe Mfg Co.
Electric Appliance Co.
Interior Conduit A Ins. Co.
Williamsport Wdn. Pipe Co.

Construction & Repairs.
Bullock Elec. Mfg. Co.
C htcago Armature Co.
Chicago Edison Co.
Davis, L W.
Electrical Exchange, The.
Ft. Wayne Elec. Corporation.
Hodge, Walsh A Luring,
Keystone ElecIricCo.
Warren E'ectric Mfg. Co.

Contractors and Electric
Light Plants.
Ahlm- Edwards El. Co
Arnold El. Pr. Station Co.
Bain, Poree.
Brush Electric Co.
Bryan & Humphrey.
Bullock Elec. Mfg. Co.
Card Electric Co.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Pt. Wayne Elec. Corporation.
General Electric Co.
Hodge, Walsh A Loring.
Keystone Electric Co.
Northern Electl. Mfg. Co.
Patitz.A. M.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Warren Electric Mfg. Co.
Westinghouse Elec & Mfg Co.

Copper.
Besly & Co., Chas. H.
Manslield Temp. Copper Co.
McDermld Mfg. Co.

Copper Wires.
American Electrical Works.
Besly & Co., Chas H.
Brixey, W. R.
Central Eleotric Co
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
General Electric Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn A Moen Mfg. Co.

Cordage.
Samson Cordage Wka.

Correspondence Schools.
Int. Correspond. Schools.

Crookes' Tubes.
Central Electric Co.
Commercial El. Supply Co.
Edison Mfg. Co.
Knott, L. E. Apparatus Co.
Perkins Elec. Switch Mfg.Co.
Spring Park Laboratory.
Swett & Lewis.

Cross-Arms, Pins and
Brackets.
Brady. T. H.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.

Cut-Outs and Switches.
Automatic Cir. Breaker Co.
Bryant Electric Co.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Eddy Elec. Mfg. Co.
Electric Appliance Co.
Ft. Wayne Eleo. Corporation.
General Elec. Co.
Gilmore El. & Mfg. Co.
Hart & Hegeman Mfg. Co.
Hill. W. S. Elec. Co.
Imperial Porcelain Works.
Peru Elec. Mfg. Co.
Perkins Eleo. Switch Mfg. Co.
Reynolds, S. K.
Westinghouse El. & Mfg. Co.

Dynamos,
Ahlm-Edwards El, Co.
American Engine Co.

Brush Electric Co.
Bullock Elec Mfg. Co.
Card Eleotric Co.
Central Electric Co.
Chicago Armature Co.
Colburn El. Mfg. Co.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Eleo, Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Keystone Electrio Co. -

Northern Electl, Mfg. Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Warren Electric Mfg. Co.
Westinghouse El. St Mfg. Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
American El. Heating Corp.
Detroit Elec. Heating Co.
Globe Elec. Heating Co.
Johns. H. W.,Mfg. Co.

Electric Meters.
American El. Meter Co.

Electric Railways.
Brush Electric Co.
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg. Co.

Electrical and Mechani-
cal Engineers.
Bain. Poree.
Bryan & Humphrey.
McRae, A. Ij.

Patitz, A. M.
Pratt. Chas. A.

Electrical Instruments.
Automatic Cir. Breaker Co
Central Electric Co.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Electric Appliance Co.
Keystone El. Instrument Co.
Queen A Co.
Weston Electrical Inst. Co-
Whitney Eleo. Inst. Co.

Electrical Specialties.
Automatic Cir. Breaker Co
Carlisle A Finch.
Central Electric Co.
Commercial El; Supply Co.
Metropolitan Electric Co.
Peru Elec. Mfg. Co.

Electrical Woodwork.
Lever, C H. Mfg. Co.

Electro-Plating Mach'y.
Besly & Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.

Engines, Mas.
Otto Gas Engine Wks.
Van Duzen Gas & Gso. En.Co.

Engines, Steam.
American Engine Co.
Ball Engine Co.
Philadelphia. Eng. Works.
Weston Engine Co.

Fan Out lilts.

Bates A Bro., D. L.
Central Electric Co.
Commercial El. Supply Co.
Diehl Mfg. Co.
Hunter Fan & Motor Co.
Interior Conduit & Ins. Co.
Westinghouse El. A Mfg. Co.

Feed Water Heaters.
Davis & son, L. B.

Fibre.
Butler Hard Rubber Co.
Delaware Hard Fibre Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co..G. A H.

Fixtures. El. & Comb'n.
Central Electric Co.
Chicago Gen'l Fixture Co
Commercial El. Supply Co.

Fuse Wire.
Central Electric Co.
Chicago Fuse Wire A Mfg.Co
Commercial El. Supply Co.

Electric Appliance Co.

Gaskets.
Johns, H. W-, Mfg. Co.
Peerless Rubber Mfg. Co.

G a* Lighting, Electric.
Bogart, A. L.

Gears.
Besly A Co.. Chas. H.

General Elec. Supplies.
Besly A Co., Chas. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Electric Appliance Co.
Genor & CoLburn.
Hill, W. S. Elec. Co.
Hodge, Walsh A Loring.
International Elec. Co.
Metropolitan Electric Co
Ohio Electric Works.
Partrick & Carter Co.
Peru Elec. Mfg. Co.
Sioux City Brass Works.

Globes and Electrical
Glassware.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Hemlngray Glass Co.

Gov'nors. Water Wheel.
LombardWaterWheel Gv.Co.

Graphite Specialties.
Besly & Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hard Rubber Goods.
Butler Hard Rubber Co.

Induction Coils.
International Elec. Co.
Queen A Co.

Insulators and Insulat-
ing Materials.
Akron Ins. & Marble Co.
Brixey, W. R.
Bryant Electric Co.
California Asphalt Co.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
Empire China Works.
Gilmore El. A Mfg. Co.
Hemingray Glass Co.
Hodge, Walsh & Loring.
Interior Conduit A Ins. Co.
Johns Mfg. Co.,H. W.
Locke, Fred. M.
Mica Insulator Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co.. The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated Wires and
Cables—Magnet Wires.
American Electrical Works.
Brixey, W. R.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Eastern Electric Cable Co.
Electric Appliance Co.
General Electric Co.
Moore, Alfred P.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.

Lamps, Alternating.
Puritan Electrio Co.

Lamps, Incandescent.
Buckeye Electric Co.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
General Electric Co..
Metropolitan Electric Co.
Ohio Electric Works.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Westinghouse El. A Mfg. Co.

Lamp Trim'r's Wagons.
siudebaker Bros.' Mfg. Co.

Lightning Arresters.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Westinghouse El. A Mfg. Co.

Magnet Wire.
(See Insulated Wires.)

Mechanical Machinery.
Besly A Co., Chas. H.
Garvin Machine Co.. The.
Robertson A Sons. J. L.
Stilwell-Bierce Smith-Vaile

Mica.
Central Electric Co.
Commercial El. Supply Co.
McLaurin &. McLaren.
Munsell & Co., Eugene.

Mining Apparatus, Elec.
General Electric Co.
Westinghouse El. A Mfg. Co.

Motors.
Ahlm-Edwards Eiec. Co.
American Engine Co.
Belknap Motor Co.
Brush Electric Co
Bullock Elec. Mfg. Co.
Card Electric Co.
Central Electric Co.
Chicago Arma- ure Co.
Colburn El. Mfg. Co.
Commercial El Supply Co.
Dallett A Co., Thos. H.
Diehl Mrg. Co.
Eddy Elec. Mfg. Co
Pt. Wayne Elec. Corporation.
General Electric Co.
Interior Conduit & Ins. Co.
Keystone Electric Co
Metropolitan Electric Co.
Northern Electl. Mfg. Co.
Ohio Electric Works
Sioux City Brass Works
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Triumph Electric Co.
Warren Electric. Mfg. Co.
Westinghouse El. A Mfg. Co

Packing.
Besly A Co. Chas. H.
Garlock Packing Co.
Johns, H. W.,Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
California Asphalt Co.
Central Electric Co.
Commercial El. Supply Co.
Johns, H. W. Mfg. Co.
Standard Paint Co.

Phosphor Bronze.
Besly&Co., Chas. H.
Phosphor Bronze Sm. Co.Ltd.

Platinnm.
Baker A Co.

Poles.
Hart, C. S.
Lindsley Bros.
Perrizo A Sons.
Pittsburg A L. S. Iron Co-

.z, H. A.

Porcelain.
Akron Ins A Marble Co.
Bryant Electric Co.
Central Electric Co.
Commercial El Supply Co.
Empire China Works.
Imperial Porcelain Works.
Peru Elec. Mfg. Co.

Pulleys.
Rockwood Mfg. Co., The.

Pnsh Buttons.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Partrick & Carter Co.

Reels, Wire.
Minneapolis El. & Cons Co.

Reliners.
Swarts Metal Refining Co.

Regulators.
Belknap Motor Co.

Re-Winding.
Chicago Armature Co.
Chicago Edison Co.
Electrical Exchange, The.
Hodge, Walsh A Loring.

Rheostats.
Am. Heating Corporation.
General Electric Co.
Iron Clad Rheostat Co.
Leonard, Ward, Elec. Co.
Westinghouse El. A Mfg. Co.

Search Lights.
Carlisle A Finch.

Second-Hand Mac hin"y.
Eieciri al Exchange. Tne.

Speaking Tubes.
Electric Appliance Co.
Partrick A Carter Co.

Speed Indicators.
Besly A Co., Chas. H.
Keystone El. Instrument Co.
Queen & Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Steam Gauges..
Robci tson & Sons, J L.

Steam Healing.
Webster A Co.. Warren.

S'eel Pipe.
National Tube Works Co.

Storage Rattcries.
Araer can Baiicry Co.
Electric Storage Battery Co.

Tapes. Insulating.
American Electrical Works.
Brixey. W. R.
Central Electric Co.
Commercial El Supply Co.
Electric Appliance Co
Metropolitan Electric Co.
Moore, Alfred F.
New York Insulated Wire Co
Okonite Co., The.
Simplex Electrical Co.
Standard Paint Co.
Washburn A Moen Mfg Co.

Telephones. Telephone
Material and Switch-
boa (Is.
American El. Telephone Co.
Central Electric Co.
Commercial El. Supply Co.
Kusel. D. A. Tel. Mfg Co.
Metropolitan Electric Cu.
Orne Elec. Cons. Co.
Standard Tel. A El. Co.
Stromberg-Carlson 11 M Co.
Taber A Mayer.
Viaduct Mfg. Co.
Western Tel. Cons. Co.
Whitman A Couch.

Transformers.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Ft. Wayne Elec. Corporatlo"
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trncks, Electric Car.
Brill Co , J. G.
General Electric Co.
Westinghouse El. A Mfg. Co

Turbine Wheels.
Dayton Globe Iron Works Co.
Leffel & Co., Jas.
Pelton Water Wheel Co.
Smith Co., S. Morgan.
Stilwell-Bierce Smith-Vaile.

Water Wheels.
Dayton Globe Iron Works Co.
Leffel A Co., Jas.
Pelton Water Wheel Co.
Smith Co . S. Morean.
Silwell-Bierce Smith-Vaile.

Wire, Bare.
Besly & Co., Chas. H.
Brixey. W. R.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Okonite Co., The.
Phillips Insulated Wire Co
Standard Underground C Co
Washburn & Moen Mfg. Co.

Wire Joints.
American Elec. Fuse Co.

X Ray Outnts.
Central Electric Co.
Commercial El. SupplyCo.
Edison Mfg. Co.
Knott, L. E. Apparatus Co.
Queen & Co.
Spring Park Laboratory.
Swett & Lewis.

For Alphabetical Index of Advertisements See ^age III.



April 17, 1897 WESTERN ELECTRICIAN

DIEHL ELECTRIC FANS.
WOUND FOR ALL CURRENTS, EXCEPT ALTERNATING.

New Designs for tms Season.

Ceiling
Column

Her

HIGHEST EFFICIENCY, GREATEST DURABILITY,
Our finest designs are ornamented with solid cast brass,

OUR '97 FAN CATALOGUES ARE NOW READY.
Any of Our Fans Furnished with Fonr Blades if so Ordered.

SHOW ROOMS:
NEW YORK, 561-563 Broadway. BOSTON, 128-132 Essex Street.

CHICAGO, 192-194 VAN BUREN STREET.

DIEHL MANUFACTURING CO
ELIZABETHPORT, N. J.

•I

BELT
DRIVEN

DIRECT
DRIVEN

M^N5FIELD,DHirIlJ.5./
Now, boys, you've had a good rest

get ready lor next month-
new tune—same old words:—

"Low prices—big stock—
"Quick shipment to you.
"Some quote 'bed-rock' (?)
"We always do!"

It gives a light that's white and bright
And two cents is the cost per night.

-fe, WE UNDERSELL ALL!

T
SlectricLigirts 84.00
ElectricLights 1.50
Electric Motors l.ott

i) Batteries 3.95
Bells, finest . . ,25

eries. best 85
stmade 39.00

L-!e .no

Agents Wanted.

Ohio Electric Works.
13 S'. Water St.,

Cleveland, Ohio.

BELLS
PUSH BUTTONS.
Exclusive Features.

Send for New Catalogue.

Hnebel & Manger,
MANUFACTURERS,

Style F. 290 Graham St., Brooklyn. N.Y.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Apparatus for

Arc, Direct Current and Alternat-
ing Incandescent Lightingand

Po^*ver Transmission.

Given
Away

Our new catalogue of Elec-

trical Books. Contains 100

pages, listing all electrical

books to date of publication.

Send for a copy, mailed free

to any address. Electrician

Publishing Co., Suite 510
Marquette Bldg., Chicago.

f At/6

MireAs REPAIRS CHtCAQO ARMA TC/A?£ CO

.

yi

/* v, /6 /v.CAMI sr. CfttCACO \

'
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I
The Tuerk Alternating T Current Ceiling Fan.

Sor

1897 PATTERNS NOW READY.
New Features Embodied in Our '97 Product Make

It Better than Ever.

THE HANDSOMEST FAN ON THE MARKET.

MADE FOR FROM 50 TO 120 VOLTS.

60, 125 AND 140 CYCLES.

Strong, Reliable, Noiseless, Durable, Ornamental
and Inexpensive to Operate.

SPECIAL FEATURES:
High E c;o r-»o rriy

.

Self-Oi ling Bearings.
& A. <=1J t_j sta ble Bl a <zl «ss.

Starting Switch at E

I
<S> Five different styles of finish—Bronze, Bower-

^ Barff, Ivory and Gold, Nickel, Polished Brass.

lottom.

SEND FOR 1897 CATALOGUE.

HUNTER FAN & MOTOR CO.,

j>3>3*8X!> ^<SxS><£^<s><^<S><8*Sk^3*S«8«8x8«8x8«8><»<S*8*

FULTON, NEW YORK.

E. B. LATHAM & CO., General Sell- |

ing Agents, 136 Liberty Street, New I>

York, U. S. A. t

Best, Smallest and Cheapest.

THE UPTON
H MIDGET ENCLOSED ARC LAMP,

BURNS 150 HOURS. 20 INCHES LONG,

We make these Lamps for Low Tension, High Tension, and Street
Railway Circuits. Least possible mechanism. Cheapest

to buy and maintain.

WE ALSO MANUFACTURE OPEN ARC LAMPS FOR ALL CIRCUITS.

$r\Tf,0

ELECTRIC

FAN
Brancti Offices:

J. H. BUNNELL & CO.. New York.
ELECTKIC APPLIANCE CO.. Chicago.
ETHEKINGTON & Co.. Philadelphia.
DUNHAM, CAKEIGAN & HAYDEN CO., Saii Francisco.

Wound tor
Any Voltage

A Written Guarantee

VA/ith Each Fan

D.L. BATES &F3R0,
"T-5 DAYTON 0.

Standard Thermometer & Electric Co,,
PEABODY, MASS.

I KEYSTONE ELECTRIC I

| 4^^| -

.. : :;. - |
49 r-*^ m .ML..

.

- >>

49
49
49
49
49
49
49
49
49
49
49
49
49
4? £T
4?
4?
49

49
49
49
49
49
49

Erie, Penn.

V

COMPANY.

8
J*
J*
J*
?*

J*
J*

J*

J*

J*

^^^¥¥^^^^^^¥¥^^^^^^^^^^^^^^¥¥¥¥n?^^^^¥^^^^^^^^^^^^^^^^S
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•TRADE MARK-

THE ELECTRA
HIGHEST GRADE NUERNBERG CARBONS.

7?

•TRADE MARK-

FOR DIRECT CURRENT ARC LAMPS, FOR ALTERNATING CURRENT ARC LAMPS.
SEND FOR LATEST PRICE LIST TO-

HUGO REISINGI !, NO. 38 BEAVER STREET. NEW YORK.
SOLE mPORTEB FOB THE

TOTTED STATES AN3» CAXADA.

THE ONLY GENUINE EDISON
X-RAY
APPARATUS

and FOCUSTUBES
ARE MANUFACTURED BY

THE EDISON MANUFACTURING COMPANY.
Special Focus Tubes for Battery X-Eay Sets.
Special Focus Tubes for Direct Current X-Ray Sets.
Special Focus Tubes for Static Machine Work.
3. 4, 6. s. 10 and 12 inch X-Eay Sets for Battery and 120-Volt

Direct Current.

WRITE FOR NEW CATALOGUE.

ALL OUR FOCUS TUBES ARE MANUFACTURED AT THE

EDISON LABORATORY.
EDISON MANUFACTURING CO.,

I IO EAST 23d STREET, NEW YORK.

WFAGTOKT. w

L

THE NEW
NON-PHOSPHORESCENT CRYSTALS.

POSITIVELY SUPERIOR TO CALCIUM TUNCSTATE
OR ANY OTHER KNOWN SALT.

These highly fluorescent crystals accomplish the result of showing each image
undimmed by previous exposure or phosphorescence, makes clear the most vague
shadows which cannot he traced when calcium tungstate is used, and is absolutely
instantaneous in effect.

IMPORTANT TO EVERY X-RAY INVESTIGATOR.
FLUORESCENT SCREENS. FLUOROSCOPES, CALCIUM TUNGSTATE
CRYSTALS, SCIENTIFIC AND ELECTRICAL INSTRUMENTS, SPECIAL
APPARATUS TO ORDER. ........

MADE ONLY BY THE

SPRING PARK LABORATORY,
38 Spring Park Ave., JAMAICA PLAIN, MASS.

[Hercules BAtTerie
J^Xlede Batteriesr

Plhu flectrig Mrc.Co.

-— Phuj, IM). --

I PORCELAIN INSU[ATION Of all Kinds!
We Solicit the maKlns of

SpecAl Designs of Porcelain.

FROM

MEDINA CLEVELAND.

3 Ik p. Slow Speed Motor,
Suspended from Ceiling. THtAHLM-EDWARDS
ELECTRIC CO.

Slow and Moderate Speed Dynamos and Motors.

DIRECT CONNECTED GENERATORS

For Light and Power.

ABSOLUTELY SPARKLESS. HIGHEST EFFICIENCY.

Owing to rapid increase of business we have moved from Medina to 25 K. W. Slow Speed Dynamo.

CLEVELAND, OHIO
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EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

Eddy Motors—Slow, Medium or High Speed.

We build all necessary apparatus for the transmission of Electrical
Power through factory or other buildings.

The Eddy Electric Mfg. Co.,

WINDSOR, CONN.
NEW YORK, H. B. Coho & Co., Mai] and Express Building.
PHILADELPHIA, Walter C. Mclntire &' Co., 506 Commerce St-

BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIEA, S. N. Blake.
ST. LOUIS, Western Electrical Supply Co.
KANSAS CITY, W. T. Osborn.
CINCINNATI, O., Nevada Bldg., John A. Stewart.
CHICAGO, 305 Dearborn St., Wallace & Hine, Managers.

Electric Motors and Generators,
MANUFACTURED BY

THOS. H. DALLETT * CO.,
York St. and Sedgley Ave,,

PHILADELPHIA, PA.

••••••••••••

portable Electric Drills,

Starting Boxes and
Controllers,

Automatic Switches

Flexible Insulated Couplings.

RMORIT
INTERIOR CONDUIT

(GLJMMINQ'3 PATENTS

Note how the Wood-Lining does not crack

ARMORITE INTERIOR CONDUIT CO.,
OPriOS AND WORM.

«7M!0 FORI SHEET, WEST,

DETROIT, MICH.
ELECTRIC APPLIAXCE CO., Chicago, General Western Agents.

97 MODEL.GE
FAN MOTORS

FOR ALTERNATING CURRENT
AND

DIRECT CURRENT CIRCUITS.

GENERAL ELECTRIC COMPANY,
SCI

ALTERNATING CURRENT FAN MOTOR.
SALES OFFICES IN ALL LARGE CITIES IHT THE TTVITED STATES.

Out in

Arizona
"When unloading from a wagon

A Warren
Alternator,

The skids gave way and it TUMBLED OFP
and rolled down THE MOUNTAIN side.WAS HAULED UP. setup, started up
ALL RIGHT. This was mora than A
lEAB AGO. It has been running constantly

ever since, stopping only EVERY FIFTH
SUNDAY. This plan of unloading not rec-

ommended, but demonstrates the substantial char-

acter of THE WARREN ALTER-
NATOR, The Crown King Mining Co., Crown

A DYNAMO
Without Moving Wires .

Without Brushes.

EFFICIENT,
UNEQUALED.

ANY VOLTAG E OR WitlTI-VOLTAGE.

Warren
Electric
Mfg. Co.,

SANDUSKY. OHIO.
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Eugexe F. Phillips, Prest. F. N, Phellips, Treas. "W. H. Sa-wyer, Secy.

AMERICAN ELECTRICAL WORKS,
PROYIDEXCE. K. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Store, P. C. Ackerman. 10 Cortlaudt St.

Chicago Store, F. E. Donohoe, 241 Madison St.

Montreal Branch, Eugene F. Phillips' Electrical Works.

water - wheel Governor
THAT GOVERNS.

Waterville & Faikpield Railway & Light Co., )

Waterville, Me., Jan. 18, 189G. - f

Lombard Water-Wheel Governor Co., Boston, Mass.
Gentlemen:—In regard to your Type C governor, which is regulating for us

our two Hercules Wheels, which give power to operate our Light Plant, Street
R. R. and Power Generator, we are frank to admit that the machine does its work
admirably. We have no hesitancy in recommending it to those in want of a
governor. (Signed)

I. C. Libby, President Waterville & Fairfield R. R. & L. Co.

LOMBARD WATER-WHEEL GOVERNOR CO.,
61 Hampshire St., BOSTON. MASS.

MDOUBLE GROOVE PONY INSULATOR
HICH INSULATION.

The most perfect Glass Insulator made is the

Teat Insulator.

"The Teats on the lower rim of the petticoat

attract the water on the outer and inner surfaces

of the Insulator into drops. The water 'drops

from these points onto the cross arm, thereby
preventing .the moisture from creeping to

the pin."

HEMINGRAY GLASS CO.,
Covington,

Ky.

Patented. FACTORIES, MUNCIE, IND.

^.t
c

Srer^DARTRICK£/^RTER C0. *g™«M
Dealers I125So.2ndSt.V)PHILADA.V)PA. goods.

No Sparking Under Varying Load,

No Wear on the Commutator.

90£ PURE GRAPHITE.

FIBRE-GRAPHITE;

COMMUTATOR v

$ Holmes Fibre=Graphite Mfg. Co.,

? Station Z, Philadelphia.
m WHITE FOR PRICE 1, 1ST.

*

N£ S
Electric Stew Pan. Electric Curling Iron Heater.

Some of our goods which connect to lamp sockets,

using from i to 2 amperes at 110 volts.

AMERICAN ELECTRIC
HEATING CORPORATION.

Electric Heating Pad.

NEW YORK. BOSTON, CHICAGO,

39 CORTLANDT STREET. SEARS BUILDING, M0NADN0CK BLOCK.

, :: - , ;

Electric stove Electric Smoothing Irons. Eleetric Foot Warmc

J.fi. Brill Company, Philadelphia,

Builders of Railway and Tramway Cars of all Classes.

Special Attention Given to the Building of Electric Motor and Trail Cars,

Builders of Brill No. 2 1 Truck with Solid Forged Frame, and "Eureka'
Maximum Traction Pivotal Truck.

EVERYTHING IN WIRE.
BARE AND INSULATED.

ALSO MANUFACTURERS OF THE "CHICAGO" RAIL BOND.

Jewell Belting Co.,

TASTJfERS OF

OAK BELTING LEATHER,
Manufacturers of.

High Grade Oak Belting,

HARTFORD, CONN.

IT"

ELECTRIC

DISK

STOVE

!

Excels all others for.Cooking, netting Wax, etc. Made for all incandescent circuits.
*

'-direct or alternating. Uses 'l%

to 3 amperes at 110 volts. G 1- inches diameter—over 33 square inches heating surlace. Late.-t im-
provements; sate, reliable, durable, efficient and repairable. Gets hot quick—no matches, smoke,
tire or danger. Boils the teakettle or the coffeepot, stews oisters. fries meat and potatoes; does all

kinds of light conking. Valuable for the lynch counter and hundreds of other places. Send for

Circulars, We have the best Air Heaters, Ovens, Laundry Irons, '1 ailor's ••Goose." Water Heat-
ers. Curling Iron Heaters. Etc. Dealers sell our goods quickly because they are O. K. and prices

are right. Agents wanted in territory not taken

DETROIT ELECTRIC HEATING CO.,
132 SHELBY STREET, DETROIT, MICH.

WEATHERPROOF WIRE.

WASHBURN * MOEN MFC. CO.,
XA/OF3GI :r, mass.

BRANCH OFFICES AND WAREHOUSES: New York, Chicago. San Francisco, Houston, Philadelphia,
Pittsburg, Scranton.

AGENCIES:

Western Electric Co., New York

Electric Appliance Co., Chicago,

Pettingell Andrews Co., Boston.

Electrical Engineering Co., Minneapolis,

St. Lonls Electrical Supply Co., St. Louis.

The Bradford Belting Co., Cincinnati.

Phillips Insulated Wire Co,
Office and Factory: PAWTUCKET. R. I.
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WANTED.
An electric light and gas superintendent now

in charge of a combined plant, will be open for
engagement May 1st. Reference from present
owner. Address. B. S. Reynolds, 1G15 Kentucky
street. Louisiana, Mo.

WANTED.
One second-band 100 k. w. 500 volt power gen-

erator, and one 200 to 270 k. w. 500 volt power
generator, also one 1,000 volt 60 cycle alternator
of 100 k. w. capacity; thirty 1,200 c. p. double car-

bon T.-H. arc lamps. Address "M,* ? care "West-
ern Electrician, 510 Marquette Bldg.,
Chicago.

WANTED.
Au electrical engineer who has been very

successful in bringing non-paying light and rail-

way plants on a paving basis will be open to en-
gagement May 1st. Would accept management
of plant either on fair salary, percentage of
profits under my management or other equit-
able arrangement. Address LIGHT & RAILWAY,
care "Western Electrician, 510 Marquette
Bldg., Chicago.

WANTED.
A thoroughly competent electrical engineer,

one having ha'd elevator experience preferred.
Answer, giving reference, experience and salary
required. *Audress -J. V.." care Western
Electrician, 10S Times Bldg.,New York.

WANTED.
ARMATURES TO REWIND.
Winders direct from T.-H. and Westinghouse
shops. Work guaranteed. Ten years' experience.
Light plants installed complete. Send for prices.

HODGE, WALSH St, LORINC,
G3i Delaware. Kansas City Mo,

FOR SALE.
20,000 SOLDERING STICKS for sale cheap.

Send 10 cents for sample stick by mail. R. W
SCHMELZ, Jacksonville, Florida.

FOR SALE.
Two 30 k.-w. 1,000 volt compound wound Gen-

eral Electric alternators, latest type, with excit-
ers and instruments, good as new and very
cheap. One 60 k w. siandard alternator, 1.000
or li.ooo volt, with exciter and instruments, in
fine condition. A bargain. V. J. MAYO.

100 :N. Clinton St., Chicago, 111.

FOR SALE CHEAP.
Six 25 amp. 110 volt dynamos, compound wound-
Six five horse power motors, any voltage.
Twelve amperemeters.
Twelve voltmeters. Write for prices.

HOLMES, PYOTT & CO.,
13 X. Jefferson St., Chicago.

ELECTRICAL

EXCHANGE,
166-174 S. CLINTON ST.,

CHICAGO.

long-Distance Tel. 744 Express.

WRITE FOR PRICES.

AMERICAN"ST
ARE THE. BEST. SenB for Descriptive Circular.

Absolutely Non-Infringing.
Protection Guaranteed.

AMERICAN BATTERY CO.,
est-d 1009. ' 38 W. Quincy St., Chicago. III.

Keystone Electrical

Instrument Co.,
9th St. 4 Montgomery Ave.,

PHILADELPHIA.
Switchboard Instruments

For Central Stations mid
Isolated Plants.

Sew York, 15 Cortlandt Street-
Chicago, 1440 Monadnock Bldg.

ELECTROTYPES.
CHICAGO ELECTRO. & STEREO. CO.,

196 and 198 S. Clark St., Chicago.

Agents Wanted.

A few good live agents

to take subscriptions for

the WESTERN ELEC-
TRICIAN and handle onr

book publications. Liberal

commissions paid.

Address, stating expe-

rience and references,

Electrician Publishing Co.,

5 I O MARQUETTE BLDG.,

CHICACO.

.NEW CATECHISM OF ELECTRICITY-
A PRACTICAL TREATISE.

"

TESTinONIAL. Chas. M. "Weir, Chief Engi-
leer TJ. S. Projectile Works, Brooklyn, N. Y.;
"It is one of the most practical ana concise
works on the subject I ever saw It is just the
right thing in the right place, and I most cheer-
fully recommend it to all who desire a practical
knowledge of Electricity."

ffae

Brady Mast Arms.

T. H. Brady, New Britain,, Conn., U. S. A.,

Manufacturer of Mast Arms.Pole and
Swinging Hoods, House Brackets and
other Specialties for Construction
"Work.— Catalogues and Prices fur-
nished on application.

This is a book of 550 pp., full of up-to-date in-

formation. 300 illustrations. Handsomely bound
in red leather, pocketbook form, size 4&X6&,
with titles and edges in gold. Price, $2.00. post-
paid. 100 page descriptive catalogue of electri-
cal books free on request.

ELECTRICIAN PUBLISHING COMPANY.
510 Marquette Building, Chicago.

Scrap Copper Wire Wanted.
If you have any Old Copper Wire of any description to

dispose of, it will pay you to communicate with us, as we are
*.'v all times in the market for any quantity of Scrap Copper
Wire, at the highest market values. We pay cash and send
prompt returns. We are also supplying the electrical trade with
our high grade Babbitt, Cotton Waste, Solder, Etc. Please com-
municate with us.

SWARTS METAL REFINING CO.,
t 18 and 120 W. Lake Street, CHICACO, ILL.

Stilwell's Patents™. Water Purifier.
Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

The Stilwell-Bierce & SmitMaile Co.,

DAYTON, OHIO.
Bisdon Iron A Locomotive Works, San Francisco, Cal., Pacific Coast Agent.

WHITE CEDAR POLES
And STREET GAR TIES.

Wholesale Producers.

PERRIZO & SONS, DAGGETT, MICH
Map of the United States.
A large handsome Map of the United

Slates, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S. Eustis, Gen'l Pass. Agent, C, B.

&Q. R. R., Chicago, III.

INTERNATIONAL ELECTRIC CO,
76 Beekman Street.

Sew York.
Ruhmkorff

Induction Coils,

Telephone Colls, Experi-

mental Work, Small Ma*
chlnery, Blading Posts.

CEDAR
Lindsley Bros.,

MENOMINEE, MICH.,

WHOLESALE PRODUCERS. POLES

ESS CEDAR POSTS, POLES AND PILING
Write H. A. TAGATZ, M

Beaver, Wisconsin.
WHOLESALE PRODUCER OF ALL KINDS OF CEDAR PRODUCTS.

Write for

Prices on LIVE CEDAR POLES%
TO

S. Hart,

OCONTO, WIS.

Cedar Poles at First Hands.
^Ve can supply you with anything in the cedar line. "Write for delivered prices.

Pittsburgh & Lake Superior Iron Co., Whitney, Menominee Co., Mich.

Arnold Electric PowerStation Co.,
Suite 1540 Marquette Bldg,. Chicago.

Engineers and Contractors for

Electric Power Stations.

Sole owners of patents controlling the "ARNOLD
SYSTEM" of power station construction.

Reduction in first cost, economy and greater
reliability in operation. "Write for information.

AMERICAN-BALL

ENGINES.

Multipolar Dynamos and Motors.

AMERICAN ENGINE CO.,

Bound Brook, N. J.

J Carrying
AND LINKS) Capacity.

FOR ALL SYSTEMS. l-0li™Lm.

at

e
o
T

CHICAGO FUSE WIRE & MFG. CO.,

153 Lake St., Chicago.

HILL
SWITCHES,

SWITCHBOARDS,

PANEL BOARDS.
Are the Highest Crade Electrical Coods of Their Class Ever

Offered the Trade. Don't Buy Poor Coods.
Write for Prices.

W. S. HILL ELECTRIC COMPANY,
NEW BEDFORD, MASS.

BOSTON. 141 Franklin St.
NEW YORK, Machado & Roller.

CHICAGO, Central Electric Company.
SAJJ FRANCISCO, Abner Doble Co.
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Victor Turbine Water Wheel
Cylinder or Register Gate— Close Regulation and High Efficiency

at Full and Partial Gate-
The attention of ELECTRIC COMPANIES vs called to this CELEBRATED WATERWHEEL as particularly adapted to their use, on account of its remarkably steady motion,

high speed and great efficiency aiid large capacity for its diameter, being double
the power of most wheels of the same diameter. It is used by a number of the leading electric com-
panies with great satisfaction. In the economical use of water it is without an equal, producing the
highest per cent oi useful effect guaranteed.

SEND FOR CATALOGUE AND PARTICULARS.
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 38 feet head. Arranged with 12-inch Worrell Friction Coupling at one end to

disconnect pulley.
We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts

and where the situation admits of their use we recommend them.

THE STILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works. San Francisco, Cah, Pacific Coast Agents.

Most Ou duced.
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Manufactured by The Butler Hard Rubber Co. 33 Mercer St., N.Y.

MoonlightSchedule
FOR 1897

IS NOW READY.

'rice IO oen-ts.
ELECTRICIAN PUBLISHING CO., 5 IO Marquette Bldg., Chicago.

The Standard Open Circuit Batteries

of the World.

SEND FOB CIRCULAR AND PRICES.

THE LECLANCHE BATTERY CO.,

111 to 117 East 131st St.. N.Y.

THE S. K. C. SYSTEM.
A COMPLETE SYSTEM FOR

Long Distance Transmission,
General Station Distribution,

ill and Factory Equipment,
Generators will be wound and guaranteed for an E. M. F. as high as

10,000 VOLTS.
CORRESPONDENCE SOLICITED,

STANLEY ELECTRIC MANUFACTURING COMPANY
l=»ittsf"ield, IVI.

THE ROYAL ELECTRIC CO., Montreal, Canada, are

sole licensees for the manufacture and sale of the S. K. C.

System in Canada. ... . .
."

U. S. A.
BRANCHES OFFICES:

Chicago, ISOG Marquette Building.
Boston, Equitable Building.New York, 39 Cortlandt St.

San Francisco, IOO Market St.
Anderson, S. C.
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American Electric

Telephone Co.,

The Largest Manufacturers
-OF-

lepHones #Switchboards
IX THE UNITED STATES.

All Goods Strictly High Grade.
325 exchanges, aggregating 60,000 telephones, in

use. Three years service. Write for our 1897

catalogue showing new types and prices.

American Elec. Telephone Co.,
-^j_ ;, „

j

... J-., -

1 7 1 and 1 73 S. Canal Street, CH ICAGO.

SWEDISH MICROPHONES.
The

Most

Economical

Instrument

lor Exchange

Purposes

on the

Market.

Send

for

New

Reduced

Price

List.

Catalogue

Just out.

SOLO SEPARATELY, GUARANTEED INDEFINITELY.

Ericsson jSweclisilx Telephones,
Wall Sets, Desk Sets, Private Line Sets, Long-Distance Sets, Etc.

We are sole selling agents of the I*. M. Ericsson & Co.'s Swedish Coal <- r:ii n Micro-
phone for the United States.

196 Summer St.,

rlcFELL ELECTRIC CO.

Sole Selling Agents for U. S. BOSTON, MASS.
'549"'55° &nd 1726 flarquette Bldg., Chicago Agents.

THE STROMBERB CARLSON

TELEPHONE MANUFACTURING CO,
72 JACKSON BOULEVARD,

CHICAGO, ILL., U. S. A.

This Company owns letters patent granted to Alfred Stromberg
and Androv Carlson, under sundry dates, covering Telephone Ap-
paratus that infringes none and is second to none.

Full Equipment for Central Stations, also for House, Office, Factory, Police and
Fire Alarm Systems. Manufactured under our own patents from crude material.

THOROUGH

EDUCATION

In the theory of the Operation and Installation of Electric Light,
Power and Railway Plants, including flathematics, Mechanics and
Mechanical Drawing for $25.

The Electrical Power and Lighting Scholarship is intended for In-
stallation Engineers, Managers of Electric Plants, Dynamo Tenders,
Linemen, Wiremen, Motormen, steam Engineers and workers in eiec-
trlcal industries who desire to qualify themselyes to install and operate
electrical machinery.

Studies are carried on at home. No time lost from work. Specially
prepared Instruction and Question Papers, superior to text books, fur-
Dished free to students. Mechanical Drawing is taught by a new and
successful method.

We also leach Steam Engineering, Stationary, Locomotive or Marine;
Mechanics; Civil Engineeiing in all its branches; English Branches;
Book Keeping and Business Fornix.

Mention the subject in which you are interested and send for our
free circular. Address

THE INTERNATIONAL CORRESPONDENCE SCHOOLS,

Box 1002, Scranton, Pa.

WESTERN TELEPHONE

-^CONSTRUCTION CO.,
260 S. Clinton Street, CHICAGO,

. . LARGEST MANUFACTURERS OF . .

Telephones and Appliances,
EXCLUSIVELY, IN THE UNITED STATES.

THE TELEPHONE HAND-BOOK
i^e

BY HERBERT LAWS WEBB.

Member of the American Institute of Electrical Engineers, and of the Institution of Electrical Engineers, London. Author of "A Pra tical Guide to the Testing of
Insulated Wires and Cables." Joint Author of

'"
Electricity in Daily Life."

iges, 138 lllustr; itions, Cloth, Hand
EXTRACT FROM PREFACE.

look Si: •rice $I.OO.
"This little book has no pretension to be considered a complete treatise on telephony as it exists in America. The time for such a work Is not yet come. But It is felt that there is a demand

for a practical book on telephone working and management, and the TELEPHONE HAND BOOK Is an attempt at meeting that demand. With the exception of a few chapters dealing with
certain forms of transmitters and receivers used in Europe, which are given for the Information of those who may wish to engage in the manufacture of telephones, the book is based eutlrely on
standard American practice; and most of the material, apparatus and methods described are peculiar to or have originated in this country."

No pains have been spared to make it the best book of Its kind. It is right up to date, intensely practical, aud so plain and clear in its language that anyone can understand and learn from it

everything regarding telephone work and management. It conforms in size and style to our other Hand-Books which have been so favorably received by the entire electrical fraternity.

CHAPTER 1.

2.

-CONTENTS.-
The Invention of the Telephone.
Sound Waves. Articulate Speech.
Electric Telephony. The Bell Telephone.
The Microphone.
Current Induction. Electromagnetic In-

duction,
The Induction Coil: Its Use in the Tele-

phone Transmitter.
The Complete Telephone Circuit.
Magnet Telephones.
The Bell Telephone Receiver.
Other forms of Magnet Telephones.
The Gower, Ader and D'Arsonval Receiv-

ers, Mercadier's BI-Telephone.
The Siemens, Kotyra, Neumayer

Bottcher Receivers.
and

CHAPTER 13. Carbon Transmitters.
14. The Blake Transmitter.
15. The Long Distance Transmitter.
16. The Solid-bark Transmitter.
17. The Berliner Transmitter.
18. The Cuttrlss Transmitter.
19. Various European Transmitters.
20. The Efficiency of Carbon Transmitters.
21. Batteries for Telephone Work.
22. Open Circuit Batteries.
23. Closed Circuit Batteries.
24. The Practical Management of Batteries.
25. Magneto Bell.

26. Automatic Switches.
27. Telephone Line Construction.

CHAPTER 28. Metallic Circuit,
29. Underground Wires.
30. Lightning Arresters.

Inside Wiring.
Installation of Telephone Instruments.
Inspection and Maintenance.
The Condenser; Its Use in Telephony.

35. Electromagnetic Retardation.
36. Exchange Working.
37. Small Exchanges.
38. Party Lines: The Bridging Bell.

' Long Distance Telephony.
Duplex Telephony,
Simultaneous Telegraphy and Telephony
Appendix.

31.

34.

40.

41.

ffubstuhed and for sale i>y ELECTRICIAN PUBLISHING CO.. Suite BIO Marauette Building- CHICAGO

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
GUARANTEED TO OPERATE PERFECTLY QR NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY v61.fAGE. CATALOGUE FREE.

^AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICHIGAN. U. S, A.
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* You've seen them.

Worked fine,
v
- Didn't they?

Long-distance instrument with patented ad-
justable transraittec arm. S>.50 net. Battery call
phones fur single lines orforintereommunk-atiua;
systems up to twenty stations. Sfito $is. net. We
manufacture ail our instruments and will install
any kind required in all part' of the United
States. Write us for particulars.

ORNE ELECTRIC CONSTRUCTION CO,,
9th Floor. Owings Building. CHICAGO.

Guarantee: To give entire satisfaction.

Send for New Illustrated Catalogue.

^^p^THlSC? HAS BEEN MAKING

sIelephones
T? 20 YEARS, NOT CHEAP BUT
SERVICEABLE AND FULLY CUARAKTEED.

.." CIRCULARS FURNISHED.

Viaduct Electric C«
BALTIMORE. MP, U.S.A.

GotD

MedalS 8
Havre, Brussels, Paris,

Edinburgh, Chicago. Etc.

Foreign and U.S. Patents.

MILDE
MILDE
MILDE
MILDE
MILDE
Standard Telephone and Electric Co.,

Sole Licensees. MADISON, WIS., U. S. A.

Sensitive as a Blake.

Powerful as a Solid Back,

No Adjustment Required.

Will Not Pack or Get Out of Order,

An Efficient Device
FOR MEASURING

AND REELING WIRE

MINNEAPOLIS

ELECTRIC &
CONS. CO.,

13 S. Fourth St.,

Minneapolis,
Minn.

Send
for
circulars.

HIGH GRADE TELEPHONES ...

THE BEST SWITCHBOARD MADE,

SATISFACTION GUARANTEED.

Samples Sent on Trial to Responsible Parties.

THE D. A. KUSEL TELEPHONE MFG. CO.,

I 105 PINE ST., ST. LOUIS, MO.

Live men read the

WESTERN ELECTRICIAN

Each Week. Do You ?

DIRECTORY OF PRINCIPAL ELEC-

TRICAL AND MECHANICAL

ENGINEERS.

Charles A. Pratt,

Consulting Electrical Engineer.

Power transmission and subdivision for
factories. Electric coal mining plants.

I»esiens for special machinery.
Plans, specifications, tessts, supervision.

1423-24 itlonadnock Blrtg.. Chicago.

Foree Bain,
Electrical and

Consulting, Mechanical Engineer.
Designing,
Supervising. Plans, Specifications and
Constructing, General Engineering.
Testing. Expert in Patent Causes.
Suite 1657, 165S and 1G50
Monad nook Bldg.. CHICAGO.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,

Consultations, Reports, Estimates, * Plans,
Specifications, Superintendence, Tests, Pur-
chasing. Designs of Central Stations a Spe-
cialty. Turner Building, St. Imu j*.

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

30G Oriel Bids., ST. LOUIS, MO.

A. M. Patitz, m. a. s.m. e.,

Consulting Mechanical and
Electrical Engineer.

Consultations, Examinations, Reports, Plans,
Specifications, Estimates, Superintendence
and Purchasing. Heating and Ventilating
Plants, Power, Electric Light and Boiler
Plants. Room 1101 Pabst Bldg.. Milwaukee, Wis.

HART ~*»

FLUSH SWITCHES
"Indicating." Wired from the

Front. Encased in Porcelain.

Self-Adjusting Handle.

Send for Catalogue

"C."
Send for Catalogue

THE HART & HEGEMAN MFG
HARTFORD, CONNECTICUT.
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PROGRESS THE ORDER OF THE AGE.
The New American Leads.

Kecent improvements made in the New American Turbine have increased the powpr as per their
diameter, and produced greater efficiency from whole to half water than any other turbine, as
eviuenc d by the following, copied from certified teats m de at Holyoke, Mass., on the dates named,
and signed by A. F. Sickman, engineer in charge of experiments, and E. S. Waters, hydraulic
engineer.

The ori .-inals of these certificates and tests of other sized wheels can be seen at our office.

Test of a 45-inch Wheel—July 9, 1894. Test of a 42-inch Wheel—July 14, 1894.

Head. Rev.per
Min.

Cu. Ft.
perSec. H. P.

Per-
cent.

Whole Gate
h

Head. Rev. per
Min.

128.00
134.80

19.33
125.25

121.00

Cu. Ft.
perSec.

134.18
120.85
104.85

92.76
70.1:0

H. P.
Per
Cent.

Whole Gate
% *

% "

16.06

16.42
16.78
17.03

16.88

119.17

122.00
117.33
111.83
118.67

141.58
127.18

112.60
98.12
82.07

205 27
195.19
175.74
149.99
118.40

79.76

82.58
82.18
79.31

75.52

16.33

16.56
16.59
17.13
17.48

199.56
188.14
162.89

142.40
98.85

80.50
83.09

82 77

79.21
70.60

For informition and cntalns^ THE DAYTON GLOBE IRON WORKS CO.,
NO. 80 LUDLOW STREET.
BAYTOJV, OHIO.

Gas,

GasolineTHE OTTO

ENGINES
and....

Natural Gas

OVER 45.000 SOLD

Electric Lighting.
SIZES 1 TO 250 H. P.

Electric Light Plants in Operation

from 2 to 250 H. P.

Tie Otto Gas Engine Works, Inc.,

PHIt.ADEI.PHIA.

GRAPHITE FOR RESISTANCE...
Made in almost any form required and of 1 ohm or 1,000,000 ohms as

desired. We also make graphite boxes and crucibles resisting heals
of 4,000 degrees

JOS. BIXOS CRUCIBLE CO.. Jersey City, y. J.

WATER WHEEL
150 Styles and Sizes. Upright and Horizontal.

33 -E"iE-A_:FS.S*' BUSINESS
affords every facility for adapting them to

MILLING, MINING, ELECTRIC,
and manufacturing purposes. Easy working balanced gate, and fine regu-
lation. We guarantee highest power, with smallest quantity of water, at
full and part gates. Successfully operating under heads of 2 to 300 feet.

Write us for fine pamphlet and state your w *

THE PELTON WATER WHEEL
Is known the world over as affording the most simple, reliable

and economical powerforall purposes.

7,000 WHEELS NOW RUNNING SflSS:^™ 1" a most effi -

CICPTDIP DnU/ED TDAMCMICCinM Pelton "Wheels are especially adapted to

LLtli I Hill rUf? Lll I nHllolYlloolUll. this purpose and are operating the major-
ity of-stations of this character in all parts of the world. Highest efficiency and best regulation
guaranteed Catalogues furnished on application. Address

PELTON WATER WHEEL CO.,
143 Liberty Street, or 121-123 Main Street,

NEW YORK, N. Y.. U. S. A. SAN FRANCISCO. CAL.. U. S. A.

THEJAMES LEFFEL& CO.
SPRINGFIELD, OHIO, V. S. A.

regtrade marks • The Phosphor Bronze SmeltingCo. Limited,

2200 washington ave.philadelphia.

\
"ELEPHANT BRAND PHOSPHOR-BRONZE"

. ING0TS,CASTINGS,WIRE,R0PS,SHEETS,ETC.

^JW'.'-N ' -—.DELTA METAL
yr *>\.. *; CASTINGS, STAMPINGS »nd FORGINGS

Gasoline Engines.
Dynamos.

The Best and
Cheapest Pow-
er for driving

Steady Light Guaranteed. Send
for Catalogue, Etc,

THE VAN DUZEN GASOLINE ENGINE CO.. CINCINNATI, OHIO.

the Mccormick
TURBINE.

On Vertical or Horizontal Shaft,
Especially Adapted for Electrical Work.

Gives more power per diameter with a higher
percentage of useful effect than any other water-
wheel heretofore ms>de. Al s zes, right and left hand,
are built from patterns perfected under systematic tests in the
Holyoke 1 esting h lume.

Parties having power plants which are unsatisfactory, and
those contemplating the improvement of powers, will find it to
their Interest to "conifer with us, as we are willing t«
guarantee results wliere others have failed, no
matter what make of turbine has been iu use.
STATE REQUIREMENTS AMD SF,.\1> FOR
CATALOGUE.

S.MORGAN SMITH CO., York, Pa.
Estimates furnished for complete power plants and

results guaranteed.

IT'S ALL RIGHT.

Webb's Telephone Hand-Book. A book for the
expert as well as the novice. Price $1.00.

ELECTRICIAN PUBLISHING CO.,

IM

TRIPLE BRAID, STRANDED and SOLID

WEAje;PROOF
c
WIRE!

METROPHITAMtEmTloMwlHICAGO,
DEALERS IN ELECTRICAL MERCHANDISE OF ALL KINDS.



OiilStfflMlrt
BROOKLYN, N. Y.

Manufacturers of the

Morrin "Climax" and "Compound" Safety Water

Tie Boilers.

BUILT IN UNITS OF 50 TO 1 ,00O H. P.

CAUTION:
Beware of infringers, they will

be rigidly prosecuted.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and
All Classes of Iron Work.

" ^ - \y. i
^ Specifications, Drawings and Prices furnished

^<^x^^ OI1 application.

Send for Catalogue of Climax and Compound Boilers.

1RRYMAN
Feed Water Heater and Purifier.

Provided with U-shaped Tubes, it Never Leaks.
THE HIGHEST SBADE OSSJjY.

Our catalogue contains the representative names of a large number of eon-
tented buyers of BKIt H Y.1IA V HEATEKS built by us in the last twenty

A copy awaits your order at any time.

I. B. DAVIS & SON, Makers, Hartford, Conn.,
Or addresses given below:

Jas. Rerrvman, 125 North 4th St., Philadelphia.
VV. H. Gibson, R20 Medlnah Temple. Chicago.

Jos. Whltaker. 7 and 9 Pearl Street/Koston.
A. A. Cardwell, 39 Cortlandt Street, Room 127, New York.

1 *o#o*o#o#o*o#o*o#o#o*o*o#o

Aluminum
Nickel Alloy, f

*
Manufactured by The National Obe o
& Reduction Co. , under Letters Patent *

% dated Sept. 18, 1891, No. 459,494. O
o : -

*
^ This alloy is especially and now univer- °
O saliy used for armor plates, gun metal, pro- *
* jectiles, acid pans, propeller wheels, car ?
O wheels, steel castings of any description and J
* general foundry castings in either gray *
O iron, malleable iron, braes, bronze and cop-
* per castings. It is used very extensively in Z.

O 1 uddling furnat.es, open hearths, reverter- o* atory furnaces and steel converters. Its *O fluidity and cleansing properties to metals, o
* aside from its strengthening qualities, are *
£ attested by indisputable aulhoiities. O
* *
± Aluminum Nickel Alloy Is reduced from °
' twenty cents to FOUR CENTS per pound *

* in ton or 600-lb. barrel lots. Sold under °
strict guaranty. *

*
o National Ore & Reduction Co., S

° ST. LOUIS, MO.
*

D Branch Agencies and Supply Offices;
*

* Richard Baihd & Son, Ironmongers, *
2 Hamilton, England, and Glasgow, Scotland. O
* Wm. Clendinneng & Sons, Montreal, *
° Can. O
Z, D. C. Cakoll k Co., Pittsburg, Pa. *
* The Jddnson Mra. Co., San Francisco, 2
o cm. - *

* *
o »o*o*o»o»o*o»o»o»o#o»o*o»o

DERIVATION OF

Practical Electrical Units.

LIEUT. F. B. BADT and PROF. H. S. CARHART.

PRICE, POSTAGE PREPAID, 75c,

This is a very handsome "book of GO

pages, printed on fine heavy paper, with
neat cloth binding. It contains Por-
traits and Biographies of Ohm, Watt,
Faraday, Joule, Gauss, Weber, Sir Wil-
liam Siemens, Dr. Werner von Siemens,

Volta, Ampere, Darnell, von Jacobi,

together with a carefully prepared table

of the Practical Electrical Units, with
their relative values.

In no other Single Volume can this

Rare Collection of Portraits be Found.

Electrician PnWisMi Company,

510 Marquette Building, - CHICAGO.

ELECTRICITY AND MAGNETISM.
3£5 PAGES. PRICE SS.OO. 3^7 ILXUSTRATIOKS. A series ofThirty-four Practical Lessons sovering the Science ufElectricity from li* Fundamental

Principles to Its Every-day Applications. By Prof. I>. C. .lackson. University of Wisconsin; Prof. H. S. Carhart, University of Michigan ; Prof. IS F. Thomas.
University of Ohio; Prof. Wm. A.Anthony, of\ew York: Prof. Brown Ayres, Tnlane University: Prof. A. C.Perrine. Iceland Stanford University, Cal.: Prof.
Geo. I>. Shephardson, University of Minnesota, and others. A Comprehensive Treatise in Simple Language, Free from Algebraic Equations and Easily Understood.

Constant Pressure; Loss of Voltage; Circular,Mils; Pi';:nt3CONT
CHAPTER I: The Nature and Properties of Electricity;

Origin of Electricity; Two Kinds; Laws of Attraction and
R.-pulshm; l'usiiive and Negative Charge; Terms, Con-
ductors, insulators, Electric Conductivity; Conveying Elec-
tricity; The Electroscope; Force Exerted Between Charged
Bodies; Unit of Measurement of quantity of Electricity;
Electrometer.—CHAPTER II: Machines for Generating
Electricity by Friction and by Electric Induction; Making
Machine to Continuously Generate Electricity by Friction;
The Electrophorus; Induction Generator; Units of Elec-
tric Current and Pressure; Electricity Conveyed by. Unit
Current Each Second; Negatively and Positively Charged
Conductors-; Relation of Lightning and Sparks of Electrical
Machine.—CHAPTER III: Electric Batteries or Appliances
for Generating Electricity by Chemical Action; Action of
Batteries; Electric Pressure; VoltaicElectricity ; Directionof
Current Flow; Production of Continuous Current; Battery
Cells in Series; Production of Pressure by Cells; Polariza-
tion and Its Avoidance; Leclanche Cell; Open Circuit Cells.

—CHAPTER IV: Electric Batteries or Appliances for Gen-
erating Electricity by Chemical Action (Concluded); Closed
Circuit Cells; Local Action; Law of Electro-chemical Ac-
tion; Electro-chemical Equivalent; Primary Batteries Com-
pared with Dynamos for Furnishing Current; Uses of
Batteries; Difference Between a Primary and Storage Bat-
tery; How Storage Batteries are Made; Parallel Connection
of Plates in Storage Batteries.—CHAPTER V: The Nature
and Properties of Magnetism, Magnetic Fields; Permanent
Magnetism; Magnetic Attraction and Repulsion; Poles of
Magnet; Magnitude of Force Between Two Magnets; Aging
Magnets; Earth's Action on Magnetic Needle; Magnetic
Field; Action of Lines of Force.—CHAPTER VI: The Mag-
netic Effects of Electric Currents and Magnetic Circuits;
Effect of Electric Current on Magnetic Needle; Relation
Between Direction of Lines of Force and Direction of
Current Flow; Determination of Current Direction by
Compass ; Ampere Turus ; Solenoids ; Ampere's Theory

;

Solenoids with Steel or Iron- Cores; Residual Magnetism;
Electro-Magnets; Magnetic Permeability; Magnetic Re-
luctance; Magneto Motive Force or Magnetic Pressure.—
CHAPTER VII: Ohm's Law of the Flow of Electricity;
Pressure; Resistance; Current; Volt; Ohm; Ampere; Mer-
cury Resistance; Conductivity of Copper Compared with
Other Metals; Resistance of Circuits Made Up of the Same
Parts in Parallel; Joint Resistances; Fall of Voltage Over
Resistance; Effect of Temperature on Resistance; Copper
Temperature Coefficient.—CHAPTER VIII: Heating Ef-
fects of Electric Currents; Miscellaneous Effects of Elec-
tric Currents; Foot-pound; Joule; Horse-power; Watt; Kilo-

watt; Watts per Horse-power; Heating Effects on Bear-
ings of Machinery; Effect of Electricity on Nerves of Ani-
mals; Muscular Effect of Strong Currents—CHAPTER IX:
Galvanometers and Voltameters; Differences in Construction
for Large and Small Currents; Presence and Direction of
Currents Shown by Galvanometer; Strength of Current In-

dicated; Tangent Galvanometer; Reflecting Galvanometer;
Needle Suspension; d'Arsonval Galvanometer; Terms
"Dead-Beat," "Calibrate;" Voltameter; Electrolyte, Elec-

trolysis; Electrode; Forms of Voltameters.—CHAPTER X:
Measurement of Electrical Resistance; Resistance Meas-
ured by Substitution; Resistance Boxes; Use of German
Silver; Coils; Wheatstone Bridge; Measuring Resistances
with Bridge; Measuring Very High Resistances; Practical

Examples.—CHAPTER XI: Every-day Measurements of

Electric Currents and Pressure; Three Effects by Which
Currents are Directly Measured ; Amperemeters ; Mill:

ampere; Microampere; Three Classes of Magnetic Ampere-
meters; Weston Amperemeter; Electro Dynamometers;
Hot Wire Instruments; Scales of Amperemeters; Alter-
nating Current Measuring Instruments; Measuring Very
Large Currents; Measuring Electric Pressures; Voltmeters;
Cardew Voltmeter; Electrometers; Electrostatic Volt-
meters; Standard Cells; Measuring Currents by Voltmeter
and a Standard Resistance.—CHAPTER XII: Every-
day Measurements of Electric Power, Condensers and
The Measurement of their Capacity; Wattmeters; Electro-
dynamometer Used as Wattmeter; Recording Wattmeters;
Coulomb Meters; Watt Hour; Ampere Hour; Capacity;
Farad; Microfarad; Condenser; Capacity of Condenser;
Charging Condenser; Specific Inductive Capacity; Selec-
tion of Insulation for Telephone Cables; Capacity of
Underground Wires; Comparing Capacities by Ballistic
Galvanometer; Practical Capacity Measurements; Levden
Jar.—CHAPTER XIII: Electrolytic Deposition of Metals;
Electroplating; Metals Commonly used in Plating; Salt
of a Metal; Nitrate of Silver; Cyanide of Silver and of Po-
tassium; Solution for Silver plating; Vats; Quality of Elec-
trolytic Deposit; Effect of Too Great or Small Currents;
Cleaning Articles to be Plated; Gilding Inside of Silver
Articles; Base Metals on Which Nickel is Usually Plated;
Solution for Nickel Plating; Eleetrotyping; Electrotype
Molds; Electrotype Finishing; Ejlejetrolvtio 'Penning of
Copper; Solution Used.—CHAPTER XIV: The Electric
Telegraph; Elements of Electric Telegraph; Telegraph
Circuits; Telegraphic Signals; Sending and Receiving;
Telegraph Lines; Sounder; Relays; Local Circuits; Multi-
ple Telegraphy; Duplex Telegraphv; Diplex Telegraphy;
Quadruples Telegraphy.-^CHAPTER XV : Multiple.. Tele-
graphy; Differential Relay; Polarized Relay; Pole -Changer;
Principles of Operation of Diplex, Quadruplex, Bridge
Duplex; Artificial Line; Autographic Telegraphy.—CHAP-
TER XVI: The Telephone; Bell Telephone; Microphone;
Blake Transmitter; Exchanges; Switchboard; Long-Distance
Transmitter.—CHAPTER XVII 1. The Construction of
Telegraph and Telephone Lines and Instruments; Poles;
Cross-Arms; Pins; Joints; Insulators; Insulation; Ground
Plates; Underground Cables; Conduits; Fuses; Multiple
Switchboards.—CHAPTER XVIII: Testing Lines for In-
sulation and Conductivity and the Location of Leaks and
Breaks ; Line Troubles ; Grounds ; Crosses ; Locating
Trouble; Earth Currents; Line Conductivity and Insula-
tion; Testing—CHAPTER XIX: Principles of Continu-
ous Current Dynamos and Motors; Electric Conductor
in Magnetic Field; Field Strength; Induced Electric Pres-
sure; Direction of Current Moving Conductors; Alternat-
ing Current; Dynamos; Magnetos; Commutator.—CHAP-
TER XX: Principles of Continuous Current Dynamos
and Motors; their Construction, Care and Attendance;
Gramme Armature; Siemens Armature; Armature Cur-
rent; Laminating Cores; Foucault or Eddy Currents; Hys-
teresis; Fundamental Principles of Dynamos and Motors;
Points of Good Dynamo; Counter Electric Pressure; Types
of Field Windings; Series, Shunt and Compound Wound
Machines; Multipolar Machines; Regulation, Care :and
Maintenance.—CHAPTER XXI: Arc Lighting and Arc
Light Machinery; The Arc; Arc Lamps'; Principles of
Operation; Connections; Arc Dynamos; Current and Pres-
sure Required; Making of Arc Carbons; Regulators; Arc
Light Switchboards.—CHAPTER XXII: ' Incandescent
Lighting aud Power Transmission, Two, Three and- Five
Wire Systems of Distribution for Electric Lights and
Motors; Incandescent Lamp; Filaments: Vaccuum; Ma-
terial for and Making of Filaments; Advantages of In-
candescent Lamps.; ^Incandescent and Motor Circuits;

tical Examples; Weight of Copper Required for Trai
mission of Power at Different Pressures; Three-Wire
System; Motor Starting Resistances.—CHAPTER XXIII:
Construction of Electric Light and Power Circuits, and
Their Testing; Overhead Electric Light Wires; Weatbor-
Proof Wire; Arc Circuit Wires; "Drawing In" and
"Built In" Underground System; Underground Electric
Light Cables; Edison Tubing; Feeders; Mains; Inside
Wiring; Cleat Work; Moulding Work; Concealed Work;
Dangers from Fires; Distribution System;.—CHAPTER
XXIV: Testing Electric Light Circuits and the Dis-
tribution and Measurement of Light; Faults; Soldered
Joints; Magneto Bell; Use of Voltmeter to Locate Grounds
on Arc Circuits; Ground Detector; General Testing;
Photometer; Standard Candles; Illuminating Effect of
Lamps; Effect of Opal Globes.—CHAPTER XXV: Elec-
tro-Magnetic Induction; Effect of Cutting Lines of Force
by an Electric Conductor; Induced Currents; Induction
Coils; Cores of Induction Coils; Transformers; Direc-
tion of Induced Current; Self Induction; Attraction and
Repulsion of Parallel Wires Carrying Currents.—CHAP-
TER XXVI: Alternating Currents; Alternator; Electro-
lytic Effect of Pulsating Current; Heating Effect of Al-
ternating Current; Effective Value; Alternating Current;
Measurements; Frequency; Period; Apparent Resistance.
—CHAPTER XXVII: Alternating Currents and Alter-
nating Current Machinery (Concluded); Power Used in Al-
ternating Circuits; Alternating Currents for .Lighting: Mak-
ing Transformers; Testing Transformers; Building Alterna-
tors; Number of Alternations; The Exciter; Running Al-
ternators in Parallel; Synchronous Motors; Two-Phase
and Three-Phase Systems; Induction Motors; Squirrel-
Cage Armature; Mesh Connection; Star Connection;.

—

CHAPTER XXVIII: Miscellaneous Applications of
Electric Motors; Uses of Electric Motors; Motors in Ma-
chine Shops; Waste of Power in Factories; Advantages
of Removing Shafts and Belts; Estimating 'Electrical
Power Required; Electric Elevators; Electric Launches.—
CHAPTER XXIX: Electric Railways; Richmond Elec-
tric Railroad; Trolley Wire; Trolley; Track; Use of Two
Motors; Rail Bonds; Heavv Electric Locomotives.—CHAP-
TER XXX: Methods of Handling and Controlling Rail-
way Motors and Generators; Output Records; R<: rd-

ing Voltmet-irs; Load of Electric Railway Plant; Appli-
cation of Storage Batteries to Smooth Road Curve; Meth-
ods of Controlling Street Car Motors: Station Instru-
ments; Equalizer.—CHAPTER XXXI: Model Electric
Plant; First Central Station; Changes in General Me-
chanical Construction of Dynamos; Instruments; Multi-
ple Arcing Galvanometers; Use of Double and Single
Pole Switches; Operating Dynamos in Parallel: Feeder
Connections in Continuous and Alternating Stations;
Throwing Dynamo into Circuit; Cutting Dynamo Out.—
CHAPTER XXXII: Underwriter's Rules, Etc.; Neces-
sity of Rules; Special Points in Wiring; Insulation of
Sockets, Fuses, Fixtures; Annunciator Wire; Office Wire;
Leaky Wires.—CHAPTER XXXIII: Electric Welding,
Forging. Etc.; Electricity Applied to the Kitchen; Elec-
trical Methods Applied to Metal Working; Thomson
Apparatus for Heating Metals.; Welding by Thomson
Method: Bernardos Process of Working Metals; Bringing
Piece of Metal to High Temperature by Dipping in Pail

of Water; Electric Current for Warming and Cooking:
Electric Heating and Stoves Compared.—CHAPTER
XXXIV: Electro-Therapeutics; Galvanic Current; Fara-
dic Current; Static Electricity; Electric Osmosis; Electro-
Cautery; Medical Electric Lights.

PRICE $2 OO Sent postage prepaid to any address in the world on receipt of price. The Ideal Work for Electricians, Central Station Men, Engineers, Dynamo Tenders. Linemen, Students. Etc.

ELECTRICIAN PUBLISHING CO.. 510 MARQUETTE BLDC, CHICAGO.
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The Bullock Electric Mfg, Company,

Eastern

Sales

Agents:

The Bullock Electric

Company, St. Paul

Building, New

York, N. Y.

No. 665 Bourse Build-

ing, Philadelphia,

Pa.

No. 8 Oliver Street,'

Boston, Mass.

CINCINNATI, OHIO.

FORMERLY

The
Card

Electric

Motor
*

Dynamo
Company,

-of-

Cincinnati,

Ohio.

Tree Above Cut Shows One of Our Multipolar Engine Type Generators.
SALES AGENTS:

CHICAGO: No. ess Western Union Building.
ST. I<oraS: St. Louis Eleetrioal Supply Co., No. OH Market St.

LOUISVIL,IyEi Wood .Si Speed, No.283 U'iftn St.
ATLANTA: CI. M. "Wade, Ko. 70S Gould Building,

Sf^OKANE: Eleazer DeiJ.-x-o~w, No. 1* and 17 Temple Court.
DENVER: Tliiomas H. Sniitn, No. 1734 Ctiampa St.

l,ONDOX, ENGLAND: Bergtneil *s Young, No. IS Camomile St.
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ELECTRICIAN

3 MONTHS 50 CENTS
THIRTEEN NUMBERS CONTAINING B. J. ARNOLD'S ELEVEN LECTURES ON THE

"DESIGN AND CONSTRUCTION OF ELECTRIC POWER PLANTS," DE-
LIVERED LAST MONTH AT THE UNIVERSITY OF NEBRASKA.

THIRD LECTURE IN THIS ISSUE.

TITLES OF THE LECTURES:

B. J. ARNOLD.

1 . Possible Sources of Energy.
3. Cost of the Production of Power.
3. Boilers and Accessories.
4. Water Supply, Pumps, Condensers, Heaters,

Economizers, Etc.
5. Engines.
<>. Piping.

,

7. Connections between Engines and Gen-
erators.

8. Generators and Switchboard.
9. Storage Battery Auxiliaries.

10. Preliminary Determinations.
11. Buildings and General Arrangements.

'"In securing the exclusive right to the serial publi-

cation of the lectures delivered last month at the Uni-

versity of Nebraska, by Bion J. Arnold, the West-

..ern Electrician -feels that it is providing for its

readers during the next three months a feature of

assured excellence. As a student, Mr. Arnold is

close, careful, persistent, yet enthusiastic withal; as

an engineer he is
,
practical, cautious, yet quick to.

adapt himself to existing conditions, and eager to

secure the best result without dogmatic adhesion

to any pet theory.- He seems to balance well the-

ory and practice and has been successful in ac-

complishment. Devoting especial attention to power

station work, he is well qualified to speak on the

"Design and Construction of Electric Power Plants,"

which is the subject of his series of lectures. The

first lecture, which appears in this issue, somewhat

abridged, shows with what thoroughness Mr. Ar-

nold approaches his subject."

—

EditorialAvnounce-

A BIT OF HIS WORK.

6 Send 50 cents and Receive the WESTERN ELECTRICIAN for 13 Weeks, and learn all atiout Electric Power Plants,

00-00O-O-O-O-OO<>0<>0<K>OK><KKK>0<K>0-0<M>0->C><KH><>(H><K>0<KHKKKKHK><r^>.j
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DRY CELL!
Valuable fea-

tures—Excep-
tionally long life

—Stands "shelf-
wear" indefi-
nitely.

m^ffi GENOR &C0LBURN,
92 Washington St.,

BUFFALO, N. Y.

MANSFIELD

COPPER Gg^
MANSFIELD.OHlb.

ipilHIDE

^Dynamo
(^ELTINGr.

I LEATHER.

PATENT

SOVER.

DRESSING
AND

,B£LT CEMENT,

8t. Louis, Mo., T;. 8. A.
b£(Frcular5

BRANCHES: 1S4 Summer St., Boston; lis Liberty 9t., New York: 139 North 3d Bt., Philadelphia.

The Electrician Publishing Co., Suite 510 Marquette

Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

VULCANIZED FIBRE CO.
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wiLMfNGTON.DEL. The Standard Electrical Insulating Material of the World, i*

ESTABLISHED 1873.
SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE
office:

deyst., new york.

REWIRED WITH RAVEN WHITF CORE Wide

OFFICE
The Porris Wheel Co.

1131 the Rookery.

Chicago, April 30, 1800.

NEW YORK INSULATED WIRE CO.,
320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to
use your "Raven White Core" exclusively
lor rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test

will no doubt be a most severe one.
Yours verj* truly

THE FERRIS WHEEL CO.
Bv L. V. Rioe. Mer.

rDIMCUAVU U/UITC PfiDC ' Used exclusively for all Incandescent Light
UnllTIOnHVl Will IE. UUflC. ing at World's Columbian Exposition.

Used in some of the largest-buildings in the United
States.RAVEN WHITE CORE.

PnMDL"TITinW I IMC U/IDC Used by some of the largest Central Stations

LUllI rill I MUll Lint WlnC. and Fire and Police Departments in the U.S

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

New York Insulated Wire Company,
MAIN OFFICE:

U-17 Cortisol!! St., New York.
BRANCHES:-!

320
C«™G° :

SI .

BOSTON:
134 Congress St,

SAN PRANCISCt

.

115 New Mostfoaen- Si.

Black Diamond File Works.
Est. 1863. Inc. 1 895.

Twelve

f Medals

Awarded at

International

Expositions.

Special Prize

Gold Medal

at Atlanta,

1895.

Oar goods are on sale in every leading Hardware Store

in the United States and Canada.

Q. & H. BARNETT COMPANY,
PHILADELPHIA, PA.

N. B. BUBB, Manager. J. M. CHESNUT, Supt.

WILLIAMSPORT WOODEN PIPE CO.,

J

MANUFACTURERS OF

WOODEN CONDUIT,
I'JVDER f'HESXlT PATENT.

Write for Information and Save Money.

WILLIAMSPORT, PA.

AN EXTENSIVE AND IMPROVED CREOSOTING WORKS ATTACHED TO THE PLANT.

For underground electrical purposes the conduit produced under
this process is the most practical, the most durable and the most
economical of an}- conduit on the market.

This conduit is now being used in the leading cities, and the best

of references furnished on application.

Klectric Lighting and
Power Apparatus.

THE

Boston, Mass., No. 180 Summer St.

New York, N. Y., No. « Broad St.

Philadelphia, Pa., No. 509 Area St.

Atlanta, da., Equitable Bldg.
Chicago, III.. Monadnock Bldg.
St. Louis. Mo., Walnwright Bldg.
San Francisco, Cal.. No. 15 First St.

Pittsburg. Pa.. John 15. Ridall, Car i

Denver. Colo., Kussell & Co.

ELECTRIC CO.,

Office, and Works. Cor. Belden and Mason Sts.. CIEFF.IA.VK. OHIO,



$3 per Annum. 1897, bv
Electrician Publishing: Company, Chicago. EVERY SATURDAY. 1 cents per Copy.
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SIMPLEX INSULATED
WIRRS AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.
we
Tr.

s

hixsoT
t

' Simplex Electrical Company,
KIT Moudnock Block, CHICAGO. 75-81 Cornhill, BOSTON, MASS.

ALFRED F\ MOORE,
MANUFACTURER Of

INSULATED ELECTRIC WIRE,
FLEXIBLE CORDS AND CABLES.

200 ASD 2©* NORTH THIBD STREET, - PHILADELPHIA. PA.

#"'*
1889—Paris Exposition,
Medal for Rubber Insolation.

1893—World's Fair,
Medal for Rubber Insulation.

THE STANDARD FOR
rurber nrsrEATioir.

Sole Manufacturers of

Okonite Wires, Okonite Tape, Manson Tape, Candee
WW Wires.

253 BROADWAY, NEW YORK.
Willard L. Candee. i „,„,„.,.
H. Durant Cheever. i

Managers.
Geo. T, Manson, Gen'l Supt.
W. H Hodgins, Secy.

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plants.
Estimates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

REPRESENTATIVES:
JULIAN SOHOLL & 00., - 126 Liberty St., N. Y. Citr.
THE KEYNOLDS-LABOB & CO., 41 No. 7tb St., Phila-.

„. SOKANTON SUPPLY 4 MAOH'Y CO., - a;r«nton, Pa.
WHB^ THOS.K.CAREYS BROS.0O.,261ightSt.,BllltiH10re,M(i

MITOHETiTi, LEWIS & STAVES CO., Seattle Wash.

SEARCHLIGHTS
FOE

RIVER, LAKE AND MARINE

STEAMERS,
From 2,000 to IO,000 C. P.

LATEST AND MOST APPROVED
CONSTRUCTION.

Improved Pilot House
Steering Gear.

Send for Catalogue "A."

CARLISLE & FINCH,

832 WEST 6TH STREET,

CINCINNATI, OHIO.

WESTL1H Electrical Ingtement Co.
I —-» 114-120 William St., NEWARK, N. J., U. S. A.

Weston Standard
Portable
Direct Reading

Voltmeters.
Mill ivoltm eters.
Vol iam meters,

Itlilltanuueters.
(.rountl Detectors and
Circuit Testers,
Ohmmeters.
Portable Galvanometers.

Oar Portable iDatruments are recognized as
The Standard the world over. The Semi-Port-
able Laboratory Standards are still better.

Oar Station Voltmeters and Ammeters are
uueurpassed in point of extreme accuracy and
lowest consumption of energy.

Mention tbe Western Elcothioiak when
writing for catalogues.

LUNDELL
FAN MOTORS.

New Styles Now Ready.

Interior Conduit & Insulation Co.,
General Offices and Works, 627 West 34th St., New York, N. Y

HIGH
PARIS 1867. CHICAGO 1893. PHILADELPHIA 1876.

INSULATED
SWIRES and CABLES.

AERIAL, UNDERGROUND,
SUBMARINE.

I4J) KERITB TAAJPK.
Xy W. R. BRIXEY, Mfr. J. E. HAM, Agt.

203 Broadway, New York.

WALLACE ELECTRIC CO., Western Agents.

CALIFORNIA ELEC. WORKS, M. DUPEROW, NEW ORLEANS ELEC. CO.,

SAN FRANCISCO, CAL. WASHINGTON, D. C. NEW ORLEANS, LA.

THEATER lron Clad Rheostat Co-'

I! £H I t II
WESTFIELD, N. J.. U. S. A.

DIMMERS.
RHEOSTATS

FOR ALL PURPOSES.

CARPENTER
ENAMEL RHEOSTATS.

Automatic Motor Starters.
All eizes. List price of 1 H. P. Bize, $13.00.

Reliable. Fully guaranteed. Highly finished. Cheap.

Ward Leonard Electric Co., Hoboken, N.J.

Queen & Co.,
1012 Chestnut St., PHILADELPHIA.

Acme Testing Sets, Queen-Wirt
Switchboard Instruments, X-Ray

Focus Tubes, Induction Coils.

PLATINUM
For all Purposes.

Scrap and Native platinum Purchased.
BAKER A CO., 408-4x4 New Jersey

Railroad Ave., Newark, X. J.

A. L. BOCART,

">!-, It

S0£E
MANUFACTURER

l

Frictional
I
Machines,
Porcelain
Burners,
Etc.,

For Multiple Electric Gas Lighting for Theaters,
Churches, etc. Dynamo-Electric Torches

and Supplies of every description.

23 Union Square, New York City.
Send for latest catalogue, enclosing card.

W»A^%m^V\wlSV OFFICE AND FACTORY, SANDUSKY,

AGENTS •

Mayer & Englund, 10 S. ioth St., Phila., Pa.
Smith & Wallace, Hamilton St. , Boston, Mass.
Arthur S. Partridge. Bank of Commerce

Bldg.» St. Louis, Mo.
Joshua Hendy Machine Works, 42 Fremont

St., San Francisco.
Central Electric Co., 173 Adams St. , Chicago.
Harry M. Shaw, 120 Liberty St., New York.

N. 1. R
NATIONAL- INDIA
RUBBER CO.'S

Wires # Cables,
Factory and Offices:

BRISTOL, - R. I.

""UTew "Sorts Offlce7487 Broadway,~H. T.. Burdick, Mgr.
San Francisco 577-579 Market St.

Clucaero, Metropolitan Electric Co., 1S6-1SS Fifth Ava.

Frederick S. Mixott. Gen'l Mgr.
BRANCHES:

TRIMMER'S
TOWER WAGON.

NOVEL FEATURES.
"With it a Trimmer can trim aoout 250 lamps as

pared with so lamps trimmed by "trudging with [;

and kit." Write lor detailed description.

STUDERAKFR RRflS. MFG. fifl.

.
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EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

Eddy Motors—Slow, Medium or High Speed.

We build all necessary apparatus for the transmission of Electrical
Power through factory or other buildings.

The Eddy Electric Mfg. Co.,
WINDSOR, CONN.

NEW YORK. H. B. Coho & Co., Mail and Express Building.
PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St.

BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIRA, -S. N. Blake.
ST. LOUIS, Western Electrical Supply Co.
KANSAS CITY, W. T. Osborn.
CINCINNATI, O., Nevada BIdg., John A. Stewart.
CHICAGO, 305 Dearborn St., Wallace & Hine, Managers.

SAN FRANCISCO, CAL.. Cal. Elec. Wks. r 409 Market St.

Alcatraz Electrical Compound,
manufactured by

THE CALIFORNIA ASPHALT CO.,"^^
ABSOLUTELY UNEQUALED FOR

ELECTRICAL AND WIRE INSULATION, Insulating Connections, Dynamos and Motor Bases, Battery and Accumulator
Shelving, Circuit and Switch-Boards.

WATER-PROOFING Cut-Out Boxes, coating wires when subjected to acid or alkaline fumes, and when laid under
cement, etc.

PAINTING Poles, Brackets, Cross-Arms, Benches, Floors, etc.
COATING CABLES, Lead-Covered Pipes, and all underground work.

ALCATRAZ ELECTRICAL COMPOUND is manufactured of the celebrated brand of Alcatraz A3phalt, and possesses many well-known points of superiority.
It has been tried under severe and exacting conditions, and has given perfect satisfaction. It will not Scale, Crack or Burn. Presents a Smooth Surface.
Adheres Tenaciously. Not affected by Thermal or Climatic Conditions. Resists the action of the Elements, Acids, Alkalies, Sewer Gases, and possesses
great strength and elasticity. Being the producers of the raw product, we are enabled to save the middleman's profit, and offer consumers a superior article at a
very low price.

SAMPLE UPON APPLICATION. C.P.WILLIAMS, Sole Agent
U. S. A. 3941 Cortlandt St., New York City.

"H.W.J." Toggle Clamp
Feed Wire Insulator.

The weight, of the wire in the hinged jaws

automatically causes the wire to be clamped with

a powerful toggle action. Wire may be instantly

detached from insulator by lifting it out.

NO BINDING WIRES, NO SCREW CAP,

NO DELAYS.

Economical, durable. No abrasion of insulation.

Trolley Line Insulators, Giant Strains. Philadelphia Section Insulators, Etc.

Tnlcabeston Parts for Controllers, Motors, Etc.

H. W. JOHNS MFC. CO.,
240 Randolph Street, Chicago.

New York. Boston. Philadelphia. London.

Best, Smallest and Cheapest.

THE UPTON
MIDGET ENCLOSED ARC LAMP.

BURNS 150 HOURS. 20 INCHES LONG.

We make these Lamps for Low Tension, Hhrh Tension, and Street
Railway Circuits. Least possible mechanism. Cheapest

to buy and maintain.

WE ALSO MANUFACTURE OPEN ARC LAMPS FOR ALL CIRCUITS.

Branch Offices:
J. H. BUNNELL & CO., New York.
ELECTRIC APPLIANCE CO., Chicago.
ETHEEINGTON & CO., Philadelphia.
DUNHAM, CAKRIGAN & HAYBEN CO., San Francisco.

Standard Thermometer & Electric Co.,

KEYSTONE ELECTRICAL
INSTRUMENT COMPANY.

Q **••*•******••*•********•**••<»•»*•«***••*•***••«*•••*****£

Galvanometer Ground Detector.

Switchboard Voltmeters, Ammeters, Ground Detectors and

Differential Voltmeters.

We meet all the requirements of modern Central Stations or Isolated Plants, whether
using direct or alternating current circuits.

Our Instruments are constant and durable, sensitive and accurate, pleasing in

appearance and always correct.
We can interest you in prices and other details if you will write to

Ninth St. arse! Montgomery Ave., Philadelphia!
iNew York, 15 Cortlandt Street.

Chicago, 1440 Monadnock Building.



April 24, 1S97 WESTERN ELECTRICIAN

The "Pioneer"

Secures

You Safety.
You avoid the rocks of litiga-

tion by placing your orders with

the owners of the broad basic

patents of Enclosed Arc Lighting;

also you get safety from falling

sparks by our method. The

"Pioneer" gives the best light,

soft, steady, sim-

ple and saving. /<£«•

The ELECTRIC ARC LIGHT CO.

LOUIS B. MARKS, M.M.E.

CHIEF ELECTRICIAN.

687 & 689 Broadway,

NEW YORK. 15Q HOtTBS.

GORDON PRIMARY CELL.
For Open and Closed Circuit Work.

The Perfect. Modern. Longest Lived and Most Economical

Cell Ever Put on the Market.

In use by the leading cities, railroads, telephone and gas engine
companies.

WE CLAIM:—Constant discharge of current without polari-

zation: no local action; no noxious gases or fumes: no acids; least

labor for operation; cleanest; not freezing at 28° below zero; eco-
nomic value 50 per cent, greater than gravity cell, and 30 per cent,

greater than best other cell in market. For No. 1 cell, 250 ampere
hours; for No. 2 cell, 100 ampere hours; on open circuit, .9 to l

volt; on closed circuit. .65 to i^ volt. Sena for circular and price list.

THE GORDON -BURNHAM BATTERY GO,,

82 to 86 West Broadway, New York City.

General Western Agent. S. F. B. MORSE. Marquette Bldg.. Chicago. III.

Storage Batteries.
LIGHT. 1)1 It A Itl.K. XOX-HFRIXWXG.

HIGH DISCHARGE WITHOUT INJURY.

The Ohio Storage Battery Co., 59
teffiSI b.

CATALOGUE.

^"fecnir^nARTRICKs/$RTER CO. electrical

"Dealers [125 So. 2nd St.U PHILADa.UPA.'goodI .'

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Ahlm-Edwards Elec. Co .

American Battery Co xvi

American Elec. Fuse Co ..

American El. Heat. Corp. .
—

—

American EL Meter Co— vii

Amer. EL Telephone Co. xviii

American Elec. Works — xv
American Engine Co xxiv

Amer. Impulse Wheel Co. xv

Armorite Int. Con. Co.. .. iv

Arnold El. Pr. Station Co.

Auto. Cir. Breaker Co— xiii

Bain, Foree xix

Baker & Co i

Ball Engine Co xxi

BarnettCo., G. &H xxvi

Bates, D. L. &Bro x

Belkr.ap Motor Co xii

Besly & Co. , Chas. H xxvi

Bogart, A. L i

Brady, T. H xiv

Brill Co., J. G xxi

Brixey, W. R i

Brush Electric Co xxvi

Bryan & Humphrey xix

Bryant Electric Co i

v

Buckeye Electric Co vii.

Bullock Elec. Mfg. Co xxiv

Butler Hard Rubber Co ... .

California Asphalt Co it

CampCo.,H.B xix

Card Electric Co vii

Carlisle & Finch i

Central Electric Co v

Chicago Armature Co vii

C. B. &Q. R. R xvi

Chicago Edison Co iv

Chicago El. & Stereo. Co.. xvi

Chicago Fuse Wire A Mfg.
Co

Chic. Genl. Fixture Co... vi

C.,M. A St. P. R- R
Clonbrock Steam B. Co.. xxi

Colburn ElectricMfg. Co..

Commercial El. Sup. Co.. xi

Conn. Pipe Mfg. Co iv

Cutter El. & Mfg. Co xiv

Dalle tt & Co., Thos. H....

Davis & Son, LB... xx

Davis, L-W xxvi

Dayton GlobelronWks. Co. xx
Delaware Hard Fibre Co. xxvi

Detroit Elec. Heat'g Co . .

DiehlMfg-Co vii

Directory, Principal Elec.

and Mech. Engineers. . . xix

Dixon Crucible Co.. Jos., xiv

Eastern Elec. Cable Co ... . xv

Eddy Elec Mfg. Co ii

Edison Mfg. Co xxiii

Electrical Exchange, The. xvi

Electric Appliance Co xiv

Electric Arc Light Co Ill

Electric Storage Batt. Co.

Electrician Pub. Co
..- xxii, xxiv, xxv

Empire China Works xviii

Farr Tel. Cons. & Sup. Co. xix

For Sale Advertisements., xvi

Fort Wayne El. Corp xix

Fuel Economizer Co

Gar! ock Packing Co
Garvin Machine Co., The . vi

General Electric Co xii

Genor & Colburn xxvi

Gilmore El. & Mfg. Co ... . x
Gordon-Burnham Bat. Co. iii

Guild &, Lord

Hart,C-S xvi

Hart AHegemanMfg. Co. xxiii

Hemingray Glass Co xv
Hill, W. S. Electric Co.... xvi

Hodge, Walsh & Loring... xvi

Holmes Fibre-Graph. Co.

Holmes, Pyott & Co xvi

Huebel & Manger vii

Hunter Fan & Motor Co.. x

Imperial Porcelain Works iv

Interior Conduit &Ins. Co. i, ix

Internat'l Cor. Schools., xviii

International Elec. Co xvi

Iron-Clad Rheostat Co . . . i

Jewell Belting Co xv
Johns Mfg. Co., H. W "

Ii

Kartavert Mfg. Co xxvi

Keystone Electric Co xiii

Keystone Elec. Inst. Co.. 11

Krotz, Allen & Kelly xxiii

Kusel. D.A.Tel.Mg.Co xix

Leclanche Battery Co xvii

Leffel & Co., James xx
Leonard, Ward, Elec. Co.. i

Lever C. H. Mfg. Co xvi

Lindsley Bros xvi

Locke, Fred. M xiv

Lombard Water Wh. G. Co.

Main Belting Co xxi

Manhattan Gen 'ICons. Co. xiv

Mansfield Tern. Cop. Co.. xxvi

Mayo, V. J xvi

McLaurtn & McLaren .... xiv

McLennan & Co
.
, K xiv

McRae, A. L xix

Metropolitan Elec. Co—
Mica Insulator Co xiv

Midland Electric Co xviii

Minpls. El. & Cons. Co. . xviii

Mitchell Temp. Copper Co. v

Moore, Alfred F ~. i

Munsell&Co., Eugene...

Nat. Conduit & Cable Co.. xiii

National India RubberCo. i

National Ore & Red. Co.. xxi

National Tube Works Co.xxri

New York Ins. Wire Co . . xxiii

Northern Elec. Mfg. Co.... xiii

Ohio Electric Works vii

Ohio Storage Battery Co.. Iii

Okonite Co., The 1

Orne Elec. Const. Co xix

Otto Gas Engine WTcs....

Pacific Electric Co xvii

Partrick & Carter Co iii

Partridge Carbon Co i

Patitz, A. M xix
Peerless Rubber Mfg.Co. . . xiv

Pelton Water Wheel Co . . xx
Perkins El. Switch Mfg.Co. xvii

Perrizo & Sons xvi

Peru Elec. Mfg. Co xv
Philadelphia Eng.Works, xxi
Phillips Ins'd. Wire Co . . xv
Phosnix Glass Co - x
Phosphor-BronzeS.Co.Ld. xx
Pittsburg & L. S. Iron Co. xvi
Pratt, Chas. A xix
Puritan Electric Co

Queen & Co i

Reisinger, Hugo
Reynolds, S. K xiv

Robertson & Sons, Jas. L.. xix
Rockwood Mfg. Co., The . xv

Samson Cordage Wks xiv

Sawyer-Man Electric Co . xxiii

Shultz Belting Co xxvi
Siemens & Halske E. Co -

Simplex Electrical Co., The. t

Sioux City Brass Works..

Smith Co., S. Morgan xx
Spring Park Laboratory xxiii

Standard Paint Co xiv

Standard Tel. & El. Co... xix

Standard Therm. & El. Co. ii

StandardUnderg.CableCo.
Stanley Electric Mfg. Co..
Stilwell-Bierce & Smith-
Vaile Co xvi, xvii

Storey Motor & Tool Co.
Stromberg-Carlson TeL
Mfe Co ...xviii

Studebaker Bros. Mfg. Co. i

Swarts Metal Refin'g Co.. xvi
Swett & Lewis xxiii

Taber & Mayer x \x
Tagatz, H. A xvi
Triumph Electric Co

Van Duzen Gas & Gasoline
Engine Co X x

Viaduct Mfg. Co xix
Vulcanized Fibre Co xxvi

Want Advertisements ... xvi
Ward & Co.. Montgomery, xvi
Warren Electric Mfg. Co.. xii

Washburn & Moen Mfg. Co. xv
Webster, Warren & Co....
Western Electric Co viii

Western Tel. Cons. Co.... xviii

WestinghouseEL&Mf.Co. . Iv

Weston Electrical Inst. Co. i

Weston Engine Co i

Whitman & Couch xviii

Whitney Elec. Lnst. Co.... xiv
Williams. C. P ii

Williamsp. Wdn. PipeCo.xxvi
Worcester Polytech. Inst . .

Classified Index of Advort^omonts See F»=*Ee \S I

.
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We have the Largest and Most Complete Electrical

In the West. ELECTRICAL REPAIRS AXD MACHINE WORK OF EVERY DESCRIP-
TION. In having- your repair work done by a company operating hundreds of dynamos
and motors you are sure of good work and get the benefit of our experience. NO SCRAP
WIRE USED. ^__„___

CHICAGO EDISON COMPANY,
76 MARKET

THE ORIGINAL PATENTEES AND MANUFACTURERS OF

Cement-Lined Ducts

Engineers and Contractors for Complete Subways.

Address all Correspondence : SEW HAVEX, CONK".

The Connecticut Pipe Manufacturing Company,

Office and Factory, West Haven, Conn.

THE

^\_

LEADS THEM ALL.

Business Established 1865.

Incorporated 1S92.

E. H. Phipps, President.
Geo. O. Richards, Secretary.
Charles Ward, Gen. Mgr.

The Bryant
Socket.

IT ALWAYS HAS THE

u aaah
Patented November 14. 1893.

When ordering see that you get
the DIGGAN.

Made in ooe wire No. 4, 5 and 6.

Two wire No. 2 and 3.

Three wire No. 1.

They are corrugated aud V-
shaped groove.
They grip lihe a vise.

I80 sagging wire when once
stretched.
They are made of the finest

glazed porcelain. Ten of theni

used to one of any other make.
No. 1, 3 and 4 holds wire 16 to 8.

No. 2 and 5 holdB wire 6 to 00.

No. 6 hold wire 000 and larger.*

Imperial Porcelain Works,
J. B. McKEAGUE. Western Manager,

324 Dearborn St., Chicago, 111.

FACTORY, TRENTON, N. J.

Porcelain Specialties of ail kinds

NAME ON THE KEY.
SPECIFY the BRYANT and SEE
THAT YOU GET THEM.

THE BRYANT ELECTRIC COMPANY,
Bridgeport, Conn. Chicago, III.

&RMGRIT
INTERIOR CONDUIT

iCUrVir/llPsJO-S PATENTS.)

Note how the Wood-Lining does not crack

ARMORITE INTERIOR CONDUIT CO.,
omci AND WORtl.

4784SI FMT STREET, KIT,

DETROIT, MICH.

ELECTRIC APPLIANCE CO., Chicago, General Western Agents.

Westinghouse Polyphase Apparatus Supreme,
Generators, Motors, Transformers, for Two-Phase, Three-Phase and C F. Scott
Two-Phase Three-Phase System of Alternating Current Power Transmission.

26,000 H. P. IN OIL-INSULATED TRANSFORMERS CONSTRUCTED.
Potentials from 5,000 to 50,000 Volts. All Apparatus Necessary for 100 Mile Transmission.

WESTINGHOUSE ELECTRIC AND MANUFACTURING CO.,
F=»l

New York, 120 Broadway. Chicago, N. Y. Life Bldg.
Boston, Exchange Bldg. Philadelphia, Girard Bldg.
Buffalo, N. Y., 8 Erie Co. Bank Bldg Pittsburg, Westinghouse Bldg.
Charlotte, N. C, 36-38 College St. St. Louis, American Central Bldg.

San Francisco, Mills Bldg. I Westinghouse Electric Co., Ltd.,

.
Syracuse, N. Y., Bastable Bldg. - 32 Victoria St., London, S. W., England,
Tacoma, Wash., 102 S. 10th St. / 32 Ave. de I'Opera, Paris, France.

For Canada address Ahearn & Soper, Ottawa, Ont.
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, OLD is frequently discovered by surface indications.J*But

that is no indication that the quality of a Fan Motor

can be similarly determined.«3tBuying a Fan Motor is

much like buying a bicycle, you can't tell by looking at

it what lies beneath the paint and enamel, or how much
service it will render you. Hence a choice of Fan Mo-
tor, aside from preference as to general design, must be

governed by the established reputation of the motor as

well as that of the house offering it for sale.»*The various motors that we offer

this season combine an elegance of design and a perfection of construction with a

prestige of years of service that gives to a purchaser absolute assurance of perma-

nent and satisfactory service.J*Send for our fan catalogue. J* ^ J* J* &

Central Electric Company,
173 and 175 Adams Street,

CHICAGO.

...PURITY,...

SOLIDITY, DURABILITY,
PURE

HARDENED
COPPER

ELECTRICAL
APPLIANCES.

SOLID,
EVEN TEMPERED,
UNIFORM CAUCE.

COMMUTATOR
SEGMENTS

AND
BEVEL BARS

OUR SPECIALTY.
SEND US A SAMPLE ORDER AND

WE KNOW YOU WILL BE
PLEASED.

OUR GOODS SELL ON
THEIR MERITS.

Mitchell Tempered Copper Co.,
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TheGarvin Machine Co.
MANUFACTURERS OF MACHINE TOOLS AND MACHINERY,

SPRING & VARICK STS., NEW YORK.

51 N. SEVENTH ST., PHILADELPHIA.

WESTERN AGENCY:
Fay & Egan Co.. 22 S. Canal St.. Chicago.

METAL
WORKING
MACHINERY.

Our facilities for equipping PLANTS
engaged in the manufacture of ELEC-
TRICAL, goods are unquestionably the
best of any concern in the country.
We have in stock over 500 machines.
Write us for No. 19 list of new and second-hand machinery,
value to you.

It will be of

NEW
BELL'S

JCST OUT. PRICE S2.50. *i:V l> FOB IT.
ELECTRICIAN PUBLISHING CO., 510 Marquette Building, CHICAGO.

CROSBY &
DITION,
ELECTRIC RAILWAY,

AN MOTORS
ALTERNATING and
DIRECT CURRENT.
SEND FOR CATALOGUES AND PRICES.

CHICAGO GENERAL

FIXTURE COMPANY,
169 ADAMS STREET, CHICAGO.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Accumulators.
American Battery Co-
Electric Storage Battery Co.
Ohio Storage Battery Co.

Annunciators.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Electric Appliance Co.
Partrick A Carter Co.

Arc Lamps.
Bullock Elec. Mfg. Co.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Diehl Mfg Co.
Electric Arc Light Co.
Ft. Wayne Elec. Corporation.
Keystone Electric Co.
Manhattan Gen'l Cons. Co.
Perkins Elec. Switch Mig. Co.
Puritan Electric Co.
Standard Therm. A Elec. Co.

Westinghouse El. A Mfg. Co.

Arc Light Cord.
Samson Cordage Wks

Assayers.
Nat'I. Ore A Reduction Co.

Batteries and Jars.
Butler Hard Rubber Co.

Central Electric Co.
Chicago Edison Co.
Chicago Geu'l Fixture Co.
Commercial El. Supply Co.

Edison Mig. Co.
Electric Appliance Co.

Genor A Colburn.
Gordon-Burnham Battery Co
Leclanche Battery Co., The.
Metropolitan Electric Co.
Midland Electric Co.
Ohio Electric Works.
Peru Elec. Mfg. Co.

Bells.
Central Electric Co.
Commercial El Supply Co.

Electric Appliance Co.
Huebel A Manger.
Ohio Electric Works.
Partrick A Carter Co.

Belting
Jewell Belting Co.
Main Belting Co.
Shultz Belting Co.

Boilers.
"

Clonbrock Steam Boiler Co.

Weston Engine Co.

Books, Electrical.
Electrician Publishing Co.

Brushes.
Central Electric Co.
Commercial El. Supply Co.
Holmes Fibre-Graphite Co.
Partridge Carbon Co.

Burglar Alarms.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Huebel & Manger.
Partrick & Carter Co.

Cables (See Insulated Wires.)
Cables, Electric (See Insu-
lated Wires), Copper,
Sheet and Bar.
American Elec. Works.
Brixey. W. R.
Central Electric Co.
Commercial El. Supply Co.
Eastern Electric Cable Co.
Metropolitan Electric Co.
Moore. Alfred F.
National Cond A Cable Co.
New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C Co.
Washburn & Moen Mfg. Co.

Oarbons.Pointsdfc Plates.
Central Electric Co.
Chicago Edison Co.
Chicago General Fixture Co.
Commercial El. Supply Co.
Electric Appliance Co.
Partridge Carbon Co.
Relsinger, Hugo.

Cars.
Brill Co.. J. G.

Compound.
Central Electric Co.
California Asphalt Co.
Commercial El. Supply Co.
Electric-Appliance Co.
Johns Mfg. Co., H. W.
McLennan & Co. , K.
Okonite Co.
Standard Paint Co.

Conduits.
Armorite Interior Cond Co.
Camp Co , H. B.
Central Electric Co.
Commercial El. Supply Co.
Conn. Pipe Mfg Co.
Electric Appliance Co.
Interior Conduit A Ins. Co.
National Cond. A Cable Co.
Williamsport Wdn. Pipe Co.

Construction A Repairs.
Bullock Elec. Mfg. Co.
Chicago Armature Co.
Chicago Edison Co.
Davis, L. W.
Electrical Exchange, The.
Ft. Wayne Elec. Corporation.
Hodge, Walsh A Loring,
Keystone Electric Co.
Warren Electric Mfg. Co.

Contractors and Electric
Light Plants.
Ahlm-Edwards El. Co.
Arnold El. Pr. Station Co.
Bain, Foree.
Brush Electric Co.
Bryan & Humphrey
Bullock Elec. Mfg. Co.
Card Electric Co.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hodge, Walsh A Loring.
Keystone Electric Co.
Northern Electl. Mfg. Co.
Patftz, A. M.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Wajren Electric Mfg. Co.
Westinghouse Elec & Mfg Co.

Copper.
Besly & Co., Chas. H.
Mansfield Temp. Copper Co.

Copper Wires.
American Electrical Works.
Besly & Co., ChasH.
Brixey, W. R.
Central Electric Co
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
General Electric Co.
Metropolitan Electric Co.
Mitchell Temp. Copper Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn A Moen Mfg. Co.

Cordage.
Samson Cordage Wks.

Correspondence Schools-
Int. Correspond. Schools.

Crookes' Tubes.
Central Electric Co.
Commercial El. Supply Co.
Edison Mfg. Co.
Perkins Elec. Switch Mfg.Co.
Spring Park Laboratory.
Swett A Lewis.

Cross-Arms, Pins and
Brackets.
Brady, T. H.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.

Cut-Outs and Switches.
Automatic Cir. Breaker Co-
Bryant Electric Co.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Eddy Elec. Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Corporation.
General Elec. Co.
Gllmore El. & Mfg. Co.
Hart & Hegeman Mfg. Co.
Hill. W. S. Elec. Co.
Imperial Porcelain Works.
Peru Elec. Mfg. Co.
Perkins Elec.Switch Mfg. Co.
Reynolds, S. K.
Westinghouse El. & Mfg. Co.

Dynamos.
Ahlm-Edwards El. Co.
American Engine Co.

Brush Electric Co.
Bullock Elec Mfg. Co
Card Electric Co.
Central Electric Co.
Chicago Armature Co.
Colburn El. Mfg. Co.
Commercial El. Supply Co.
Diebl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Keystone Electric Co.
Northern Electl. Mfg. Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Warren Electric Mfg. Co.
Westinghouse El. & Mfg. Co.

Economizers, Fuel;
Fuel Economizer Co.

Electric Heaters.
American El. Heating Corp.
Detroit Elec. Heating Co.
Johns, H. W.,Mfg. Co.

Electric Meters.
American El. Meter Co.

Electric Railways.
Brush Electric Co.
General Electric Co.
Krotz. Allen & Kelly.
Siemens & Halske Elec. Co.
Westinghouse El. & MTg. Co.

Electrical and Mechani-
cal Engineers.
Bain, Foree.
Bryan & Humphrey.
McRae, A. L.
Patitz, A. M.
Pratt. Chas. A.

Electrical Instruments.
Automatic Cir. Breaker Co.
Central Electric Co.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Electric Appliance Co.
Keystone El. Instrument Co.
Queen A Co.
Weston Electrical Inst- Co.
Whitney Elec. Inst. Co.

Electrical Specialties.
Automatic Cir. Breaker Co
Carlisle A Finch.
Central Electric Co.
Commercial El. Supply Co.
Metropolitan Electric Co.
Peru Elec. Mfg. Co.

Electrical Woodwork.
Lever, C. H. Mfg. Co.

Electro-Plating Mach'y-
Besly & Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.

Engines, Gas.
Otto Gas Engine Wks.
Van Duzen Gas & Gso.En.Co.

Engines, Steam.
American Engine Co.
Ball Engine Co.
Philadelphia Eng. Works.
Weston Engine Co.

Fan Outfits.
Bates A Bro., D. L.
Central Electric Co.
Commercial El. Supply Co.
Diehl Mfg. Co.
Hunter Fan & Motor Co.
Interior Conduit & Ins. Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.

Feed Water Heaters.
Davis & Son, I. B.

Fibre.
Butler Hard Rubber Co.
Delaware Hard Fibre Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co,

Flies.
Barnett Co.. G. A H.

Fixtures. El. A Comb'n.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.

Fuse Wire.
Central Electric Co.
Chicago Fuse Wire A Mfg.Co.
Commercial El. Supply Co.
Electric Appliance Co.

Gaskets.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Gas Lighting, Electric.
Bogart, A. L.

Gears.
Besly A Co.. Chas. H.

General Elec. Supplies.
Besly & Co., Chas. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Electric Appliance Co.
Genor & Colburn.
Hill, W. S. Elec. Co.
Hodge, Walsh A Loring.
International Elec. Co.
Metropolitan Electric Co
Ohio Electric Works.
Pacific Electric Co.
Partrick & Carter Co.
Peru Elec. Mfg. Co.
Sioux City Brass Works.
Western Electric Co.

Globes and Electrical
Glassware.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Hemingray Glass Co
Phoenix Glass Co.

Govxiors. Water Wheel.
LombardWaterWheel Gv.Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co-

Hard Rubber Goods.
Butler Hard Rubber Co.

Induction Coils.
International Elec. Co.
Queen A Co.

Insulators and Insulat-
ing Materials.
Brixey, W. R-
Bryant Electric Co.
California Asphalt Co.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
Empire China Works.
Gllmore El. A Mfg. Co.
Hemingray Glass Co.
Hodge, Walsh & Loring.
Interior Conduit A Ins. Co.
Johns Mfg. Co.,H. W.
Locke. Fred. M.
Mica Insulator Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated Wires and
Cables—Magnet Wires.
American Electrical Works.
Brixey. W. R.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Eastern Electric Cable Co.
Electric Appliance Co.
General Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.

Lamps. Alternating.
Puritan Electrlo Co.

Lamps, Incandescent.
Buckeye Electric Co.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
General Electric Co..
Metropolitan Electric Co.
Ohio Electric Works.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Westinghouse El. A Mfg. Co.

Lamp Trim*rrs Wagons.
studebaker Bros. Mfg. Co.

Lightning Arresters.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Westinghouse El. A Mfg. Co.

Magnet Wire.
(See Insulated Wires.)

Mechanical Machinery.
Besly A Co., Chas. H.
Garvin Machine Co., The.
Robertson A Sons. J. L.
Stilwell-Bierce Smith- Vaile.

Mica,
Central Eleotric Co.
Commercial El. Supply Co.
McLaurin A McLaren.
Munsell & Co., Eugene.

Mining Apparatus, Elec.
General Electric Co.
Westinghouse El. A Mfg. Co.

Motors.
Ahlm-Edwards Elec. Co.
American Engine Co.
Belknap Motor Co.
Brush Electric Co.
Bullock Elec. Mfg. Co.
Card Electric Co.
Central Electric Co.
Chicago Armature Co.
Colburn El. Mfg. Co.
Commercial El. Supply Co.
Dallett A Co., Thos. H.
Diehl Mig. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Interior Conduit & Ins. Co.
Keystone Electric Co.
Metropolitan Electric Co.
Northern Electl. Mfg. Co.
Ohio Electric Works.
Sioux City Brass Works.
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Triumph Electric Co.
Warren Electric Mfg. Co.
Westinghouse El. A Mfg. Co

Packing.
Besly A Co. Chas. H.
Garlock Packing Co.
Johns, H. W. Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
California Asphalt Co.
Central Electric Co.
Commercial El. Supply Co.
Johns, H. W. Mfg. Co.
Standard Paint Co.

Phosphor Bronze.
B«sly & Co., Chas. H.
Phosphor Bronze Sm. Co. Ltd.

Platinum.
Baker A Co.

Poles.
Hart, C. S.
Lindsley Bros.
Perrizo A Sons-
Pittsburg A L. S. Iron Co.
Tagatz, H. A.

Porcelain.
Bryant Electric Co.
Central Electric Co.
Commercial El. Supply Co.
Empire China Works.
Imperial Porcelain Works.
Peru Elec. Mfg. Co.

Pulleys.
Rockwood Mfg. Co., The.

Pnsh Buttons.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Partrick & Carter Co.

Reels, Wire.
Minneapolis El. & Cons. Co.

Refiners.
Swarts Metal Refining Co.

Regulators.
Belknap Motor Co.

Re-Winding.
Chicago Armature Co.
Chicago Edison Co.
Electrical Exchange, The.
Hodge, Walsh & Loring.

Rheostats.
Am. Heating Corporation.
General Electric Co.
Iron Clad Rheostat Co.
Leonard, Ward, Elec. Co.
Westinghouse El. A Mfg. Co.

For Alphabetical Index of Advertisements See Pag<

Search Lights.
Carlisle A Finch.

Second-Hand Machin'y.
Electrical Exchange. The.

Speaking Tabes.
Electric Appliance Co.
Partrick A Carter Co.

Speed Indicators.
Besly A Co., Chas. H.
Keystone El. Instrument Co.
Queen & Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Steam Gauges.
Robertson & Sons, J. L.

Steam Heating.
Webster A Co., Warren.

Steel Pipe.
National Tube Works Co.

Storage Batteries.
American Battery Co.
Electric Storage Battery Co.
Ohio Storage Battery Co.

Tapes. Insulating. •

American Electrical Works.
Brixey, W. R.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Insulated Wire Co
Okonite Co., The.
Simplex Electrical Co.
Standard Paint Co.
Washburn A Moen Mfg. Co.

Telephones, Telephone
Material and Switch-
boards.
American El. Telephone Co.
Central Electric Co.
Commercial El. Supply Co.
Parr Tel. A Cons. Sup. Co.
Kusel, D. A. Tel. Mfg. Co.
Metropolitan Electric Co.
Orne Elec. Cons. Co.
Standard Tel. A El. Co.
Stromberg-Carlson Ti.M.Co.
Taber A Mayer.
Viaduct Mfg. Co.
Western Tel. Cons. Co.
Whitman A Couch.

Transformers.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Ft. Wayne Elec. Corporation
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse El, A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
Brill Co , J. G.
General Electric Co.
Westinghouse El. A Mfg. Co.

Turbine Wheels.
Dayton Globe Iron Works Co.
Leffel & Co., Jas.
Pelton Water Wheel Co.
Smith Co., S. Morgan.
Stilwell-Bierce Smith-Vaile.

Water Wheels.
Am. Impulse Wheel Co.
Dayton Globe Iron Works Co.
Leffel A Co., Jas.
Pelton Water Wheel Co.
Smith Co.. S. Morgan.
Stilwell-Bierce Smith-Vaile

Wire, Bare.
Besly & Co., Chas. H.
Brixey, W. R.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Okonite Co., The.
Phillips Insulated Wire Co
Standard Underground C Co
Washburn & Moen Mfg. Co.

Wire Joints.
American Elec. Fuse Co.

X Ray Outfits.
Central Electric Co.
Commercial El. Supply Co.

g Edison Mfg. Co.
c Queen & Co.
Spring Park Laboratory,

c Swett & Lewis.

in.
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DIEHL ELECTRC FAN
WOUND FOR ALL CURRENTS, EXCEPT ALTERNATING.

New Designsfor this Season.

Ceiling
Column

Propeller

HIGHEST EFFICIENCY. GREATEST DURABILITY.
Our finest designs are ornamented with solid cast brass.

OUR '97 FAN CATALOGUES ARE NOW READY.
Any ofOnr Fans Furnished with Four Blades if so Ordered.

SHOW ROOMS:
NEW YORK, 561-563 Broadway. BOSTON, 128-132 Essex Street.

CHICAGO, 192-194 VAN BUREN STREET.

DIEHL MANUFACTURING CO
ELIZABETHPORT, N. J.

'I

BELT
DRIVEN

A DIRECT
H DRIVEN

"r*(3R|)feg t

MiN5FIELD,DHIDl].5./l.

THE AMERICAN ELECTRIC METER.

Designed

for all

Forms

of

Service.

Send tor cir-

cnlars and
price lists. 3.Wlre22-Llghf Meter. Case Open, Showing Mechanism.

The . . .

American

Electric

Meter

Co.,

Cor. 9th Street and
Montgomery Ave.,

PHILADELPHIA,

PA.

It gives a light that's white and bright,
And two cents is the cost per night.

WE UNDERSELL ALL!
Bicycle Electric Lights 84.00
Necktie EleHrif; Lights 1.50
Edison Kh.*.*tri<* Motors 1.00

^ 88Me<li<-Rl liRttiMies.... 3.95
' Electric Bells, -finest... .25

' Dry Batteries, best 25
- 8100Bicycles,bestmade39.00
- 81. 25 Bicycle Bells 50

Agents Wanted.
^ Our Bicycie Electric Light

is the best thing that ever
^_

v happened. Catalogue free.

v Ohio Electric Works,
13 S. Water St.,

Cleveland, Ohio.

BELLS
AXD

PUSH BUTTONS.
Exclusive Features.

Send for New Catalogue.

Huebel & Manger,
MANUFACTURERS,

Style F. 290 Graham St., Brooklyn, N. Y.

BUCKEYE
INCAND!

Monadnock Building, Chicago.

QUALITY
UNEQUALED

FACTORY
PRODUCTION
TRIPLED.

NT l_AIVIF>S.
THE BUCKEYE ELECTRIC CO., Cleveland, Ohio.

f ama

/A30 mp. REPAIRS GHICAQO ARMAT(//?£ Co.
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Standard Fans for 1897.

. _
4
-..-, ...j..

Desk Fan— 16 inc Ceiling Fan. Desk Fan— 12 inch.

Western
Fl^rfrir " Chicag0
CrlCCiriC -New York.

Company.

no Volts,

220 Volts,

550 Volts.

Three Speeds
^ Desk and Bracket

Fans.

Two Speeds for

Column and Ceiling

Fans.

Bracket Fan—16-inch. Column Fan. Bracket Fan—12-inch.
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SEASON—1897.

naDDDaaDDaaan
^paaaDaaaDDD

HQDDDaaODD
Qaoaaao
DDDDD

r FAN MOTORS 1
C2br~^~

DC
Daac
naaane...
DDDDDDt

ARE THE
T.|w.

3D
DDQD
naoaa

inanaaD
3D£

Illustrated

Catalogue

. . . UPON . . .

APPLICATION.

Interior Conduit & Insulation Co.,
CENERAL OFFICES AND WORKS:

527 W. 34th St, NEW YORK, N. Y.

^^^^^M^^^^^^^^^^M^iM^iii^^
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The Tuerk Alternating f Current Ceiling Fan.
1897 PATTERNS NOW READY.

Some New Features Embodied in Our '97 Product Make
It Better than Ever.

MADE FOR FROM 50 TO 120 VOLTS.

60, 125 AND 140 CYCLES.

:CIAL FEATURES:
H igh Eco 5-» omy .

Scj l-F-Q iling Ooa ri ngs.
Adjusts ble Blades.
Starting SwitcKi E»t Bottom.

Five different styles of finish—Bronze, Bower-

Barff, Ivory and Gold. Nickel, Polished Brass.

THE HANDSOMEST FAN ON THE MARKET.

Strong, Reliable, Noiseless, Durable, Ornamental f
and Inexpensive to Operate. T

SEND FOR 1897 CATALOGUE.

HUNTER FAN & MOTOR CO.,
FULTON, NEW YORK. $

E. B. LATHAM & CO., General Sell- |
ing Agents, 136 Liberty Street, New ¥

York, U. S. A. I

8«$xS*8*8><£<e«8«Sx^<S><^<£<^^^*'3HS><^<^<£<^

96 LEADS.
WHY?

BECAUSE:
1st—Has perfect contact

without marring softest

wire.

2nd—Line wire is held bj

clamp instead of screw

points.

3rd—It is easy to take

apart; no screw driver,

only a quarter turn.

4th—Can use long fuse.

5th—All that use them say

so.

Write lor Prices on Fuse Blocks, Etc.

THE

ELECTRIC

FAN

jsj Wound TOR

I Any Voltaqe
1 ;

u

i>[ -

|:

|j A Written Guarantee

With Each Fan
"

D.L. BATES &F3R0.
"^-"C-^ DAYTON 0.

GILM0RE ELEC. & MFG. CO., North Easton, Mass
^_ - -#|l %>

HERE J 44
is ;

THE GLADHAND"
OPAL, RUBY, FLESH TINT.

DAVIS
NDICATIN8 GLOBE

COVERING INCANDESCENT LAMP.
(PATENTED)

MANUFACTURED ONLY BY
RUBY, Clear Letters.

THE PHOENIX GLASS CO..

Manufacturers of Electric and Gas Globes, Shades, Etc.

42 Murray Street, New York,

Length of Davis Globe, I I Inches,

To Fit 3'+-inch Holder.

RUBY, Clear Letters.

USEFUL!
WRITE US FOR PRICES AND DISCOUNT.

ICaL!! F
RUBY, Clear Letters.
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"Ad." Studio

OF THE

COMMERCIAL
ELECTRICAL
SUPPLY
CO..

St. Louis.

£51 LOOK AT
9 THOSE "LINES" !

4
% P. S. Couldn't help it—could you?
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THE
WARREN

ALTERNATOR
A DYNAMO without Collector Rings, or Cor

mutator; without Brushes, without
Moving Wires, without liability

to "burn-out."

NOISELESS IN OPERATION.
A MONEY EARNER. THE EMBODIMENT OF SIMPLICITY AND

DURABILITY.

MASSIVE AND HEAVY, BUT
EXTREMELY COMPACT.

Made for continuous runs without atten-
tion and proportioned to run up to an enor-
mous overload without wasting energy in

heating any part.

MODERNDYNAMO
FOR CENTRAL STATION

WORK.

Warren

Electric Manufacturing

Company,
SANDUSKY, OHIO.

£-j E — '97 MODEL.

FAN MOTORS
FOR ALTERNATING CURRENT

-AND-

DIRECT CURRENT CIRCUITS.

GENERAL ELECTRIC COMPANY,
DIRECT
CURRENT
FAN MOTOR. ALTERNATING CURRENT FAN MOTOR.

SALES OFFICES 1ST ALL LARGE CITIES IN THE OJVITED STATES.

Steady Lights from

Unsteady Power.

The Chapman Voltage Regulator
Controls the voltage of varying speed dynamos.

Lamp renewals reduced.
Perfect regulation of voltage by an automatic device magnetically

controlled. 25 to 50 per cent, variation in speed of water wheel or
engine controlled within 3 per cent, of the normal, and it acts as
quick as a circuit breaker. Every central station should have them.
Generators can be worked nearer the limit of their capacity by their
use, thus increasing their effective working powrer.

Some who are using:
Vermont Electric Light Co.. Burlington, Vt.
Glen Mfg. Co.. Berlin, N. H.
Rumford Falls Sulphite Co., Eumford Falls, Me.
Northfield Electric Co., Northfield, Vt.
Hollingsworth & Whitney Co., Waterville, Me.
Bar Mills Electric Co.. Bar Mills, Me.
Forest Mills Co., Bridgton. Me.
Norway Electric Light Co., Norway, Me.

Crookston Water, Pr. &Lt. Co.. Crookston, Minn.
Pondicherry Mills, Bridgton, Me.
Kingston Electric Co., Philadelphia, Pa.
Burgess Sulphite Co., Berlin, N. H.
Cliff Paper Co., Niagara Falls, N. Y.
Westbrook Electric Light Co., Westbrook, Me.
Valleyfleld Electric Co., Valleyfield, Quebec.
Orr & Co., Paper Mills, Troy, N. Y.

Recent orders have just been received from Stanley Electric Mfg. Co., Pittsfleld, Mass.; Calumet
& Hecla Smelting Co., So. Lake Linden, Mich.; Edison Elec. Ill'g Co., Topeka, Kan.; Marietta Elec.
Co., Marietta, 0., and Westbrook Elec. Lt. & Pr. Co., Westbrook, Me.

CORRI •ONDENCI UICITED.
Patents owned and controlled exclusively by

Boston Office. 154 Congress St.

New York Office. Brewster Eng. Co.,
Tbatnes Bnlldloj, New York City.

Send for Circular A, or
mention Western Electrician.

§ BELKNAP MOTOR CO.,
Home Office and Manufactory: Portland, Me., U. S. A.
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Eugene F. Phillips, Prest. F. N. Phillips, Treas. "W. H. Sawyer, Secy.

AMERICAN ELECTRICAL WORKS,
PKOTTDEXCE. B. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

York Store, P. C. Ackerman, 10 Cortlaudt St.

'hicago Store, F. E. Donohoe, 241 Madison St.

Moittreal Branch, Eugene F. Phillips' Electrical "Works,

THE CLARK WIRE.
FOR

SWITCHBOARD,

RAILWAY

and MOTOR USE.

CLARK WIRE'

All sizes of

Stranded and Flex-

ible Wire and
Cables with

~ Clark's Insulation.

Inspector Boston Fire Underwriters' Union says:

"A thoroughly reliable and desirable wire In every respect."

The Clark wire has been before the public and in use for the past ten years,

and has met with universal favor. We guarantee our insulation wherever used.

Aerial, Underground or Submarine, and our net prices are as low, if not lower,
than any other first-class insulated wire. We shall be pleased to mail Catalogues,
with terms and discounts for quantities.

EASTERN ELECTRIC CABLE COMPANY,
HENRY A. CLARK, Treas. and Gen'l Manager.
HERBERT H. EUSTIS. Pres. and Electrician.

61-63 Hampshire Street,BOSTON, IVIA.!

THE NEW POWER WHEEL.

THE CAZIN

Annie** 'wjp OF rev TOBJC

WATER AND

STEAM WHEEL

Will furnish more power
per cubic foot of water

used under any head than

any other wheel made.
Can be operated as a ro-

tary steam wheel at low

water periods.

SEXD FOR CATALOGUE.

AMERICAN IMPULSE WHEEL CO., OF N, Y,

120 LIBERTY STREET.

[HERCllLESBATTmRIE

L4. Clede batteries

Peru electric Mro.Co.— Pf.hl1

, liSft. -

I porcelain insuiation of an Kinds./

ft Solicit IhemaKlnj of

SpecSl Designs op Porcelain.

EVERYTHING IN WIRE,
BARE AND INSULATED.

ALSO MANUFACTURERS OF THE "CHICAGO" RAIL BOND.

WASHBURN * MOEN MFC. CO.

Patented.

M DOUBLE GROOVE F0MI1EAT0R
HICH INSULATION.

The most perfect Glass Insulator made is the
Teat Insulator.

"The Teats on the lower rim of the petticoat
attract the water on the outer and inner surfaces
of the Insulator into drops. The Water drops
from these points onto the cross arm, thereby
preventing the moisture from creeping to
the pin."

HEMINGRAY GLASS CO., ^Tf "'

FACTORIES, MUNCIE, IND.

Jewell Belting Co.,

TANKERS OF

OAK BELTING LEATHER,
Manufacturers of ... .

High Grade Oak Belting,

HARTFORD, CONN.

MAdE " bY- The- Rockwood- Manufacturing- Co- N&l,
J.M.M.R-y.&PENNXS't.,

| ND,ANAPOLIS,lNDIANA,U. S- A.

WEATHERPROOF WIRE,
ACENCIES:

Western Electric Co,, New York

Electric Appliance Co., Chicago,

Pettingell Andrews Co,, Boston.

Electrical Engineering Co,, Minneapolis,

St. Louis Electrical Supply Co., St, Louis.

The Bradford Belting Co., Cincinnati.

WORCESTI rvi

BRANCH OFFICES AND WAREHOUSES: Now York, Chicago, San Francisco, Houston, Philadelphia.
Pittsburg, Scranton.

..Phillips Insulated Wire Co,
Office and Factory: PAWTUCKET. R. I.
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WANTED.
Position as superintendent of electric light and

power or large isolated plant, by thoroughly
competent man (married!, having had over 15

years' practical experience in electric and steam

Jlants. Unquestionable recommendations. Ad-
ress "A1." care Western Electsician, 510

Marquette Bldg., Chicago.

WANTED.
An electric light and gas superintendent now

in charge of a combined plant, will be open for

engagement May 1st. Keference from present

owner. Address, B. S. Reynolds, 1(515 Kentucky
street, Louisiana, Mo.

WANTED.
One second-hand 100 k. w. 500 volt power gen-

erator, and one 200 to 270 k. w. 500 volt power
generator, also one 1,000 volt 60 cycle alternator

of 100 k. w. capacity; tliirty 1,200 c. p. double car-

bon T.-H. arc lamps. Address "K." care V est-

ern Electrician, 510 Marquette Bldg.,

Chicago.

WANTED.
An electrical engineer who has been very

successful in bringing non-paying light and rail-

way plants on a paying basis will he open to en-

gagement May 1st. Would accept management
of plant either on fair salary, percentage of

profits under my management or other equit-

able arrangement. Address LIGHT & RAILWAY,
care "Western Electrician, 510 Marquette
Bldg., Chicago.

WANTED.
A position as electrician or superintendent by

a thoroughly competent man having ten years'

practical experience in lighting and power sys-

tems. Can repair or install ; will also Invest some
capital if satisfactory; references. Address
"Practical," care Western Electrician, 510

Marquette Bldg., Chicago.

WANTED.
.Position as traveling salesman for central

station supplies and apparatus. Fully competent;
salary according to work. Address "Expert."
care Western Electrician, 510 Marquette
Bldg., Chicago.

WANTED.
ARMATURES TO REWIND.
Winders direct from T.-H. and Westinghouse
shops. Work guaranteed. Ten years' experience.
Light plants installed complete. Send for prices.

HODGE, WALSH & LORINC,
531 Delaware, Kansas City, Mo,

FOR SALE.
A lot of new. type G, General Electric Co.

double reduction cast-iron gears at $3 each.

D0UBLEDAY ELECTRICAL CO.,

Pittsburg, Pa.

FOR SALE.
Six 5 light Westinghouse converters in good

condition, never used and very cheap in price.

D0UBLEDAY ELECTRICAL CO.,

Pittsburg, Pa.

FOR SALE.
Two 30 k. w. 1,000 volt compound wound Gen-

eral Electric alternators, latest type, with excit-
ers and instruments, good as new and very
cheap. One 60 k. w. standard alternator, l.ooo
or 2,000 volt, with exciter and instruments, in
fine condition. A bargain. V. J. 1IAVO.

100 N. Clinton St., Chicago, 111.

FOR SALE-CHEAP.
Pix 25 amp, no volt dynamos, compound wounp
Six five horse power motors, anv voltage.
Twelve amperemeters.
Twelve voltmeters. Write for prices.

HOLMES, PYOTT & CO.,
13 X. Jefferson St., Chicago.

Anchor or Toggle Bolt.

TENSILE STRENGTH, B70 LBS.

Electrical and Small Woodwork a Specialty.
Send for catalogue.

C.H. LEVER MFG. CO., CHICAGO.

ELECTROTYPES.
CHICAGO ELECTRO. & STEREO. CO.,

186 and 198 S. Clark St., Chicago.

ELECTRICAL

EXCHANGE,
166-174 S. CLINTON ST.,

CHICAGO.

Long-Distance Tel. 744 Express.

WRITE FOR PRICES.

NEW CATECHISM OF ELECTRICITY:
A PRACTICAL TREATISE.

TESTinONIAL.
, Chas. M. Weir. Chief Engi-

neer TJ. S. Projectile Works. Brooklyn, N. Y.:
"It is one of the most practical and concise
works on the subject I ever saw It is iust the
right thing in the right place, and I most cheer-
fully recommend it to all who desire a practical
knowledge of Electricity."

This is a hook of 550 pp.. full of up-to-date in-
formation. 300 illustrations. Handsomely bound
in red leather, pocketbook form, size 4v£x6V&,
with titles and edges in gold. Price, $2.00, post-
paid, loo page descriptive catalogue of electri-
cal books free on request.

ELECTRICIAN PUBLISHING COMPANY,
510 Marquette Building, Chicago.

Scrap Copper Wire Wanted.
If you have any Old Copper Wire of any description to

dispose of, it will pay you to communicate with us, as we are
<•;<, all times in the market for any quantity of Scrap Copper
Wire, at the highest market values. "We pay cash and send
prompt returns. We are also supplying the electrical trade with
our high grade Babbitt, Cotton Waste, Solder, Etc. Please com-
municate with us.

SWARTS METAL REFINING CO.,
I 18 and 120 W. Lake Street, CHICACO, ILL.

Sii! well's Patent *»"» Water Purifier.
Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

Tie Stilwen-Bierce & Sinl-Vaile Co.,"

DAYTON, OHIO.
Risdon Iron & Locomotive Works. San Francisco, Cal., Pacific Coast Agent.

WHITE CEDAR POLES
And STREET CAR TIES.

Wholesale Producers.

PERRIZO & SONS, DAGGETT, MICH.

Map of the United States.
A large handsome Map of the United

States, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S.Eustis, Gen'l Pass. Agent, C, B.

&Q. R. R., Chicago, 111.

INTERNATIONAL ELECTRIC CO,
76 Beekm.in Street.

Hew York.
Ruhmkorff

Induction Coils,

Telephone Colls, Experi-

mental Work, Small Ma-
chinery, Binding Posts.

CEDAR
Lindsley Bros.,

MENOMINEE, MICH.,

WHOLESALE PRODUCERS. POLES

CEDAR POSTS, POLES AND PILING
Bearer, Wisconsin.

FOR PRICES

ON
Write H. A. TAGATZ. M

WHOLESALE PRODUCER OF ALL KINDS OF CEDAR PRODUCTS.

Write for

Prices on LIVE CEDAR POLES <£ S. Hart,

0C0NT0, WIS.

Cedar Poles at First Hands.
"We can supply you with anything In the cedar line. "Write for delivered prices.

Pittsburgh & Lake Superior Iron Co., Whitney, Menominee Co., Mich.

SCifilttifiC '
f0 ' "" asking. ItlisVUIVIIIIIIW books pertaining to all the

n _ _ I sciences. A copy should be

dOOKS. aad i" r r,
'

: " lv reference bjvvnwi those desiring electric-al-

medical, engineering, scientific, miningand tech.

nical books, which we sell to everybody at
wholesale prices.

Montgomery Ward &. Co., Chicago.

Playing Cards.

You can obtain a pack of best quality

playing cards by sending fifteen cents in

postage to P. S. Eustis, Gen'l Pass. Agent,

C, B. & Q. R. R., Chicago/Ill.

AMERICAN" SB*
•RE THE BEST. SonJ for Descriptive Circular.

Absolutely Non-Infringing.
Protection Guaranteeo.

AMERICAN BATTERY CO.,
d isb9. 38 W. Quincr St., Chicago, III.

Agents Wanted.

A few good live agents

to take subscriptions for

the WESTERN ELEC-
TRICIAN and handle our
book publications. Liberal

commissions paid.

Address, stating expe-

rience and references,

Electrician Publishing Co.,

5 I O MARQUETTE BLDC,

CHICACO.

HILL
SWITCHES,

SWITCHBOARDS,

PANEf BOARDS.
Are the Highest Grade Electrical Goods of Their Class Ever

Offered theTrade. Don't Buy Poor Goods.
Write for Prices.

S. HILL ELECTRIC COMPANY,
NEW BEDFORD, MASS.

BOSTOX, 141 Franklin St.
«M YORK, aiachado & Roller.

CHICAGO, Central Electric Company.
SAX FRANCISCO, Abner Doble Co.
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Victor Turbine Water Wheel.
Cylinder or Register Gate— Close Regulation and High Efficiency

at Full and Partial Gate-
The attention of ELECTRIC COMPANIES is called to this CELEBRATED "WATERWHEEL as particularly adapted to their use, on account of its remarkably steady motion,

.high speed and great efficiency and larsce capacity for its diameter, being double
the power of most wheels of the same diameter. It is used by a number of the leading electric com-
panies with great satisfaction. In the economical use oi water it is without an equal, prodrcing the
highest per cent of useful effect guaranteed.

SEND FOR CATALOGUE AND PARTICULARS.
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 3S feet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect, pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts-
and where the situation admits of their use we recommend them.

THE STILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works, San Francisco, Cal„ Pacific Coast Agents.

HSiig

Here we give an illustration of our
new "Bed and Foot Warmer," which
for economy and efficiency cannot be
equaled. The heat generated by in-

candescent lamps. Send for circu-

lars.

A "Dental and Snrgical
Lamp." The latest thing
for professional men.

Send for circular.

A "Cigar Lighter" that lights
EVERT TIME. Made to operate from
incandescent current. Send for cir-

cular.

"We are manufacturers of the most sensible Shade Lamps in the world. We
manufacture over ten different styles and we want you

to send for our catalogue.

Pacific Electric Co.,
EliECTHICAI. SBPPL.IES AND

MECHAXICAIi DEVICES, LA CROSSE, WIS.

The Standard Open Circuit Batteries
of the World.

SEND FOR CIRCULAR AND PRICES.

THE LECLANCHE BATTERY CO.,
111 to 117 East 131st St., N. Y.

WESTERN ELECTRICIAN
Although lar

FOUND

Contains more news for the busy

reader than can be found in any

other journal devoted to electricity- Although large claims of superiority have been made

by our contemporaries, it has been Pftl Mil tnat tne Western Electrician is far

above the other papers in the matter (J (J |j || of news, as is evidenced by the follow-

ing testimonial: "Although I have taken every electrical journal, there is none I like so well as

the Western Electrician." This is the reason the Western Elec-

trician has so large a circulation, even if it was not found at the NORTH POLE.

Exact Size and Appearance of Switch.

PERKINS
New Solid Plate Flush Switch.

CUTS SHOW EXACT SIZE AND SHAPE OF

10 Amp. Double Pole, 10 Amp. Single Pole

Three-Way and Four-Way Switch.

Adjustable Plate on which Key Cannot Bind.

Larger Sizes also in Stock.

Pertins Elec. Switch Ml. Co.,

HARTFORD, CONN.
NEW YORK: 219 HaTemeyer Bldg. CHICAOO: 1538 Monndnock.

Switch wllh Plate Removed.
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American Electric

Telephone Co.

The Largest Manufacturers
-OF-

$Telephone
Switchboards

TS THE USTITED STATES.

All Goods Strictly High Grade.

325 exchanges, aggregating 60,000 telephones, in

use. Three years service. Write for our 1897

catalogue showing new types and prices.

American Elec. Telephone Co.,

73 S. Canal Street, CHICAGO

WEDISH MICROPHONES.
The

Most

Economical

Instrument

lor Exchange

Purposes

on the

Market.

Send

for

New

Reduced

Price

List.

Catalogue

Just out.

SOLD SEPARATELY, GUARANTEED INDEFINITELY.

Ericsson S-we-ciisiti Telephones,
Wall Sets, Desk Sets, Private Line Sets, Long-Distance Sets, Etc.

We are sole selling agents of the I*. M. Ericsson & Co.'s Swedish Coal Grain Micro-
phone for the United States.

ViTHlTMAN «Ss OOUOH,
196 Summer St., Sole Selling Agents for U. S. BOSTON, MASS.

ItcFELL ELECTRIC CO., 1549-1550 and 1726 riarquette Bldg., Chicago Agents.

THE STROMBERG-CARLSON

TELEPHONE MANUFACTURING CO.,
72 JACKSON BOULEVARD,

CHICAGO, ILL., U. S. A.

This Company owns letters patent granted to Alfred Stromberg
and Androv Carlson, under sundry dates, covering Telephone Ap-
paratus that infringes none and is second to none.

Full Equipment for Central Stations, also for House, Office, Factory, Police and
Fire Alarm Systems. Manufactured under our own patents from crude material.

An Efficient Device
FOR MEASURING

AND REELING WIRE

MINNEAPOLIS

ELECTRIC &
CONS. CO.,

13S. Fourth St..

Minneapolis,
Minn.

Send
for
circulars.

THETELEPHONE HAND-BOOK
BY

HERBERT LAWS WEBB.
Price 81.00.

The only complete and practical work
of its kind on the market.

PUBLISHED BT

THE ELECTRICIAN PUBLISHING CO.,
Suite 510 Marquette Building, Chicago.

rjpiWFl"1MP UFAGTOKr.

w£$£*"
THE BEST ANSWER TO A QUESTION

&&
On Wiring, can be found in the New Book,

WIRING TABLES,"
"How they are Made and How to Use Them."

BY THOS. C. CRIER.
Whenever you are asked a question on Wiring, refer the

questioner to this book, and he will And what he desires.

THE BOOK CONTAINS: The Law of Resistance, Electromotive Force and Current
Fully Explained. How to Calculate the Size of Wires. The Different Methods of "Wiring, with
Diagrams. How to Apply the simple Formula, in Calculating the size of "Wires Under all Condi-
tions. Diagrams for wiring 3 Point, 4 Point, Plead Light and Heat Peculating Switches.

a? TABLES OK WIBIMt; AK1> TAltABLE DATA.
Ohm's law is described in snch plain and simple language

that one cannot fail to clearly understand it.

Bound In Cloth, 80 Pages, Size 5x7J in, Sent, prepaid, on receipt of price, $1.00,

ELECTRICIAN PUBLISHING CO., "".EST CHICAGO.

WESTERN TELEPHONE

—^CONSTRUCTION CO.,
250 S. Clinton Street, CHICAGO,

. . LARGEST MANUFACTURERS OF . .

Telephones and Appliances,
EXCLUSIVELY, IN THE UNITED STATES.

DYNAM0=

ELECTRIC

MACHINE

DESIGN

TAUGHT

BY MAIL.

The Mechanical-Electrical Scholarship is a thorough course of iustructija
tor p-rsous who wish to obtain such technical education as will qualify them
to design electrical machinery and to become Electrical Engineers.

Studies are carried on at home. Specially prepared Instruction and Ques-
tion I apers lake tlu pla e of t ixt-books. Instructors direct the student and
assist mm in his studies. Mechanical Drawing is successfully taught hv a new
method.

For those who wish to study the operation and installation of electric
light; power and railway plants, the Electrical Power and Lighting Scholar-
ship is uesigned.

We also have courses in Steam Engineering: Civil Engineering in all its
branches ; Book- Keeping and Business Forms and the English Branches.

Mention the subject in which you are interested and send for our FreeCir-
cular which contains lull particulars. Address

THE INTERNATIONAL CORRESPONDENCE SCHOOLS.

Box 1002, SCRANTON. PA.

No More Liquid Batteries.
THE ROYAL COMBINES BEST FEATURES OF

LIQUID AND DRY BATTERIES.

ADVANTAGES:
No action until water is added, hence can be kept

in stock for years.
Especially adapted for export, as extremes of tem-

perature will not affect it.

For open circuit work only.
E. M. F. 1.50 on open circuit.
Amperage 3. on short circuits.

Size 5J" by 2V, weight li lbs.

- Guaranteed.

PRICi SO CENTS.
Samples sent to any part of U. S. A. on receipt of 75 cts.

Liberal arrangements made with trade.

MIDLAND ELECTRIC COMPANY,
5 Hanover Street, - - New York, U. S. A.
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* You've seen them.

Worked fine,
k
- Didn't they?

If you are interested in

GOOD TELEPHONES
Send for our catalogue.

ORNE ELECTRIC CONSTRUCTION CO.,

Owings Building, Chicago.

^«pTHIS(o HAS BEEN MAKING

[Telephones
J? 20 YEARS, NOT CHESP BUT
SERVICEABLE AND FULLY GUARANTEED.

. • CIRCULARS FURNISHED.

Viaduct Electric <s
BALTIMORE. MP., U.S.A.

....BINDERS....
FOR THE

Western Electrician
$1.00 EACH.

ELECTRICIAN PUB. CO.,
CHICHGO.

READ I

!

OUR FAMOUS

Hand-BookSeries.
NEW DYNAnO TENDERS' HAND-BOOK. By

Lieut. F. B. Badt. One hundred and forty illus-
trations. Au entirely new and up-to-date"work,
228 pages, flexible cloth binding, size of page 5?i
x3J4 Indies. Designed for dynamo tenders,
linemen, stationary and marine engineers. Just
the book for men who wisli to learn how to
operate and care for electric light installations.
The only book of the kind in the English language.
INCANDESCENT WIRING HAND-BOOK. By

Lieut. F. B. Badt. Profusely illustrated. Type
page 5' ix3 inches, flexible eluth binding, ocpag^s,
35 cuts and 5 tables, three of which are 12x18
inches. These tables give at once, and without
any calculation, the size of wire required in each
caseforaay percentage of loss. A timely book,
containing full Instructions for Incandescent
Wiring, and complete information concerning
Methods of Running Wires, Location of Safety
Devices and Switches, Splices, Insulation and
Testing for Faults. Wire Gauges, General Elec-
trical Data. Calculating Size of Wires. Wiring of
Fixtures, Elevators, Buildings, Isolated and Cen-
tral Station Plants. The only complete book of
the kind published.

BELL HANGERS' HAND-BOOK. By Lieut.
F. B. Badt. Third edition- eighth thousand.
106 pages, 97 illustrations. Just the book for
thoseengaged in selling, installing or handling
Electric Batteries, Electric Bells. Elevator, House
or Hotel Annunciators, Burglar or Fire Alarms,
Electric Gas Lighting Apparatus, Electric Heat
Regulating Apparatus, etc. The only book of its
kind. Simple as A B C.

ELECTRIC TRANSniSSlON HAND-BOOK. By
Lieut. F. B. Badt. First edition, three thousand
copies. 97 pages, '12 illustrations. 27 original
tallies. Gives more practical information on the
subject than any work published to date. The
book contains all necessary information for
Power Producers, Capitalists, Agents, Engineers
and Motor Inspectors. With this book anybody
may make estimates on the cost of Transmission
Plants. A practical and reliable work.
THE TELEPHONE HAND-BOOK. By

Herbert Laws Webb. 146 pages, 138 illus-
trations, cloth, hand-book size, price $1.00,
Extract from preface: "This little book has no
pretension to be considered a complete treatise
on telephony as it exists in America. ' The time
for such a work has not yet come. But it is felt
that there is a demand for a practical book on
telephone working aud management, and The
Telephone Hand Book is an attempt at meeting
that demand. With the exception of a few chap-
ters dealing with certain forms of transmitters
and receivers used in Europe, which are given
for the information of those who may wish to
engage in the manufacture of telephones,"the book
is based entirely on standard American practice;
and most of the material, apparatus and methods
described are peculiar to or have originated in
this country No pains have been spared to
make it the best book of its kind. It is right up
to date, intensely practical, and so plain and
clear in its language thatanyonecan understand
and learn from it everything regarding telephone
work and management. It conforms in size and
style to our other Hand-Books which have been
so favorably received by the entire electrical fra-
ternity.

Price, $1.00 Each, Postage Prepaid.

ELECTRICIAN PUBLISHING CO.,

510 Marquette Bldg., Chicago.
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8 GolD

MedalS
Havre, Brussels, Paris,

Edinburgh, Chicago, Etc.

Foreign and U.S. Patents.

MILDE
MILDE
MILDE
MILDE
MILDE
Standard Telephone and Electric Co.,

Sole Licensees. MADISON, WIS., U. S. A.

Sensitive as a Blake.

Powerful as a Solid Back.

No Adjustment Required.

Will Not Pack or Get Out of Order.

DEXTER, MO., November 18, 1896.

THE D. A. KUSEL TELEPHONE MFG. CO.,
NO. 1 105 PINE STREET, ST. LOUIS, MO.

Gentlemen:— Enclosed find St. Louis exchange .... to balance my account.
I have all of the twenty telephones now in, and five lines, each about ten miles
long, completed. The lines are all working perfectly, and I can hear a watch
tick at the end of any of the lines. You will please enter my order and ship as
soon as possible ten more of your No. i Telephones and another shelf of drops for

my switchboard; I believe it takes twenty-one drops to fill a shelf.

Yours truly, E. C. MOHRSTADT.
Above is one of many such letters we have on file from our customers. If you are not as well

satisfied with the goods you are purchasing, remember we are still at the old stand ready for
business.

THE D. A. KUSEL TELEPHONE MFG. CO., No. I ios Pine St., St. Louis, Mo.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Apparatus for

,rc, Direct Current and Alter
inglncandescent Lightinga

Po^^er Transmission.

na-t-
nd

ec
I WANT OIM

but can't spare the money." To such we say— let us know how much
you cau pay in cash—give us references, and we will take balance
in installments.

HAVF YOU EURBKAPACR1XG? It lasts 3 to 4 times" ** * c. iww longer than any other. We manufacture Feed
Water Heaters, Damper Regulators, Separators,
Oil Extractors. Exhaust Heads, Filters, Etc.TRIED

SEND FOR CATALOGUE.

Jas. L. Robertson & Sons,
76 WTCfi^

Successors to HINE & ROBERTSON CO.

DIRECTORY OF PRINCIPAL ELEC-

TRICAL AND MECHANICAL

ENGINEERS.

Charles A. Pratt,

Consulting Electrical Engineer.

Power transmission and subdivision for
factories. Electric coal mining plants.
designs for special machinery.
Plans, specifications, tests, supervision.

1483-84 Monadnock Bldg.. Chicago.

Foree Bain,
Electrical and

Consulting, Mechanical Engineer.
Designing,
Supervising, Plans. Specifications and
Constructing, General Engineering.
Testing. Expert In Patent Causes.

Suite 1657. 1058 and 1659
Monadnock Bldg.. CHICAGO.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,

Consultations, Reports, Estimates, Plana,
Specifications, Superintendence, Tests, Pur-
chasing, Designs of Central Stations a Spe-
cialty. Turner Building, St. Louis.

A. L. McRae,
Consulting Electrical Engineer.

I Estimates, Plans, Specifications, Ex-

i animations, Reports, Tests.

300 Oriel Bldg., ST. LOUIS, MO.

A. M. Patitz, m. a. s. m. e.,

Consulting Mechanical and
Electrical Engineer.

Consultations, Examinations, Reports, Plans,
Specifications, Estimates, Superintendence
and Purchasing. Heating and Ventilating
Plants, Power, Electric Light and Boiler
Plants. Room 1101 Pabst Bldg., Milwaukee, Wis.

Underground Conduit,

If your wires are going
underground, write

THE H. B, CAMP CO,,
AULTMAN, OHIO,

Manufacturers of the conduit used
by the largest telephone and tele-
graph companies. Will furnish any
information desired.

Telephone Men!
Read Webb's "Telephone Hand-
Book." Price, fli.oo. . . .

Electrician Publishing Company,
Suite SI <> llnr.niotre Rids.. Chicago.

E. S, TABER. V. A. MAYER.

TABER & MAYER,
MANUFACTURERS AND '

DEALERS IN

ELECTRICAL GOODS

TELEPHONE APPARATUS.
Telephone Instruments. Switchboards, Trans-

mitters, Receivers, Cords, Jacks, Plugs, Drops,
Switches, Experimental "Work.

185 FRANKLIN ST., BOSTON, MASS.
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ROGRESS THE ORDER OF THE AGE.
The New American Leads.

Recent improvements made Id the New American Turbine have increased the power as per their
diameter, and produced greater efficiency from whole to half water than any other turbine, as
evidenced by the following, copied from certified tests mnde at Holyoke, Mass., on the dates named,
and signed by A. F. Sickman, engineer in charge of experiments, and E- S. Waters, hydraulic

Test of a 45-inch Wheel-July 9, 1894. Test of a 42-inch Wheel—July 14, 1894.

JHead.
Rev.per
Min.

Cu. Ft.
perSec.

H. P.
Per
Cent.

Whole Gate

% "

Head. Rev. per
Min.

128.00

134.80
1?9.33
125.25

121.00

Cn. Ft.

perSec. H. P.
Per
Cent.

Whole Gate

as

% "

a

16.06
16.42
16.78
1T.03

16.88

119.17

122.00
117.33
111.83
118.67

141.58
127.18

112.60
9S.12
82.07

205.27
195.19
175.74
149.99

118.40

79.76

32.58
82.18
79.31
75.52

16.33

16.56
16.59
17.13
17.48

134.18
120.85
104.85
92.76
70.80

199.56

188.14
162.89
142.40

98.85

80.50

83.09
82 77
79.21

70.60

For information and catalogue write

THE DAYTON GLOBE IRON WORKS CO.,
NO. 80 LUDLOW STREET,

DATTOK, OHIO.

THE PELTON WATER WHEEL
Is known the world over as affording the most simple, reliable

and economical power for all purposes.

7,000 WHEELS NOW RUNNING"
Filling every condition of service in :

cient and satisfactory way.
most effi-

EICPTPIP DOWCD TQANCMICCinN I'elton Wheels are especially adapted to

CLCu I Hill rUVVtn I nANOlYllOOlUll. this purpose and are operating the major-
ity of-stations of this character in all parts of the world. Highest efficiency and best regulation
guaranteed. Catalogues furnished on application. Address

PELTON WATER WHEEL CO.,
143 Liberty Street, or 121-123 Main Street.

NEW YORK. N. Y.. U. S. A. SAN FRANCISCO. CAL.. U. S. A.

Gasoline Engines.
Dynamos.

The Best and
Cheapest Pow-
er for driving

Steady Light Guaranteed. Bend
for Catalogue, Etc.

THE VAN DUZEN GASOLINE ENGINE CO., CINCINNATI, OHIO.

the Mccormick
TURBINE.

On Vertical or Horizontal Shaft,
Especially Adapted for Electrical Work.

drives more power per diameter with a higher
percentage of useful effect than any other water-
wheel heretofore made. All sizes, right and left hand,
are huilt from patterns perfected under systematic tests in the
Holyoke Testing Flume.

Parties having power plants which are unsatisfactory, anc"

those contemplating the improvement of powers, will find it to

their interest to confer with us, as we are willing to
guarantee results where others have failed, no
matter what make of turbine has been in use.
STATE REQUIREMENTS AND SEND FOR
CATALOGl'E.

S.MORGAN SMITH CO., York, Pa.
Estimates furnished for complete power plants and

results guaranteed.

mi

'11(1

TheBERRYMAN
Feed Water Heater and Purifier.

Provided with U-shaped Tubes, it Never Leaks.

TELE HIGHEST GRADE ONLY.
Our catalogue contains the representative names of a large number of con-

tented buyers of BEBKVaiX HEATERS built by us in the last twenty
years. A copy awaits your order at any time.

I. B. DAVIS & SON, Makers, Hartford, Conn.,
Or addresses given below:

Jas. Berryman, 125 North 4th St., Philadelphia.
W. H. Gibson, 520 Medlnah Temple, Chicago.

Jos. Whitaker. 7 and 9 Pearl Street, Boston.
A. A. Carclwell. 39 Cortland t street. Room 127, New York.

SEND FOR LIST OF
Js* ARTICLES ON X-RAY
EXPERIMENTS PUBLISHED IN THE WESTERN ELECTRICIAN.

ELECTRICIAN PUBLISHING COMPANY, unflg&lfa. CHICAGO.

WATER WHEEL
ISO Styles and Sizes. Upright and Horizontal.

33 YEARS' BUSINESS
affords everv facility for adapting them to

MILLING, MINING, ELECTRIC,
and manufacturing purposes. Easy working balanced gate, and fine regu-
lation. We guarantee highest power, with smallest quantity of water, at
full and part gates. Successfully operating under heads of 2 to 300 feet.

Write us for fine pamphlet and state your wants.

theJAMES LEFFEL & CO.
SPRINGFIELD, OHIO. I . S. A.

reg.trade marks "[he Phosphor Bronze SmeltingCo.Limited.
2200 Washington AVE.PHILADELPHIA.

h "ELEPHANT BRAND PHOSPHOR-BRONZE'
Jv iNdOTS^ASTINGS.WIRE.ROPSvSHEETS.Etc.

^J^'* r V Z •„—^D E LTA' :MET-AL:—r-."

t t$sl-'/h
CASTINGS, STAMPINGS'and F0RGINGS
ORIGINAL and Sole Makers in the U.S,

IT'S ALL RIGHT.

Webb's Telephone Hand-Book,
expert as well as the novice.

A book for the
Price $1.00.

ELECTRICIAN PUBLISHING CO.,
5IO IV! ;a r-ci «_ e-fc-fce lu i lei • ng, Ch icago.

\IlpTBP-

624 pages, $3.00.

^RiTHrtyiC

A, sus*

150 pages, $1.00. 150 pages, $1.00.

' ECT'Rfe'lAM

158 pages, $1.00. 135 pages, $1.00.

An Excellent Series of Electrical Books.
BY T. O'CONNOR SLOHNS.

for the BEGINNER as well as the STUDENT.
Profusely Illustrated. Practical. Necessary Adjuncts to every Library. Send in your Orders.

Suite 510 Marquette Building, Chicago.ELECTRICIAN PUBLISHING COMPANY,
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AUTOMATIC IMOIIM
HORIZONTAL AND VERTICAL, OF THE HIGHEST

STANDARD OF EXCELLENCE.
MEDALS:

World's Industrial and Cotton Exposition, New Orleans,
American Institute Fair, New York, ....
Centennial International Exposition, Melbourne, Australia,
Augusta Exposition, Augusta, Georgia,
World's Columbian Exposition, Chicago,
California Mid=winter Exposition, San Francisco,
Cotton States and International Exposition, Atlanta, Ga.,

THE BALL ENGINE CO.,

188s
1887
1888
1891
1893
1894
1895

ERIE, PA.
Chicago Office, 1526 Monadnock Block.

Vertical Philadelphia Corliss Engines,

Simple, Compound and Triple Expansion-Aiy Power.

CONDENSERS, AIR POMPS, BLOWING ENGINES,

COMPRESSORS, HEATERS, STEEL CHIMNEYS.

Prices on
Horizontal Philadelphia Corliss Engines,

.... Any Style
SEI.LI Xti AGESITS

:

New York, Chas. A. Bennett, 126 Liberty St.; Boston, Kellogg & Wltherbee,
41 Federal St.; Chicago, Wm. F. Parish Mach. Co., ITarquette Building, Chicago,
III.; W. J. Creelman, 818 Granite Building; Charlotte, N. C, Mecklenburg Iron
Works; Detroit, Louis Scofield, Rooms 10 and 11 Peninsular Bank Building;
Johannesburg, Z. A. R., Sherriff Swingley & Co.; New Orleans, La., Consol-
idated Eng. Co., Ltd., 817 Union St.

Philadelphia Eng, Works, Ltd., Philadelphia, pa.

BROOKLYN, N. Y.
Manufacturers of the

Morrill "Clip" anil "Compound" Safety Water

Tie Boilers.

BUILT IN UNITS OF 50 TO 1 ,000 H. P.

CAUTION:
Beware of infringers, they will

be rigidly prosecuted.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and
All Classes of Iron Work.

Specifications, Drawings and Prices furnished
on application.

Send for Catalogue of Climax and Compound Boilers.

o *o*o*o*o*o#o#o#o*o#o*o*o#o
o *

Aluminum §

1
Nickel Alloy.

Manufactured by The National Ore o
* & Reduction Co., under Letters Patent *
? dated Sept. 18, 1891, No. 469,494. O

O *

& This alloy is especially and now unlver- °
sally used for armor plates, gun metal, pro- *

:i: jectiles, acid pane, propeller wheels, car Z.

O wheels, steel castings of any description and q
$ general foundry castings in either gray #
O iron, malleable iron, brass, bronze and cop-
* per castings. It is used very extensively in ±
O 1 uddling furnaces, open hearths, reverber- q
* atory furnaces and steel converters. Its *
O fluidity and cleansing properties to metals, o
* aside from its strengthening qualities, are *
2 attested by indisputable authorities. O
* *
). Aluminum Nickel Allov is reduced from °
T twenty cents to FOUR CENTS per pound *

Jj;
in ton or ooo-lb. barrel lots. Sold under ?
strict guaranty. *

o National Ore & Reduction Co.,
*

O ST. LOUIS, MO. o
* *
O Branch Agencies and Supply Offices: . q
* Riohakd Baibd k Son, Ironmongers, *
O Hamilton, England, and Glasgow, Scotland. O
* Wm. Clendinneno & Sons, Montreal, *
° Can. O

5 D. C. Caboll& Co., Pittsburg, Pa. *
* The Jodnson Mfg. Co., San Francisco, ?
5 Oal. .-

*

* *
o *o#o#o*o*o *o*o*o#o*o *o#o»

o

LEVIATHAN
DYNAMO
BELTS

RUN STRAIGHT,
Are Stronger, will run more steadily,

and transmit more power than any
belt made. Oil has no effect on them.

Cost less than leather. Every belt

guaranteed. Write for price and sample.

MAIN BELTING CO.,
Sole Manufacturers,

1221-1235 Carpenter St., Philadelphia.

120 Pearl Street, Boston.

55 & 57 S. Canal Street, Chicago.

Main Driving Belts a Specialty.

J.G. Brill Company, Philadelphia,

Builders of Railway and Tramway Cars of all Classes.

Special Attention Given to the Building ot Electric Motor and Trail Cars,

Builders of Brill No. 2 I Truck with Solid Forged Frame, and "Eureka'
Maximum Traction Pivotal Truck.

ELECTRICITY FOR ENGINEERS.
424 PAGES. ILLUSTRATED. PRICE $2.50.

ELECTRICIAN PUBLISHING CO.,
5 10 Marquette Building, - - CHICAGO.

A VALUABLE BOOK FOR ENGINEERS AND FIREMEN NOW READY.

MODERN EXAMINATIONS OF STEAM ENGINEERS or PRACTICAL THEORY EXPLAINED and ILLUSTRATED

BY W. H. WAKEMAN.
Cloth. 272 pages. 53 Chapters.

Containing a complete list of 300 questions such as will be asked of any
Engineer when taking examination for U. S. Government or State License, all

of which are fully answered in the text.

PRICS, $2.00
By mail, postpaid, to any part of the world

This hook while especially adapted for engineers' examinations, is also in-

tended as a practical guide to Engineers, Firemen, Boiler Makers, Machinists,
and others, in daily practice.

The author being a practical steam engineer himself, well knows the wants
of the working engineer, and has put into this work such knowledge and infor-

mation as is best adapted to their use, making it altogether the most complete
and comprehensive guide for the busy workers in the engine room, boiler works
and machine shops that has ever been published.

As one engineer who has read the book says: "I think there are few engi-

ELECTRICIAN PUBLISHING COMPANY, -

neers that it wouldn't do some good. It seems as if it was a review of ail I

have ever read, and a lot more besides."

The author has treated of a very great variety of subjects which are 0!

vital importance to all who wish to improve and extend their knowledge of

steam engineering, and has explained the rules and formulas given-, in the sim-

plest manner possible, and has worked out examples by them, so that all who
can read may understand them.

The 300 questions are an important feature of the book, they are entirely

separate from the 53 chapters ot reading matter, and were written after many
years of practical experience and careful research by the author.

His connection with the Boardman Manual Training High School at Nt-v

Haven, Conn., as Instructor in Steam Engineering, his 12 years of active mem-
bership in the N. A. S. E., and his position as Instructor of jSTo. 10 of Conn., a

sturdy branch of the National Organization, makes him especially comp':

in this part of the work.
The many flattering commendations which this book has already receh i .-

from competent judges and high authorities, speak well for its value.

- Suite 510 Marquette Building, Chicago, III.
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Electricity

_and Magnetism.
325 Pages. PRICE $2.00. 347 Illustrations,

A series of Thirty-four Practical Lessons covering the Science of Electricity from Its

Fundamental Principles to Its Eviery-Day Applications. By Prof. D. C. Jackson, University
of Wisconsin; Prof. H. S. Carhart, University of Michigan; Prof. B. F. Thomas, University
of Ohio; Prof. Win. A. Anthony, of New York; Prof. Brown Ayres, Tulane University; Prof.

A. C. Perrine, Ueland Stanford University, Cal.; Prof. Geo. D. Shephardson, University of
Minnesota, and others.

A Comprehensive Treatise in Simple Language, Free from Algebraic Equations and
Easily Understood.

CONTEN
CHAPTER I. The Nature and Properties of Electricity.—Origin of Electrieity; Two Kinds;

Laws of Attraction and Repulsion; Positive and Negative Charge; Terms, Conductors, Insulators,
Electric Conductivity; Conveying Electricity; The Electroscope; Force Exerted Between Charged
Bodies; Unit of Measurement of Quantity of Electricity; Electrometer.

CHAPTER II. Machines for Generating Electricity by Friction and by Electric Induction.—
Making Machine to Continuously Generate Electricity by Eri-tion; The Electrophonis; Induction
Generator; Units of Electric Current aud Pressure; Electricity Conveyed by Unit Current Each
Second; Negatively and Positively Charged Conductors; Relation of Lightning and .Sparks of
Electrical Machine.

CHAPTER III. Electric Batteries or Appliances for Generating Electricity by Chemical
Action.—Action of Batteries; Electric Pressure; Voltaic Electricity; Direction of Current Flow;
Production of Continuous Current; Battery Cells in Series; Production of Pressure by Cells: Polari-

'ircuit Cells.
Appliances for GeTerating Electricity by Chemical

Local Action; Law of Electro-chemical Action; 1 lectro-
npared with Dvnarrios for Furnishing Current; Uses of
id Storage Battery ; How Storage Batteries are Made;

zation and Its Avoidance; Leclancbe Ce
CHAPTER IV. Electric Batteries

Action (Concluded).—Closed Circuit Cell

chemical Equivalent; Primary Batteries
Batteries; Difference Between a I'rimar
Parallel Connection of Plates in Storage

CHAPTER V. The Nature and Propertiesof Magnetism, .Magnetic Fields.—Permanent Mag-
netism: Magnetic Attraction and Repulsion; Poles of Magnet; Magnitude of Force Between Two
Magnets: Aging Magnets; Earth's Action on Magnetic Needle; Magnetic Field; Action of Lines of
Force.

CHAPTER VI. The Hagnetic Effects of Electric Currents and Hagnetic Circuits.—Effect of
Electric Current on Magnetic Needle: Relation Between Direction of Lines of Force and Direction
of Current Flow; Determination of Current Direction by Compass; Ampere Turns; Solenoids;
Ampere's Theory; Solenoids with Steel or Iron Cores; Residual Magnetism; Electro-Magnets;
Magnetic Permeability; Magnetic Reluctance: Magneto Motive Force or Magnetic Pressure.

CHAPTER VII. Ohm's Law of the Flow of Electricity.—Pre>sure; Resistance; Current:
Volt; Ohm; Ampere; Mercury Resistances; Conductivity of Copper Compared with other Metals;
Resistance of Circuits Blade Up of the Same Parts in Parallel; .loint Resist uices; Fall of Voltage
Over Resistance; Effect of Temperature on Resistance; Copper Temperature Coefficient.

CHAPTER VIII. Heating Effects of Electric Currents. Miscellaneous Effects of Electric
Currents.—Foot-pound: .loule: Horse-power; Watt: Kilowatt; Watts per Horse-power; Heating
Effects on BeariDgs of Machinery; Effect of Electricity on Nerves of Animals; Muscular Effect of
Strong Currents.

CHAPTER IX. Galvanometers and Voltameters.—Differences in Construction for Large and
Small Currents; Presence and Direction of Currents Shown by Galvanometer; strength of Current
Indicated; Tangent Galvanometer; Reflecting Galvanometer; Needle Suspension; d'Arsonval Gal-
vanometer; Terms "Dead-Beat," '"Calibrate;" Voltameter; Electrolyte, Electrolysis; Electrode;
Forms of Voltameters.

CHAPTER X. neasurement of Electrical Resistance.—Resistance Measured by Substitution;
Resistance Boxes; Use of German Silver; Coils; Wheutstoue Bridge; Measuring Resistances with
Bridge; Measuring Very High Resistances; Practical Examples.

CHAPTER XI. Every=day Measurements of Electric Currents and Pressure.—Three Effects
by Which Currents are Directly Measured; Amperemeters; Milliampere; Microampere; Three
Classes of Magnetic Amperemeters; Weston Amperemeter; Electro Dynamometeis; Hot Wire
Instruments; Scales of Amperemeters; Alternating Current Measuring Instruments: Measuring
Very Large Currents: Measuring Electric Pressures; Voltmeters; Cardew Voltmeter; Electro-
meters; Electrostatic Voltmeters^Standard Cells; Measuring Currents by Voltmeter and a Standard
Resistance.

CHAPTER XII. Every-day Measurements of Electric Power, Condensers and the
neasurement of their Capacity.—Wattmeters; Electrodynamometer Used as Wattmeter; Record-
ing Wattmeters; Coulomb Meters: Watt Hour; Ampere Hour; Capacity; Farad; Microfarad; Con-
denser; Capacity of Condenser: Charging Condenser: Specific Inductive Capacity; Selection of In-
sulation for Telephone Cables-. Capacity of Underground Wires; Comparing Capacities by Ballistic
Galvanometer; Practical Capacity Measurements; Levden Jar.

CHAPTER XIII. Electrolytic Deposition of netals.— Electroplating; Metals ( 'ommonly Used
in Plating; Salt of a Metal; Nitrate of Silver; Cyanide of Silver and of Potassium; Solution for Sil-

ver Plating; Vats; Quality of Electrolytic Deposit; Effect of Too Great or Small currents; Cleaning
Articles to be Plated: Gilding Inside of Silver Articles; Base Metals on Which Nickel is Usually
Plated; Solution for Nickel Plating; Electrotyping; Electrotype Molds; Electrotype Finishing";
Electrolytic Refining of Copper; Solution Used.

CHAPTER XIV. The Electric Telegraph.—Elements of Electric Telegraph: Telegraph Cir-
cuits; Telegraphic. Signals; Sending and Keeeivinff; Telegraph Lines; Sounder; Relays; Local Cir-
cuits; Multiple Telegraphy; Duplex Telegraphy; Diplex Telegraphy; Qiiadruplex Telegraphy.

CHAPTER XV. Hultiple Telegraphy.- Differential Relay; Polarized Relay; Pole Changer;
Principles of Operation of Diplex, Qiiadruplex, Bridge Duplex; Artificial Line; Autographic Teleg-
raphy.

CHAPTER XVI. The Telephone.—Bell Telephone; Microphone; Blake Transmitter; Ex-
changes; Switchboard; Long-Distance Transmitter.

CHAPTER XVII. The Construction of Telegraph and Telephone Lines and Instruments.—
Poles; Cross-Arms; Fins: Joints; Insulators; Insulation; Ground Plates; Underground Cables;
Conduits; Fuses; Multiple Switchboards.

CHAPTER XVIII. Testing Lines for Insulation and Conductivity and the Location of Leaks
and Breaks.—Line Troubles; Grounds; Crosses; Locating Trouble; Earth Currents; Line Con-
ductivity and Insulation; Testing.

CHAPTER XIX. Principles of Continuous Current Dynamos and Motors.—Electric Con-
ductor in Magnetic Field; Field Strength: Induced Electric Pressure; Direction of Current; Mov-
ing Conductors; Alternating Current; Dynamos; Magnetos; Commutator.

CHAPTER XX. Principles of Continuous Current Dynamos and Hotors, their Construction,
Care and Attendance.—Gramme Armature; Siemens Armature; Armature Current; Laminating
Cores; Foncault or Eddy Currents; Hysteresis; Fundamental Principles of Dynamos and Motors;
Points of Good Dynamo; Counter Electric Pressure; Types of Field Windings; Series, Shunt and
Compound AYound Machines; Multipolar Machines; Regulation; Care and Maintenance.

CHAPTER XXL Arc Lighting and Arc Light /lachinery.—The Arc; Arc Lamps; Principles
of Operation; Connections; Arc Dynamos; Current and Pressure Required; Making of Arc Carbons;
Regulators; Arc Light Switchboards.

CHAPTER XXII. Incandescent Lighting and Power Transmission, Two, Three and Five
Wire Systems of Distribution for Electric Lights and Motors.—Incandescent Lamp; Filaments;
Vaccnum; Material for and Making of Filaments; Advantages of Incandescent Lamps; Incandes-
cent and Motor Circuits; Constant Pressure: Loss of Voltage; Circular Mils; Practical Examples;
Weight of Copper Required for Transmission of Power at Different Pressures; Three-Wire System;
Motor Starting Resistances. - >

CHAPTER XXIII. Construction of Electric Light and Power Circuits, and Their Testing.—
Overhead Electric Light Wires; Weather-Proof Wire; Arc Circuit Wires; "Drawing In" and "Built
In" Underground System; Underground Electric Light Cables; Edison Tubing; Feeders: Mains;
Inside Wiring; Cleat Work; Moulding Work; Concealed Work; Dangers from Fires; Distribution
System.

CHAPTER XXIV. Testing Electric Light Circuits and the Distribution and Measurement
of Light.—Faults; Soldered .Joints: Magneto Bell: Use of Voltmeter to Locate Grounds on Arc
Circuits; Ground Detector: General Testing; Photometer; Standard Candles; Illuminating Effect of
Lamps; Effect of Opal Globes.

CHAPTER XXV. Electro=Magnetic Induction.—Effect of Cutting Lines of Force by an Elec-
tric Conductor: Induced Currents; Induction Coils; Cores of Induction Coils: Transformers; Direc-
tion of Induced Current; Self Induction; Attraction and Repulsion of Parallel Wires Carrying
Currents.

CHAPTER XXVI. Alternating Currents.—Alternator; Electrolytic Effect of Pulsating Cur-
rent; Heating Effect of Alternating Current; Effective Value; Alternating Current; Measurements;
Frequency; Period: Apparent Resistance.

CHAPTER XXVII. Alternating Currents and Alternating Current flachinery Concluded).—
Power Used in Alternating Circuits; Alternating Currents for Lighting; Making Transformers;
Testing Transformers: Building Alternators; Number of Alternations: The Exciter; Running
Alternators in Parallel; Synchronous Motors, Two-Phase and Three-Phase Systems; Induction
Motors; Squirrel-Gage Armature; Mesh Connection; Star Connection.

CHAPTER XXVIII. Discedaneous Applications of Electric Motors.—Uses of Electric Mo-
tors; Motors in Machine Shops; Waste of Power in Factories: Advantages of Removing Shafts
and Belts: Estimating Electrical Power Required; Electric Elevators; Electric Launches;.

CHAPTER XXIX. Electric Railways.—Richmond Electric Railroad; Trolley Wire; Trolley;
Track; Use of Two Motors; Rail Bonds: Heavy Electric Locomotives.

CHAPTER XXX. Hethods of Handling and Controlling Railway Hotors and Generators.—
Output Records; Recording Voltmeters; Load of Electric Railway Plant; Application of Storage
Batteries to Smooth Road Curve; Methods of Controlling Street Car Motors; Station Instruments;
Equalizer.

CHAPTER XXXI. Model Electric Plants.—First Central Station; Changes in General Me-
chanical Construction of Dynamos; Instruments; Multiple Arcing Galvanometers"; Use of Double
and Single Pole Switches; Operating Dynamos in Parallel; Feeder Connections in Continuous and
Alternating stations: Throwing Dvnanin Into Circuit; Cutting Dynamo Out.

CHAPTER XXXII. Underwriter's Rules, Etc.—Necessity of Rules; Special Points in Wiring;
Insulation of Sockets, Fuses, Fixtures; Annunciator Wire; Office Wire; Leaky Wires.

CHAPTER XXXIII. Electric Welding, Forging, Etc.; Electricity Applied to the Kitchen.—
Electrical Methods Applied to Metal Working; Thomson Apparatus tor Heating Metals: Welding
by Thomson Method; Bernardos Process of Working Metals; Bringing Piece of Metal to High
Temperature by Dipping in Pail of Water; Electric Current for Warming and Cooking; Electric
Heating and Stoves Compared.

CHAPTER XXXIV. Electro-Therapeutics; Galvanic Current; Faradic Current; Static Elec-
tricity; Electric Osmosis; Electro-Cautery; Medical Electric Lights.

'RICE $2.00. Sent postage prepaid to any address in the world on receipt of price- The Ideal Work
for Electricians, Central Station Men, Engineers, Dynamo Tenders, Linemen, Students, Etc.

Electrician Publishing Co.,
510 MARQUETTE BUILDING, CHICAGO.
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S£ SAWYER-MAN LAMP
Is Still Mad< nd Sold by U

SAWYER-MAN E IC OO
125 Robinson St., Allegheny City, Pa.

FLUOROSCOPES and SCREENS
Of the recently discovered ^Fluorescent

Crystals are being used by a large number
of physicians, hospitals and experimenters,

in place of tungstate of calcium and other

sails, as they accomplish the result of

showing each image undimmed by previous

exposure or phosphorescence, make clear

the most vague shadows which, can not be

traced when calcium of tungstate is us^d,

and are absolutely instantaneous in effect.

A leading scientist says: "I find the

Fluoroscopes and Screens of this Crystal an

improvement over all others that I have

used.
'

'

Hade only by the

Spring Park Laboratory,
jamaica plain, mass.

Also Complete X- Bay Apparatus, Scientific and Electrical Instruments.

THE ONLY GENUINE EDISON
X-RAY
APPARATUS

and FOCUS TUBES
ARE MANUFACTURED BY

THE EDISON MANUFACTURING COMPANY.

Special Focus Tubes for Battery X-Kay Sets.

Special Focus Tubes for Direct Current X-Ray Sets.
Special Focus Tubes for Static Machine Work.
3, 4, 6, 8, 10 and 12 inch X-Kay Sets for Battery and 120-Volt

|- Direct Current.

WRITE FOR NEW CATALOGUE.

ALL OUR FOCUS TUBES ARE MANUFACTURED AT THE

EDISON LABORATORY.

EDISON MANUFACTURING CO.,
1 IO EAST 23d STREET, NEW YORK.

Static X-Ray
MACHINE

J^ For all kinds of X=Ray work and
demonstrations in Static Electricity.

SINGLE AND DOUBLE PLATE

MACHINES.

Kuhmkorff Coil Outfits, Crookes Tubes,
Fluoroscopes, Photo-Screens? and a
complete line of X-Ray apparatus. Our
outfits are the cheapest and best that
can be procured.

Send for Catalogue B.

Swett & Lewis,
Successors to G. A. FREI & CO..

t-^ Electrical and Photographic Supplies,

11 BROMFIELD STREET,

BOSTON, MASS,

Switch and Box Complete.

For Iron Armored
i <>ii<l it t for

Harl Flush Switches
,

Single or Gang Switches.

"Indicating,"'

-Porcelain Clad"
Flush Switches.

THE HART& HEGEMAN MFG. CO., HARTFORD, CONN.

The F-e
OFFICE

is Wheel
1 131 The Rookery.

Oo.

REWIRED WITH RAVEN WHITE

Chicago, April 30, 1896.

NEW YORK INSULATED WIRE CO.,
320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to
use your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
As you aje aware, the wire upon the

wheel is very much exposed and the test
will no doubt be a most severe one.

Yours very truly
THE FERRIS WHEEL CO.

By L. V. Rice. Mer.

PDIIUICUA\U MfLHTC PffiDC Used exclusively for ail Incandescent Light
bnllllOnHW Will I L LrUnL. ing at World's Columbian Exposition.

RAUPN \A/HITF PARI- Used in some o£ the lar" est t>uildings in the United
States.

Used by some of the largest Central Stations

and Fire and Police Departments in the U. SCOMPETITION LINE WIRE.

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortlandt St., New York.
BRANCHES:

{ 320^„ St.

BOSTON:
134 Congress St.

SAN FRANCISCO.
115 New Montgomery St.

THE K. A. K.
Simple in Construction.

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM,
Practical in Operation.

\ SEND FOR FULL PARTICULARS.

KROTZ, ALLEN & KELLY, s™»««*
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The Bullock Electric Mfg. Co.,
I032 BROADXA/AV CINCINNATI. OHIO.

ELECTRIC LIGHT

I03S BROADWAY, CINCINNATI, OHIO.

NEW YORK:

AND

POWER PLANTS
AND

SLOW SPEED
MOTORS.

BOSTON:

St. Paul Building.

No. 8 Oliver Street.

PHILADELPHIA:
No. 662 Bourse Building.

CHICAGO:
No. 623 Western Union Bldg.

ELECTRICITY FOR ENGINEERS.
Latest Edition, Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I. CONTENTS.—CHAPTER I: Electricity; Positive and Negative; Conductors,
Nonconductors and Insulators; Electro-Motive Force; Volts: Resistance; Ohms; Current; Am-
peres.—CHAPTER II: Dynamos; Magnets; Field Coils: Electro Magnets; Permanent Magnets.—
CHAPTER III: Armatures, Construction of. Different Kinds of: Commutators, How Made and Con-
nected: Heating of Armatures; Eddy Currents.—CHATTER IV: The Current: How Produced;
Induction; Series Wound Dynamos; Shunt "Wound Dynamos; Exciting the Fields: Constant Cur-
rent and Constant Potential Dynamos; Series and Parallel: Parallel or Multiple Arc System.—
CHAPTER V: Incandescent Lamps; Filaments; Connections; Flashing; Exhausting; Testing;
i':i mile Power; operated in Series; Automatic Cut-Out; In Multiple Arc or Parallel; Multiple Series;
Multiple Series Cut-Out; Jhree Wire Svstem.—CHAPTER VI: The Arc Light; How Formed:
Causes of Unsteadiness; Remedy; Effect of Shades or Globes; Shape of Carbons Under Different
Conditions of Burning; Arc Lamps; Regulating and rut-out Mechanism: Action of Current; Clutch
Lamps; Clockwork Lamps; Double Lamps; Troubles in Lamps.—CHAPTER VII: Commutators
and Brushes; The Brush Commutators; Brushes; Different Stvles of Brushes; Double Brushes;
Single Brushes; Troubles with Commutators and JBrushes ; Correct Position of Brushes; Sparking
at Brushes; Care of Brushes and Commutators: Flashing.—CHAPTER VIII: Current Regulation;
Hand Regulation; By Position of Brushes; Resistance Box; Resistance Coils.—CHAPTER IX:
American System of Automatic Current Regulation; The Dynamo; Regulator; Action of Regulator.
CHAPTER X: Brush System of Automatic Current Regulation; Brush Armature; Diagram of Cir-
cuits through Dynamo. Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial:
Dial Controller; Circuits and Connections of No. S Brush Dynamo ; Circuits of Compound Wound
Constant Potential Brush Dynamo.—CHAPTER XI: The Edison System; Automatic Regulator;
Circuits of Regulator: Circuits of Dynamo; Action of Regulator; Howell Pressure Indicator; Dia-
gram of I limits; [ rescription of Parts and Operation.—CHAPTER XII: Excelsior System of Auto-
mati<- Current Regulation, bvnamo; Armature; Diagram of Circuits; The Regulator and Motor,
Action of Resulator.-CHAPTER XIII: Schuyler System of Automatic Current Regulation;
Dynamo: Armature, Commutator and Brushes; Diagram of Circuits in Armature and Field; Regu-
lator; Circuits m Regulator.-CHAPTER XIV: Thomson-Houston Svstem of Automatic Current
Regulation; Dynamo: Armature; Commutator and Brushes; Controlling Maenet; Wall Controller;
Diagram of Circuits; Air Blast.-CHAPTER XV: Waterhouse System/of Three-Brush Automatic
Current Regulation; Dynamo; Extra Brush; Resistance Coils and Regulator. CHAPTER XVI:
Ampere Meters: Tangential Scale: Solenoid Meters.—CHAPTER XVII: Voltmeters- Pressure
and Potential Indicators. --CHAPTER XVIII; Testing: Galvanometers; Astatic Needle; Differ-
ential Apparatus.—CHAPTER XIX: Wheatstone Bridge or Electrical Balance; Diagram of Cir-
cuits and Methods of use; Bridge and Rheostat; Round Form; Square Form.—CHAPTER XX:
Hie Magneto as a Testing Instrument; Armature: Field; Bell; Diagram of Circuits.-CHAPTER
XXI: Coupling Dynamos Together; In Series: In Shunt; Series. Shunt and Compound Wound Ma-
chines.-CHAITERXXII: Switches and Switchboards; Loop Switch; Plug and Socket; Change
Over Plug and Socket: Conclusion. CHAPTER XXXIII: Electric Motors: General Principles 'he
same as in Dynamos; Types; Shunt and Series Motors Suitable for all General Purposes; Regula-
tion of Shunt Motors; Of Series Motors; Counter E. M. F.; Direction of Rotation and Direction of
Current; Starting Motors; Diagram of Connection.

PART II. CONTENTS.—CHAPTER I: Alternate Current Dynamos: Principles of the
Field; Field Current Armature; Winding; Connections; Lamination; Different Types of Alterna-
tors: Regulation; Leading Systems; The Brush Generators; Magnets; Armature; Principles of In-
duction.—CHAPTER II: Dynamos, Continued: The Mordey Alternator: Stationary Armatures;
Field Magnets; Ferranti Armature; Field Magnets; Winding; Collectors.—CHAPTER III: Dyna-
mos Concluded; Siemens Dynamo; Best Magnetic Circuits; Stanley Constant Current Dynamo;
The Armature; Self Induction; Regulation.—CHAPTER IV: Induction Coils; Converters; Trans-
formers; Economy of Distribution; An Electrical H. P.; Losses in Conductor; Induction Coils; Ef-
fect of Induction; Transformers.—CHAPTER V: Transformers Continued; Induction Coils; Con-
verters: Transforming Up and Down; Design.of Transformers; The static Charge; Protection
Against; Grounding the Secondary; Other Devices; The Foil Protector; Different Types of Trans-
formers.—CHAPTER VI: Transformers, Concluded; Fuses; Regulation; "Winding of Transformers;
Connecting to Circuit; Regulation; Safety Fuses.—CHAPTER VII. Parallel System; Series Arc
Light System; Diagram of Circuits; Parallel Svstem; Primary Circuit; Secondary Circuit; Placing
of Transformers; Fuses: Diagram of Series Arc Light Circuit.—CHAPTER VIII: Lines of Force;
Hysteresis: Magnetic Penetration; The Circuit of Lines of Force; Experiments with Magnet;
Rapidity of Reversals and Hysteresis.—CHAPTER IX: Arc Lamps: In Series; The Westinghouse
Arc Lamp; Diagram of Circuits in Lamp; Action of the Mechanism; Flat Carbons.—CHAPTER X;
Are Lamps, in Multiple: Slattery Differential Lamp; Mechanism of Lamp; Its Operation.—CHAP-
TER XI: Measuring and Indicating Apparatus; Instruments for Use with Alternating Currents
Differ from those used with Continuous Currents; Ammeters; Voltmeters; Description of Several
Forms of Instruments.—CHAPTER XII: Measuring Instruments. Continued: Hot Wire Instru-
ments; The Cardew Voltmeter; Details of the Instrument; Low Potential Voltmeter.—CHAPTER
XIII: Voltmeters: Double coil Voltmeter: Two Types.—CHAPTER XIV: Spring Meters; Curled
Spring Meter.—CHAPTER XV: Twisted Strip Instruments; Diagram of Connections and Opera-
tion of Instrument.—CHAPTER XVI: Recording Meter-; Stanley Meter; Construction and Prin-
ciples of Operation; Diagrams of Parts; Slattery Induction Meter; Description of Parts and Prin-
ciples of Operation; "Watt Meter; Thomson Meter.—CHAPTER XVII: Generators in Parallel;
Difficulties in operating: Alternate Current Generators in Parallel; Arrangements of Circuits and
Machines for Operating in Parallel; Diagram of Common Arrangement of Machines and Circuits.—
CHAPTER XVIII: Ohm's Law; Strength of Current: Formulas and Examples; Power and Heat-
ing Effects of Currents.—CHAPTER XIX: Ground Alarms and Leak Detectors.

PRICE, $2.50.

Orders for above book, or any electrical work published promptly sent on receipt of price, postage prepaid.

ELECTRICIAN PUBLISHING CO., 510 Marquette Bldg., CHICAGO.

AMERICAN-BALL ENGINES.
The demand for these Engines,
and our new Electrical Machin-
ery, has compelled us to increase
the capacity of our works, and
run them night and day. .....

American Engine Co.,
BOUND BROOK, N. J.



April 24, 1897 WESTERN ELECTRICIAN

Q<KXKKH><KH><>00<>0<><K>0-0<H

Special
WESTERN .

ELECTRICIAN

3 MONTHS 50 CENTS
THIRTEEN NUMBERS CONTAINING B. J. ARNOLD'S ELEVEN LECTURES ON THE

"DESIGN AND CONSTRUCTION OF ELECTRIC POWER PLANTS," DE-
LIVERED LAST MONTH AT THE UNIVERSITY OF NEBRASKA.

THIRD LECTURE IN THIS ISSUE.

TITLES OF THE LECTURES

7. Connections between Engines and Gen-
erators.

8. Generators and Switchboard.
9. Storage Battery Auxiliaries.

10. Preliminary Determinations.
11. Building* and General Arrangements.

"In securing the exclusive right to the serial publi-

cation of the lectures delivered last month at the Uni-

versity of Nebraska, by Bion J. Arnold, the West-

ern Electrician feels that it is providing for its

readers during the next three months a feature of

assured excellence. As a student, Mr. Arnold is

close, careful, persistent, yet enthusiastic withal; as

an engineer he is practical, cautious, yet quick to

adapt himself to existing conditions, and eager to

secure the best result without dogmatic adhesion

to any pet theory. He seems to balance well the-

ory and practice and has been successful in ac-

complishment. Devoting especial attention to power

station work, he is well qualified to speak on the

"Design and Construction of Electric Power Plants,"

which is the subject of his series of lectures. The

first lecture, which appears in this issue, somewhat

abridged, shows with what thoroughness Mr. Ar-

nold approaches his subject."

—

EditorialAnnounce-

and Receive the WESTERN ELECTRICIAN for 13 Weeks, and learn all about Electric Power Plants.

B&c»Hc Numbers Caix S& ifurnlshed.
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MANSFIELD

MANSFIELD.OHIQ.

NEW DRY CELL!
Valuable fea-

tures—Excep-
tional!}' long life

—Stands "shelf-
wear" indefi-
nitely.

]
GENOR&COLBURN,

92 Washington St.,

BUFFALO, N. Y.

SHULTZ PA
' WOVEN ...::!:;

j
LTJSlS

'iDYJ'JAMO
''"*"*'

'

'**""

^ELTIN&» St. Louis, Mo., U. 8. A.

BRANCHES: 161 Summer St., Boston; IIS Liberty St., New York; 129 Horth 8d St., Philadelphia,

^H) DELAWARE HARD FIBRE GO.,V^^ WILMINGTON, DEL.
SEND FOB CATALOGUE AND SAMPLES.

Sheets, Rods, Tubes and Special Shapes.

BRAS) ROD*
ID-12-NtftN^

«icABDlLL-U5*fr
•.HAHat

ESTABLISHED 1873.
SOLE MANUFACTURERS OF

. HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

w.Li£fN
c
GTON,

:

DEL. The Standard Electrical insulating Material of the World. i4deys°TnIwyork.

VULCANIZED FIBRE CO

l
'J

The largest makers of all sizes and kinds of Special

Wrought Mild Steel and best Wrought Iron Tubular Coods
in the world, control the manufacture of Wrought Tubular

Coods made of a high class of mild steel from the ore to

the finished product, and unqualifiedly recommend Na-
tional Steel Pipe for all uses as better than any iron pipe

made.

Black Diamond File Works.
Est. 1863. Inc. 1895.

Twelve

f Medals

Awarded at

International

Expositions.

Special Prize

Gold Medal

at Atlanta,

1895.

Oar goods are on sale in every leading Hardware Store

in the United States and Canada.

Q. & H. BARNETT COMPANY,
PHILADELPHIA, PA.

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBING.

For Electrical and Mechanical Purposes, Kailway Dust Guards, "Washers
and Packings. Patent Insulating Cleats. ,

MANUFACTURED BY

THE KARTAVERT MANUFACTURING CO,, Wilmington, Del.

REPAIRS
L. W. DAVIS,

MURDOCK BUILDING,

CINCINNATI, OHIO.

N. B. BUBB, Manager. J. M. CHESNUT, Supt.

WILLIAMSPORT WOODEN PIPE CO.,

J

MANUFACTURERS OF

WOODEN CONDUIT,
irjJDEK (HESKIT PATENT.

Write, for Information and Save Money.

WILLIAMSPORT, PA.

AN. EXTENSIVE AND IMPROVED CREOSOTING WORKS ATTACHED TO THE PLANT.

For underground electrical purposes the conduit produced under
this process is the most practical, the most durable and the most-

economical of any conduit on the market.

This conduit is now being used in the leading cities, and the best

of references furnished on application.

Electric Lighting and
Power Apparatus.

THE

Boston, Mass., No. 180 Summer St.

New York, N. Y., No. 44 Broad t>*.

Philadelphia, Pa., No. 509 Arch St.

Atlanta, Ga., Equitable Bldg.
Chicago, III. Mooadnock Bldg.
St. Louis, Mo., Wainwrigbt Bldg.
San Francisco, Cal., No. 15 Fir-
Pittsburg, Pa., John E. Kidall, Carnegie Bldg.
Denver, Colo,, Russell & Co.

No. nj Arc I flights 2,000 candia power,.

ELECTRIC CO.,

Office and Works. Cor. Belden and Mason Sts., CLEVELAND, OHIO.
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SIMPLEX INSULATED
WIR5S AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.
*es

h.
r

r.
s

hixson,
nt

' Simplex BlectricEl Company,
9117 Monadnock Block. CHICAGO. 75-81 Cornhill, BOSTON, MASS.

ID F\ MOO,
MANUFACTURER Of

INSULATED ELECTRIC WIRE,
FLEXIBLE CORDS AND CABLES.

20O AXD 203 NORTH THIRD STREET. PHILADELPHIA. PA.

4S>«'t

1889—Paris Exposition,
Medal for Rubber Insulation.

1893—World's Fair,
Medal for Rubber Insulation.

THE STAXDAKD FOR
RIBIIIIK IXSUEATIOS.

Sole Manufacturers of

Okonite Wires, Okonite Tape, Manson Tape, Candee "IZV Wires.

253 BROADWAY, NEW YORK.
Willard L. Candee, I „,„,„„„
H. Durant Cheever. f

Manasers.
Geo. T. Manson, Gen'l Sunt,
w. H Hodgins. Secy.

The National Conduit Manufacturing Co.
and The National Underground Cable Co.

HAVE BEEN CONSOLIDATED UNDER THE NAME OF

THE NATIONAL CONDUIT & GABLE GO.
The National Conduit & Cable Co. are the sole owners of all patents for paper

insulated wires and cables for telephone, telegraph, electric light and power serv-
ice, and wrought iron, cement-lined tubes for electric subways. i^,~Contractors
for complete subway system.

EDWD S.PEROT. President. C. GALLAGHER. Vice-President.
GEO. J. JACKSON, Secy.

JAS. P. McQUAIDE. Treasurer.

THE NATIONAL CONDUIT & CABLE CO.,
NEW YORK OFFICE: Times Building. MILLS: Hastings-on-Hudson : St. Louis. Mo.

Branch Offices: Boston. Ames Building; Chicago. "The Rookery;" Philadelphia. Betz Building.

Best, Smallest and Cheapest.

THE UPTON
MIDGET ENCLOSED ARC LAMP,

BURNS 150 HOURS. 20 INCHES LONG,

We make these Lamps for Low Tension, High Tension, and Street
Railway Circuits. Least possible mechanism. Cheapest

to buy and maintain.

WE ALSO MANUFACTURE OPEN ARC LAMPS FOR ALL CIRCUITS.

Brtmcii Offices:
J. H. BUNNELL & CO.. New York.
ELECTKIC APPLIANCE CO., Chicago.
ETHERINGTON & CO., Philadelphia.
DUNHAM, CAREIGAN & HAYDEX CO., San Francisco,

Standard Thermometer & Electric Co,,
PEABODY, MASS.

WESTON Electrical In;ftament Co.,

^i ii4 «o William St., NEWARK, N. J., U. S. A.

The Weston Standard PortaWe

Direct Reading

Voltmeters and Wattmeters

Alternating anfl Direct Cnrrent Circuits

Are the only standard portable in-

struments of the type deserving this

name. Write for circular and price

lists 8 and 9.

SOLE
MAKERS IN THE

U. S. A.

THE Fuel Economizer Co.,
MAIN OFFICE AND WORKS: MATTEAWAN, N. Y.

Branch Offices: 74 Cortlandt St., New York; 321 Ex-
change Bids.. Boston, Mass.; 15-to Marquette Bldg., Chicago; 32 First
St.. San Francisco, ^al.

Standard Underground Gable Go.
THE ROOKERY, WESTINGHOUSE BUILDING, TIMES BUILDING,

CHICAGO. PITTSBURG. NEW YORK.

Electric Cables, Conduits, Wires and Accessories.
Also High-Grade Rubber Covered Wires and Cables.

HIGH
PARIS 1867. CHICAGO 1893. PHILADELPHIA 1876.

^^TLWIRES and CABLES.
AERIAL, UNDERGROUND,

SUBMARINE.
v? ytk&'JtJ) K]BRITB TAJPI3.
(XSi^T.A. -y w • R - BRIXEY, Mfr. J. E. HAM, Agt.

I,/? \ )^ 203 Broadway
'
New York '

VJAJy WALLACE ELECTRIC CO., Western Agents.

CALIFORNIA ELEC. WORKS. M. DUPEROW. NEW ORLEANS ELEC. CO.,

SAN FRANCISCO, CAL. WASHINGTON, D. C. NEW ORLEANS, LA.

THEATER ,ron Clad Rheostat Co >

WESTFIELD, N. J.. U. S. A.RHEOSTATS
FOR ALL rUKPOSES.DIMMERS.

PLATINUM
For all Purposes.

Scrap and NatiTO Platinum Purohaaed.
BAKER & CO., 408-4X4 New Jersey

Railroad Ave.* Newark, N. J.

Queen & Co.,
1012 Chestnut St., PHILADELPHIA.

Acme Testing Sets, Queen-Wirt
Switchboard Instruments, X-Ray

Focus Tubes, Induction Coils.

\ OFFICE AND FACTORY, SANDUSKY, 0.

AGENTS

Mayer & Englund, 10 S, 10th St., Phila. , Pa.
Smith & Wallace, Hamilton St., Boston, Mass.
Arthur S. Partridge. Bank of Commerce

Bldg., St. Louis, Mo.
Joshua Hendy Machine Works, 42 Fremont

St., San Francisco.
Central Electric Co., 173 Adams St. , Chicago.
Harry M. Shaw, 120 Liberty St., New York.

No Sparking Under Varying Load,

No Wear on the Commutator.

90S PURE GRAPHITE.

Holmes Fibre=Graphite Mfg. Co.,

Station Z, Philadelphia.
WRITE FOB PBICE LIST.

FIBRtGRmnt:

COMMUTATOR
jj,

BRUSH" t

•VLXS -UiSflACM\Nt

i
«

t
s

TRIMMER'S
TOWER WAGON,

NOVEL FEATURES.
With it a Trimmer can trir

pared wi
and kit." Write
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THE K. A. K.
Simple in Construction.

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM.
Practical in Operation.

SEND FOR FULL PARTICULARS.

KROTZ. ALLEN & KELLY,™ 11™
] OHIC

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY VOLTAGE. CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICHIGAN, U. S, A,

Alcatraz Electrical Compound,
Manufactured by

THE CALIFORNIA ASPHALT CO.,
5^S5

ABSOLUTELY UNEQUALED FOR
ELECTRICAL AND WIRE INSULATION, Insulating Connections, Dynamos and Motor Bases, Battery and Accumulator

Shelving, Circuit and Switch-Boards.
WATER-PROOFING Cut-Out Boxes, coating wires when subjected to acid or alkaline fumes, and when laid under

cement, etc.
PAINTING Poles, Brackets, Cross-Arms, Benches, Floors, etc.
COATING CABLES, Lead-Covered Pipes, and all underground work.

ALCATRAZ ELECTRICAL COMPOUND is manufactured of the celebrated brand of Alcatraz Asphalt, and possesses many well-known points of superiority.
It has been tried under severe and exacting conditions, aDd has given perfect satisfaction. It will not Scale, Crack or Burn. Presents a Smooth Surface.
Adheres Tenaciously. Not affected by Thermal or Climatic Conditions. Resists the action of the Elements, Acids, Alkalies, Sewer Gases, and possesses
great strength and elasticity. Being the producers of the raw product, we are enabled to save the middleman's profit, and offer consumers a superior article at a

3941 Cortland. St., New York City.
very low price.

SAMPLE UPON APPLICATION. C.P.WILLIAMS, Sole Agent
U.S.A.

"H. W. J." Toggle Clamp
Feed Wire Insulator.

The weight of the wire in the hinged jaws

automatically causes the wire to be clamped with

a powerful toggle action. Wire may be instantly

detached from insulator by lifting it out.

NO BINDING WIRES, NO SCREW CAP,

NO DELAYS.

Economical, durable. !No abrasion of insulation.

Trolley Line Insulators, fwiant Strains. Philadelphia Section Insulators, Etc.
Vulcaoeston Farts for Controllers, Motors, Etc.

H. W. JOHNS MFC. CO.,
240 Randolph Street, Chicago.

New York. Boston. Philadelphia. London.

HERK ^gBr STOCK

ftoriEs wcr/t/c C*

MftD/SOty Wis

THE TRIUMPH ELECTRIC CO.,
CINCINNATI, OHIO,

MANUFACTURERS OF

Medium and Slow Speed Electrical Machinery,
Direct Connected Generators,

Direct Connected Elevator Motors,
Direct Grip Hoists,

Motors for Special Work.
WRITE FOR CIRCULAR M.

OFFICE AND FACTORY: 610-616 BATMILLER STREET.
SALES OFFICES: Atlanta, Qa., Moore & ricCrary, 312 Norcross Bldg.; Baltimore, fid.. Eastern Electric Co., 215 North Calvert St.; Buffalo, N. Y., J. C. Sterns & Co., 255 Pearl St.;

Chattanooga, Tenit., W. C.Teas, Read Mouse; Chicago, 111., Foster & Louis, 1000-1002 Fischer Bids;.; Cleveland, Ohio, Forest City Construction Co.
, 454 Arcade; Detroit, Mich., C. C. Wormer,

nachiner; Co.; Los Angeles, Cal , E. D. Williams, 122 West Second St.; Nashville, Tenn., J. W. Chester; New York, N. Y. ( riachado & Roller, 203 Broadway; New Orleans, La., Hatcher & Tab*
739 OravierSt.; Philadelphia, Pa., R.C. Strang, 723 Walnut St.; Pittsburg, Pa., W.B.Pearson, 504 Germania Bank Bldg.; St. Louis, Ho., C. S. Nolloth, 604 Oriel Bldg.
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The "Pioneer"

Secures

You Safety,
You avoid the rocks of litiga-

tion by placing your orders with

the owners of the broad basic

patents of Enclosed Arc Lighting;

also you get safety from falling

sparks by our method. The

"Pioneer" gives the best light,

soft, steady, sim-

ple and saving.

The ELECTRIC ARC LIGHT CO.
mm%-

LOUIS B. MARKS, M.M.E.

CHIEF ELECTRICIAN-

687 & 689 Broadway.

NEW YORK. i5o Hotma

SMfe* GORDON PRIMARY CELL.
—

—

?& Vrtr (Inpn n.nrf fllncpri 1 'i iwiif WnrltFor Open and Closed Circuit Work.

The Perfect, Modern, Longest Lived and Most Economical

Cell Ever Put on the Market.

In use by the leading cities, railroads, telephone and gas engine
companies.

WE CLAIM:—Constant discharge of current without polari-

zation: no local action; no noxious gases or fumes; no acids; least

labor for operation; cleanest; not freezing at 28° below zero; eco-
nomic value 50 per cent, greater than gravity cell, and 30 per cent,
greater than best other cell in market. For No. l cell. 250 ampere
hours; for No. 2 cell, 100 ampere hours; on open circuit, .9 to I

volt; on closed circuit, .65 to t
7
a% volt. Sendfnrcircularand price list.

THE GORDON -BURNHAM BATTERY CO,
82 to 86 West Broadway, New York City.

General Western Agent, S. F. 8. MORSE, Marquette Bldg., Chicago. III.

Storage Batteries
IDEAL,

MAKE CHEAP FORLIGHT
Ohio Storage Battery Company,

i COUNTRY HOMES,
] SUMMER HOTELS.
/ PUBLIC INSTITUTIONS.

59 WADE K1.IM... CLEVELAND. OHIO.

^"^^^DARTRICKsf^RTER f0. epical
Dealers I !25So.2ndSt.V)PHILADA.UPA. goods.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Ahlm-Edwards Elec. Co . si

American Battery Co xiv

American Elec. Fuse Co . .

American El. Heat. Corp.. xvi

American Ei. Meter Co—
Amer. El. Telephone Co. xvi

American Elec. Works — xiii

American Engine Co xvi

Amer. Impulse Wheel Co. xlli

Armorite Int. Con. Co.... ix

Arnold El. Pr. Station Co. xvi

Auto. Cir. Breaker Co— ii

Bain, Foree xvil

Baker A Co i

BallEnglneCo
BarnettCo., G. AH xxiv

Bates, D. L. & Bro xlii

Belkr.ap Motor Co
Besly & Co.,Chas. H xxiv

Bogart, A.. L
Brady, T. H xii

Brill Co., J. G xiii

Brixey, W. K 1

Brush Electric Co xxiv

Bryan & Humphrey xvii

Bryant Electric Co —
Buckeye Electric Co
Bullock Elec. Mfg. Co xvii

Butler Hard Rubber Co xv

California Asphalt Co 11

Camp Co., H. B xii

Card Electric Co vit

Carlisle* Finch.., M)(v . r
-=

—

V

Chicago Armature Co XIV

Chicago El. & Stereo. Co .

.

xvi

Chicago Fuse Wire A Mfg
Co xvii

Chic. Genl. Fixture Co...

C, M. A St. P. R. R
Clonbrock Steam B. Co.

.

Colburn ElectricMfg. Co.

.

Commercial El. Sup. Co.

.

Conn. Pipe Mfg. Co
xi

iv

Cutter El. A Mfg. Co xii

Dallett A Co. , Thos. H . . . . vli

Davis A Son, I. B xvili

Davis, L.W ix

Dayton GlobelronWks. Co. xvi ii

Delaware Hard Fibre Co,

Detroit Elec. Heat'g Co.. xiv

Diehl Mfg. Co vii

Directory, Principal Elec.
and Mech. Engineers.. . xvii

Dixon Crucible Co., Jos., xii

Eastern Elec. Cable Co....

Eddy Elec. Mfg. Co viii

Edison Mfg. Co ix

Electrical Exchange, The. xiv

Electric Appliance Co xii

Electric Arc Light Co Ill

Electric Storage Batt. Co. x

Electrician Pub. Co
xvi, xvlil.xx, xxlii

Empire China Works xvi

Farr Tel . Cons. A Sup. Co.

For Sale Advertisements., xiv

Fort Wayne El. Corp xiii

Fuel Economizer Co i

Garlock Packing Co
Garvin Machine Co., The .

General Electric Co ix

Genor & Colburn xxiv

Gilmore El. & Mfg. Co ... .

Gordon-Burnham Bat. Co. Hi

Guild A Lord xvi

Hart, C. S xiv

Hart AHegemanMfg. Co. xxi
Hemlngray Glass Co xiii

Hodge, Walsh A Loring... xiv

Holmes Fibre-Graph. Co. i

Holmes, Pyott A Co xiv

Huebel A Manger vii

Hunter Fan A Motor Co . . vi

Imperial Porcelain Works
Interior Condult&Ins. Co.

Internat'l Cor. Schools., xvil

International Elec. Co xiv

Iron-Clad Rheostat Co . .

.

1

Jewell Belting Co xiii

Johns Mfg. Co., H. W ii

Kartavert Mfg. Co
Keystone Electric Co xxi

Keystone Elec. Inst. Co.. xiv

Krotz, Allen A KeUy ii

Kusel. D.A.Tel. Mg.Co xvii

Leclanche Battery Co xv

Leffel A Co., James xviii

Leonard, Ward, Elec. Co..

Lever C. H. Mfg. Co xiv

Lindsley Bros xiv

Locke, Fred. M xii

Lombard Water Wh. G. Co. xiii

Main Belting Co
Manhattan Gen'l Cons. Co.

Mansfield Tern. Cop. Co.. xxiv

Mayo, V.J xiv

McLaurln A McLaren .... xii

McLennan A Co
.
, K -

McRae, A. L
Metropolitan Elec. Co—
Mica Insulator Co
Midland Electric Co

Moore, Alfred F
Munsell&Co., Eugene..

xvii

xix

xii

Nat. Conduit A Cable Co. i

National India RubberCo.

National Ore A Red. Co.. xix

National Tube Works Co. xiii

New York Ins. Wire Co.. xxiv

Northern Elec. Mfg. Co.... xi

Onio Electric Works vli

Ohio Storage Battery Co.
,

iii

Okonlte Co., The 1

Orne Elec. Const. Co xvti

Otto Gas Engine Wks.... xix

Partrick A Carter Co iii

Partridge Carbon Co 1

Patitz, A. M xvii

Peerless Rubber Mfg. Co.. . xii

Pelton Water Wheel Co.. xviii

Peoples' Electric Co ii

Perkins El.Switch Mfg. Co . i

v

PerrizoASons xiv

Peru Elec. Mfg. Co....— ix

Philadelphia Eng.Works .

Phillips Ins'd. Wire Co.. xiii

Phoenix Glass Co
Phosphor-BronzeS.Co.Ld xviii

Pittsburg & L. S. Iron Co. xiv

Pratt, Chas .A xvii

Puritan Electric Co xii

Queen & Co

.

Reislnger, Hugo ix

Reynolds, S. K xii

Robertson A Sons, Jas. L..

Rockwood Mfg. Co., The . xii

Samson Cordage Wks xii

Sawyer-Man Electric Co.

Shultz Belting Co xxiv

Siemens A Halske E. Co. . xxi

Simplex Electrical Co. , The. i

Smith Co., S. Morgan.... xviii

Spring Park Laboratory, ix

Standard Paint Co
Standard Tel. & El. Co... xvii

Standard Therm. A El. Co. l

StandardUnderg.Cable Co. i

Stanley Electric Mfg. Co.. xv
Stilwell-Bierce A Smith-
Vaile Co xiv, xv

Storey Motor A Tool Co. iv

St rombcrg- Carlson Tel.
Mfg. Co xvi

Studebaker Bros. Mfg. Co. i

Swarts Metal Refin'g Co.. xiv

Swett A Lewis

Taber A Mayer
Tagatz.H. a xiv
Triumph Electric Co ii

"Van Duzen Gas A Gasoline
Engine Co xix

Van Home, Burger A Co.. xix
Viaduct Mfg. Co xvii

Vulcanized Fibre Co xxiv

Want Advertisements ... xiv
Ward A Co., Montgomery.
Warren Electric Mfg. Co..xxii

Washburn A Moen Mfg. Co.xiii

Webster, Warren A Co ... . xix
Western Tel. Cons. Co ... . xvi
WestlnghouseEI.AMf.Co.. vii

Weston Electrical Inst. Co. i

Whitney Elec. Inst. Co.... xii

Williams, C. P ii

Wllliamsp. Wdn. Pipe Co xxiv
Worcester Polytech. Inst . - xvil

For Classifiod Index of Adv^r-fcl«*om^n*» ©OO i Ko VI-
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HARDTMUTH CORED CARBONS for Direct and Alternating Current

HABIRSHAW AND G. E. CO.'S

WIRES AND CABLES.

AMERICAN CARBON CO.'S Plain and Coated
CARBONS FOR SERIES ARC LIGHTING.

GENERAL WESTERN AGENTS.

HABIRSHAW AND G. E. CO.'S

WIRES AND CABLES.

DEALERS IN ELECTRIC LIGHTING SUPPLIES,
,_i39 Adams Street, CHICAGO.

THE ORIGINAL PATENTEES AND MANUFACTURERS OF

Cement-Lined Ducts

Engineers and Contractors for Complete Subways.

Address all Correspondence : XEW HAVEX, COSfU".

The Connecticut Pipe Manufacturing Company,

Office and Factory, West Haven, Conn.

THE

Storey
Motors.

Iron-clad. Completely Closed
In. Dust and Moisture ^^
Proof. No External Mag-
netism. I €s

X

Specially Adapted for Direct
Connection to Machinery.

m

Business Established 1S65.

Incorporated 1892.
E. H. Phdpps, President. "

GEO. O. Richards. Secretary.
Charles Ward, Gen. Mgr.

Special Direct Current Motors for All Classes of Work.

THE STOREY MOTOR & TOOL CO.,

«™ffi!&? 212-226 Carter St., Philadelphia, Pa.

CHICAGO OFFICE: Metropolitan Elec. Co., 186-188 Fifth Ave.
HEW TOBE OFFICE: 136 Liberty Street.

IS It \\C!1 FACTORY: Hamilton, Canada

IN A PORCELAIN CUP.
HIS IS ONEWAYO!

PUTTING KJ¥*

^1

PERKINS FLUSH

SWITCHES
AND NO EXTRA

ALL PARTS OF SWITCH INSULATED. SOLID ADJUSTABLE PLATES
ANY SIZE YOU WANT.

PERKINS ELECTRIC SWITCH MFG. CO.
NEW YORK. HARTFORD, CONN. CHICAGO.
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LEADERS
Set the pace; others strive

to keep apace* . .

The Lundell Fan Motor is a Leader—notice the attempts to imitate it. Money is fre-

quently counterfeited. Why? Because good money has value. Same reason applies to

Lundell Fan Motors. It is a fact that the paper upon which a Government bill is printed has

never been successfully counterfeited ; likewise the "works" of Lundell Fan Motors have never

,£*-"'
" been equaled. The armature is the "business end" of a motor and must be constructed to

stand constant service. For that reason the Lundell Armatures are iron clad and wound with silk insulated wire, every

inch of which is put on by hand and inspected. Others use cotton insulated wire put on by machinery. Why are Lundell

Armatures wound with silk insulated wire? Because it has four times the insulating and heat resisting qualities possessed by

cotton. Why do others use cotton insulated wire? Because it's cheap.

BUY A LUNDELL AND GET A LEADER.

CENTRAL ELECTRIC COMPANY,
173-175 Adams Street, Chicago.

?MVMWWWWWWWWVM¥
IRON ARMORED INTERIOR CONDUIT

Is the

Recognized

MANUFACTURED BY THE INTERIOR CONDUIT & INSULATION CO.

Standard
For

Interior Wiring.

THE STANDARD IS THE BEST TO USE BECAUSE
IT IS STANDARD.

WE HAVE ALL SIZES IN STOCK

GENERAL WESTERN AGENTS,
Central Electric Company,

'73 =I75 Adams Street,

CHICAGO.
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The Tuerk Alternating f Current Ceiling Fan.
1897 PATTERNS NOW READY.

Some New Features Embodied in Our '97 Product Make
It Better than Ever.

MADE FOR FROM 50 TO 120 VOLTS.

60, 125 AND 140 CYCLES.

THE HANDSOMEST FAN ON THE MARKET.

Strong, Reliable, Noiseless, Durable, Ornamental
and Inexpensive to Operate.

DIAL FEATURES:
1—9 igh Economy .

S e I f"-O i I i r%g Bearings.
Adjusta fc»le- Blades.
Starting Switch sit E

<t> Five different styles of finish—Bronze, Bower-

o-fc-fcom

$

SEND FOR 1897 CATALOGUE.

HUNTER FAN & MOTOR CO.,
FULTON, NEW YORK.

E. B. LATHAM & CO., General Sell- $
ing Agents, ij6 Liberty Street, New 4

York, U. S. A. I

READ THE ELECTRICAL PAPER.

CLASSIFIED INDEX OF ADVERTISEMENTS.
A itu Hi h lilt or*.
American Battery Co.
Electric Storage Battery Co.
Ohio Storage Battery Co.

Annunciators.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Electric Appliance Co.
Partrick A Carter Co.

Arc 1 -a in ps.
Bullock Elec. Mlg. Co.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Diehl Mfg Co.
Electrio Arc Light Co.
Ft.Wayne Elec. Corporation.
Keystone Electric Co.
Manhattan Gen'l Cons. Co.

Peoples Electric Co.
Perkins Elec. Switch Mlg. Co.

Puritan Electric Co.
Standard Therm. A Elec. Co.

Westinghouse El. & Mfg. Co.

Arc Light Cord.
Samson Cordage Wks.

Batteries and Jars.
Butler Hard Rubber Co.

Central Electric Co.

Chicago Edison Co.
Chicago Gen'l Fixture Co.

Commercial El. Supply Co.

Edison Mlg. Co.
Electric Appliance Co.

Genor A Colburn.
Gordon-Burnham Battery Co
Leclanohe Battery Co., The.
Metropolitan Electric Co.
Midland Electric Co.

Ohio Electric Works.
Peru Elec. Mfg. Co.

Bells.
Central Electric Co.
Commercial El. Supply Co.

Electric Appliance Co.
Huebel A Manger.
Ohio Electrio Works.
Partrick A Carter Co.

Belting.
Jewell Belting Co. -

Main Belting Co.
Shultz Belting Co.

Boilers.
Clonbrock Steam Boiler Co.

Books, Electrical.
Electrician Publishing Co.

Brushes.
Central Electric Co.
Commercial El. Supply Co.
Holmes Fibre- Graphite Co.
Partridge Carbon Co.

Burglar Alarms.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Huebel & Manger.
Partrick & Carter Co.

Cables (See Insulated Wires.)
Cables, Electric (See Insu-
lated Wires), Copper,
Sheet and Bar.
American Elec. Works.
Brixey. W- R.
Central Electric Co.
Commercial El. Supply Co.
Eastern Electric Cable Co.
Metropolitan Electric Co.
Moore. Alfred F.
National Cond A Cable Co.
New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C Co.
Washburn & Moen Mfg. Co.

Carbons.Points Jt Plates.
Central Electric Co.
Chicago Edison Co.
Chicago General Fixture Co.
Commercial El. Supply Co.
Electric Appliance Co.
Partridge Carbon Co.
Relsinger, Hugo.

Cars.
_ Brill Co., J. G.
Compound.
Central Electric Co.
California Asphalt Co.
Commercial El. Supply Co.
Electric Appliance Co.
Johns Mfg. Co., H. W.
McLennan & Co., K.
Okonite Co.
Standard Paint Co.

Conduits.
Armorite Interior Cond Co.
Camp Co , H. B.
Central Electric Co.
Commercial El. Supply Co.
Conn. Pipe Mfg. Co.
Electric Appliance Co.
Interior Conduit A Ins. Co.
National Cond. A Cable Co
Williamsport Wdn. Pipe Co.

Construction & Repairs.
Bullock Elec. Mfg. Co.
Chicago Armature Co.
Chicago Edison Co.
Davis, L. W.
Electrical Exchange, The.
Ft. Wayne Elec. Corporation.
Hodge, Walsh A Lorlng.
Keystone Electric Co.
Warren Electric Mfg. Co.

Contractors and Electric
Light Plants.
Ahlm-Edwards El. Co.
Arnold El. Pr. Station Co.
Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
Bullock Elec. Mfg. Co.
Card Electric Co.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hodge, Walsh A Loring.
Keystone Electric Co.
Northern Electl. Mfg. Co.
Patitz, A. M.
Peoples Electric Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Warren Electric Mfg. Co.
Westinghouse Elec & Mfg Co.

Copper.
Besly&Co.,Chas. H.
Mansfield Temp. Copper Co.

Copper "Wires.
American Electrical Works.
Besly &Co., ChasH.
Brixey, W. R.
Central Electric Co
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
General Electric Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn A Moen Mfg. Co.

Cordage.
Samson Cordage Wks.

Correspondence Schools.
Int. Correspond. Schools.

Crookes' Tubes.
Central Electric Co.
Commercial El. Supply Co.
Edison Mfg. Co.
Perkins Elec. Switch Mfg.Co.
Spring Park Laboratory.
Swett & Lewis.

Cross-Arms, Pins and
Brackets.
Brady, T. H.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.

Cut-Outs and Switches.
Automatic Cir. Breaker Co.
Bryant Electric Co.
Central Eleotric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Eddy Elec. Mfg. Co.
Electrio Appliance Co.
Ft. Wayne Elec. Corporation.
General Elec. Co.
Gilmore El. & Mfg. Co.
Hart & Hegeman Mfg. Co.
Imperial Porcelain Works.
Peoples Electric Co.
Peru Elec. Mfg. Co.
Perkins Eleo. Switch Mfg. Co.
Reynolds, S. K.
Westinghouse El. & Mfg. Co.

Dynamos.
Ahlm-Edwards El. Co.
American Engine Co.

Brush Electric Co.
Bullock Klec Mfg. Co
Card Electric Co.
Central Electric Co.
Chicago Armature Co.
Colburn El. Mfg. Co.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Keystone Electrio Co.
Northern Electl. Mfg. Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Warren Electric Mfg. Co.
Westinghouse El. & Mfg. Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
American El. Heating Corp.
Detroit Elec. Heating Co.
Johns. H. W., Mfg. Co.

Electric dieters.
American El. Meter Co.

Electric Railways.
Brush Electric Co.
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg. Co.

Electrical and Mechani-
cal Engineers.
Bain, Foree.
Bryan & Humphrey.
McRae, A. L.
Patitz, A. M.
Pratt. Chas. A.

Electrical Instruments.
Automatic Cir. Breaker Co.
Central Electric Co.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Electric Appliance Co.
Keystone El. Instrument Co.
Queen A Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Electrical Specialties.
Automatic Cir. Breaker Co
Carlisle A Finch.
Central Electric Co.
Commercial El- Supply Co.
Metropolitan Electric Co.
Peru Elec. Mlg. Co.

Electrical Woodwork.
Lever, C H. Mfg. Co.

Electro-Plating Hach'y.
Besly & Co., Chas. H.
Colburn El. Mfg. Co.
General Electric Co.

Engines, Gas.
Otto Gas Engine Wks.
Van DuzenGas&Gso.En.Co.
Van Home, Burger A Co.

Engines, Steam.
American Engine Co.
Ball Engine Co.
Philadelphia Eng. Works.

Fan Outfits.
Bates A Bro., D. L.
Central Electric Co.
Commercial El. Supply Co.
Diehl Mfg. Co.
Hunter Fan & Motor Co.
Interior Conduit & Ins. Co.
Westinghouse El. & Mfg. Co.

Feed Water Heaters.
Davis & Son, I. B.

Fibre.
Butler Hard Rubber Co.
Delaware Hard Fibre Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
BarnettCo..G. A H.

Fixtures, El. & Comb'n.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.

Fuse Wire.
Central Electric Co.
Chicago Fuse Wire A Mfg. Co.
Commercial El. Supply Co.
Electric Appliance Co.

Gaskets.
Johns, H. W., Mfg- Co.
Peerless Rubber Mfg. Co.

Gas Lighting, Electric.
Bogart, A. L.

Gears.
Besly A Co.. Chas. H

General Elec. Supplies.
Besly A Co., Chas. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Electric Appliance Co.
Genor & Colburn.
Hodge, Walsh A Loring.
International Elec. Co.
Metropolitan Electric Co
Ohio Electric Works.
Partrick & Carter Co.
Peoples Electric Co.
Peru Elec. Mfg. Co.

Globes and Electrical
Glassware.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Hemingray Glass Co.
Phoenix Glass Co.

Gov^nors, Water Wheel.
LombardWaterWheel Gv.Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hard Bubber Goods.
Butler Hard Rubber Co.

Induction Colls.
International Elec. Co.
Queen & Co.

Insulators and Insulat-
ing Materials.
Brixey, W. R.
Bryant Electric Co.
California Asphalt Co.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
Empire China Works.
Gilmore EL A Mfg. Co.
Hemingray Glass Co.
Hodge, Walsh & Loring.
Interior Conduit A Ins. Co.
Johns Mfg. Co., H. W.
Locke. Fred. M.
Mica Insulator Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co.. The.
Peoples Electric Co.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated Wires and
Cables—Magnet Wires.
American Electrical Works.
Brixey, W. R.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Eastern Electric Cable Co.
Electric Appliance Co.
General Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.

Lam ps, Alternating.
Puritan Eleotric Co.

Lamps, Incandescent.
Buckeye Electric Co.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
General Electric Co..
Metropolitan Electric Co.
Ohio Electric Works.

I

Perkins Elec. Switch Mfg. Co.
I

Sawyer-Man Elec. Co.
! Westinghouse El. & Mfg. Co.

I

Lamp Trimr's Wagons.
atudebaker Bros. Mfg. Co.

Lightning Arresters.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Westinghouse El. A Mfg. Co.

Magnet Wire.
(See Insulated Wires.)

Mechanical Machinery.
Besly A Co., Chas. H.
Garvin Machine Co., The.
Robertson A Sons. J. L.
Stilwell-Bierce Smith-Vaile.

Mica.
Central Electric Co.
Commercial El. Supply Co.
McLaurin & McLaren.
Munsell & Co., Eugene.

Mining Apparatus, Elec.
General Electric Co.
Westinghouse El. A Mfg. Co.

Motors.
Ahlm-Edwards Elec. Co.
American Engine Co.
Belknap Motor Co.
Brush Electric Co.
Bullock Elec. Mfg. Co.
Card Electric Co.
Central Electric Co.
Chicago Armature Co.
Colburn El. Mfg. Co.
Commercial El. Supply Co.
Dallett A Co., Thos. H.
Diehl Mlg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Interior Conduit & Ins. Co.
Keystone Electric Co.
Metropolitan Electric Co.
Northern Electl. Mfg. Co.
Ohio Electric Works.
Peoples Electric Co.
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Triumph Electric Co.
Warren Electric Mfg. Co.
Westinghouse El. A Mfg. Co

Packing.
Besly A Co. Chas. H.
Garlock Packing Co.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
California Asphalt Co.
Central Electric Co.
Commercial El. Supply Co.
Johns. H. W. Mfg. Co.
Standard Paint Co.

Phosphor Bronze.
Besly & Co., Chas. H.
Phosphor Bronze Sm. Co. Ltd.

Platinum.
Baker A Co.

Poles.
Hart, C S.
Lindsley Bros.
National Tube Works Co.
Perrizo A Sons.
Pittsburg A L. S. Iron Co.
Tagatz, H. A.

Porcelain.
Bryant Electric Co.
Central Electric Co.
Commercial El. Supply Co.
Empire China Works-
Imperial Porcelain Works.
Peru Elec. Mfg. Co.

Pulleys.
Rockwood Mfg. Co., The.

Push Buttons.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Partrick & Carter Co.

Refiners.
Swarts Metal Refining Co.

Regulators.
Belknap Motor Co.

Re-Winding.
Chicago Armature Co.
Chicago Edison Co.
Electrical Exchange, The.
Hodge, Walsh & Loring.

Rheostats.
Am. Heating Corporation.
General Electric Co.
Iron Clad Rheostat Co.
Leonard, Ward, Elec. Co.
Westinghouse El. A Mfg. Co.

Search Lights.
Carlisle A Finch.

Second-Hand Machin'y.
Chicago Armature Co.
Electrical Exchange, The

Speaking Tubes.
Electric Appliance Co.
Partrick A Carter Co.

Speed Indicators.
Besly A Co., Chas. H.
Keystone El. Instrument Co.
Queen & Co.
Weston Electrical Inst. Co
Whitney Elec. Inst. Co.

Steam Ganges.
Robertson & Sons, J. L.

Steam Heating.
Webster A Co., Warren.

Steel Pipe.
National Tube Works Co.

Storage Batteries.
American Battery Co.
Electric Storage Battery Co.
Ohio Storage Battery Co.

Tapes, Insulating.
American Electrical Wows.
Brixey, W. R.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Insulated Wire Co
Okonite Co., The.
Simples Electrical Co.
Standard Paint Co.
Washburn A Moen Mfg. Co.

Telephones. Telephone
Material and Switch-
boards.
American El. Telephone Co.
Central Electric Co.
Commercial El. Supply Co.
Farr Tel. A Cons. Sup. Co.
Kusel, D. A. Tel. Mfg Co.
Metropolitan Electric Co.
Orne Elec. Cons. Co.
Peoples Electric Co.
Standard Tel. A EL Co.
Stromberg-Carlson Tl.M.Co.
Taber A Mayer.
Viaduct Mfg. Co.
Western Tel. Cons. Co.

Transformers.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Ft. Wayne Elec. Corporation
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg. Co.

Trolley Cord.
Samson Cordage Wks. -

Trucks, Electric Car.
Brill Co , J. G.
General Electric Co.
Westinghouse EL A Mfg. Co

Turbine Wheels.
Dayton Globe Iron Works Co.
Leffel & Co., Jas.
Pelton Water Wheel Co.
Smith Co., S. Morgan.
Stilwell-Bierce Smith-Vaile.

Water Wheels.
Am. Impulse Wheel Co.
Dayton Globe Iron Works Co.
Leffel A Co., Jas.
Pelton Water Wheel Co.
Smith Co.. S. Morgan.
Stilwell-Bierce Smith-Vaile

Wire, Bare.
Besly & Co., Chas. H.
Brixey. W. R.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Okonite Co. , The.
Phillips Insulated Wire Co
Standard Underground C Co
Washburn & Moen Mfg. Co.

Wire Joints.
American Elec. Fuse Co.

X Ray Outfits.
Central Electric Co.
Commercial EL Supply Co.
Edison Mfg. Co.
Queen & Co.
Spring Park Laboratory.
Swett & Lewis.

F*or Alphabetical Index of Advertisoments Soe III.
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DIEHL IC FANS.
WOUND FOR ALL CURRENTS, EXCEPT ALTERNATING.

New Designstor this Season.
Ceiling F"ans sColumn Fans.

Propeller

HIGHEST EFFICIENCY. GREATEST DURABILITY,
Our finest designs are ornamented with solid cast brass.

OUR '97 FAN CATALOGUES ARE NOW READY.
Any ofOur Fans Furnished with Four Blades if so Ordered.

SHOV^ ROOMS:
NEW YORK, 561-563 Broadway. BOSTON, 128-132 Essex Street.

CHICAGO, 192-194 VAN BUREN STREET.

DIEHL MANUFACTURING CO
ELIZABETHPORT, N. J.

M

M^5field,Dh1dU.'5.A

Electric Motors and Generators,

It gives a light that's white and bright,
And two cents is the cost per night.

MANUFACTURED BY

THOS. H. DALLETT * CO.,
York St. and Sedgley Ave.,

PHILADELPHIA, PA.

•••••••••••

Portable Electric Drills,

Starting Boxes and
Controllers,

Automatic Switches

Flexible Insulated Couplings.

WE UNDERSELL ALL!
Bicvcle Electric LightsSi.OO
Necktie Electric Lights 1.50
Edison Elertrk- Motors 1,00
88 Medical Batteries 3.95
Electric Bells, finest... .25
Dry Batteries, best 25

„ 8100 Bk'vcles.best made 39.00

$V=-II- 81-25 Bicycle Bells 50

*=- Agents Wanted.
v//<^. Our Bicycie Electric Light
"Jff\ is the best thing that ever

- happened. Catalogue free.

Ohio Electric Works,
13 S. Water St.,

Cleveland, Ohio.

Style F.

B ELL S
PUSH BUTTONS.
Exclusive Features.

Send for New Catalogue.

Huebel & Manger,
MANUFACTURERS,

290 Graham St., Brooklyn, N. Y.

Westinghouse Polyphase Apparatus Supreme.
Generators, Motors, Transformers, for Two-Phase, Three-Phase and C P. Scott
Two-Phase Three-Phase System of Alternating Current Power Transmission.

26,000 H. P. IN OIL-INSULATED TRANSFORMERS CONSTRUCTED.
Potentials from 5,000 to 50,000 Volts. AH Apparatus Necessary for 100 Mile Transmission.

WESTINGHOUSE ELECTRIC AND MANUFACTURING CO.

New York, 120 Broadway. Chicago, N. Y. Life Bldg.
Boston, Exchange Btdg. Philadelphia, Qirard Bldg.
Buffalo, N. Y., 8 Erie Co. Bank Bldg. Pittsburg, Westinghouse Bldg.
Charlotte, N. C, 36-38 College St. St. Louis, American Central Bldg.

>URG,
San Francisco, Mills Bldg.
Syracuse, N. Y., Bastable Bldg.
Tacorna, Wash., 102 S. 10th St.

Westinghouse Electric Co., Ltd.,
.12 Victoria St., London, S.W., England.

For Canada address
Ahearn & Soper, Ottawa, Ont.
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Direct Connected or Belted for Electric Railways, Central

Stations, Isolated Lighting or Power Plants.

EDDY MOTORS-SLOW, MEDIUM OR HIGH SPEED.

We build all necessary apparatus for the transmission

of Electrical Power through factory or other buildings.

All Our Apparatus Guaranteed as Represented.

The Eddy Electric Manufacturing Company,
WINDSOR, CONN.

New York, H. B. Coho & Co., Mail and Express Building. Elmira, S. N. Blake.

Philadelphia, Walter C. Mclntire & Co., 506 Commerce St. St. Louis Western Electrical Supply Co.

Boston, G. M. Angier & Co., 64 Federal St. Kansas City, W. T. Osborn.
San Francisco, Cal., California Electrical Works, 409 Market St. Cincinnati, O., John A. Stewart.

Western Office: 304 Dearborn St., Chicago, Wallace & Hine, Western Agents.
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•TRADE MARK'

THE ELECTRA
HIGHEST GRADE NUERNBERG CARBONS. •TRADE: MARK'

FOR DIRECT CURRENT ARC LAMPS. FOR ALTERNATING CURRENT ARC LAMPS,
-SEND FOR 1_/VTEST PRICE LIST TO-

HUGO REISINGER, NO. 38 BEAVER STREET , NEW YORK.
SOLE IMPORTER FOR THE

UNITED STATES AXD CANADA.

REPAIRS
L. W. DAVIS,

MURDOCK BUILDING,

CINCINNATI, OHIO.

FLUORQSCOPES AND SCREENS
Of the recently discovered Fluorescent

Crystals are being used by a large number
of physicians, hospitals and experimenters,

in place of tungstate of calcium and other

sails, as they accomplish the result of

showing each image undimmed by previous

exposure or phosphorescence, make clear

the most vague shadows which can not be

traced when calcium of tungstate is used,

and are absolutely instantaneous in effect.

A leading scientist says: "I find the

Fluoroscopes and Screens of this Crystal an

improvement over all others that I have

used."
Made only by the

•ring Park Laboratory,
jamaica plain, mass.

Also Complete X- Ray Apparatus, Scientific and Electrical Instruments.

THE ONLY GENUINE EDISON
X-RAY
APPARATUS

and FOCUS TUBES
ARE MANUFACTURED BY

. THE EDISON MANUFACTURING COMPANY.
Special Focus Tubes for Battery X-Ray Sets.
Special Focus Tubes for Direct Current X-Ray Sets.
Special Focus Tubes for Static Machine Work.
3, 4, G, 8, 10 and 12 inch X-Ray Sets for Battery and 120-Volt

Direct Current.

WRITE FOR NEW CATALOGUE.

ALL OUR FOCUS TUBES ARE MANUFACTURED AT THE

EDISON LABORATORY.
EDISON MANUFACTURING CO.,

I 10 EAST 23d STREET, NEW YORK.

[HercOuEsTjatTerje^
|A_ Cledc batteries!

,im
I PORCELAIN INSU[ATION 01 all KindsJ

We Solicit the maKIn; ol

SpecAl Designs of- Porcelain.

ARMORITE"!
INTERIOR CONDUITCUMMINOS PATENTS.)

Note how the Wood-Lining does not crack.

ARMORITE INTERIOR CONDUITa,£gjfie
ELECTRIC APPLIANCE CO., Chicago, General Western Agents.

Qj E, ^ '97 MODEL.

FAN MOTORS
FOR ALTERNATING CURRENT

-AND-

DIRECT CURRENT CIRCUITS.

GENERAL ELECTRIC COMPANY,
DIRECT
CURRENT
FAN MOTOR. ALTERNATING CURRENT FAN MOTOR.

8AL.ES OFFICES IK ALL LARGE CITIES IS THE CXITED STATES.
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TRADE MARK:

©fjlorrtir Accumulator"
REGISTERED SEPTEMBER 11, 1804.

BATTERY SUB-STATIONS INCREASE THE
OUTPUT AT POINT OF CONSUMPTION.

Boston Edison Co/s Third Battery Station

(A FOURTH BATTERY, CAPACITY 8,000 AMPERE HOURS, NOW BEING INSTALLED.)

The First Independent Battery Station Built in America.

The Scotia Street Plant of the Edison Electric

Illuminating Co. of Boston.

ELECTRIC STORAGE BATTERY GO.
Drexel Building, Philadelphia.

BRANCH QPPICBS:
66 Broadway, NEW YORK. 1543 Marquette Bldg., CHICAGO. 2 I 5 N. Calvert St., BALTIMORE, MD.

222 Market St., SAN FRANCISCO, CAL. 92 State Street, BOSTON, MASS.

For Electric Launch Batteries and Apparatus, address The Electric Launch Company, Morris Heights, New York Cltv.
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EraEifE F. Phillips, Prest. F. N. Phillips, Treas. W. H. Sawtbe, Secy.

AMERICAN ELECTRICAL WORKS,
FBOTIDEX'CE, R. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Store, P. C. Ackerman. 10 Cortlaudt St.

Chicago Stoke, F. E. Donolioe, 241 Madlsoii St.

Montreal Branch, Eugene F. Phillips' Electrical Works.

THE ONLY

WATER = WHEEL GOVERNOR
GOVERNS.

Waterville & Fairfield Railway & Light Co., )

Waterville, Me., Jan. 18, 1896. f

Lombard Water-Wheel Governor Co., Boston, Mass.
Gentlemen:—In regard to your Type C governor, which is regulating for us

our two Hercules Wheels, which give power to operate our Light Plant, Street
R. R. and Power Generator, we are frank to admit that the machine does its work
admirably. We have no hesitancy in recommending it to those in want of a
governor. (Signed)

I. C. Libbt, President Waterville & Fairfield R. R. & L. Co.

LOMBARD WATER-WHEEL GOVERNOR CO,
61 Hampshire St., BOSTON. MASS.

MDOUBLE GROOVE PONY INSULATOR
HICH INSULATION.

The most perfect Glass Insulator made is the
Teat Insulator.

"The Teats on the lower rim of the petticoat
attract the water on the outer and inner surfaces
of the Insulator into drops. The water drops
from these points onto the cross arm, thereby
preventing the moisture from creeping to

the pin."

HEMINGRAY GLASS CO.,
Covington,

Ky.

Patented. FACTORIES, MUNCIE, IND.

THE NEW POWER WHEEL
IIM

WATER OR STEAM WHEEL.
FRONT VIEW OF BUCKET.

WILL FURNISH MORE POWER PER CUBIC FOOT OF WATER
USED THAN ANY OTHER WHEEL MADE.

SEND l'<> It ( ATAI.OI.I i;.

AMERICAN IMPULSE WHEEL CO. OF N. Y., liberty st

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Apparatus for

Arc, Direct Curren-fc and Alternat-
irsg Incandescent Lightingand

Power Transmission.

J.G. Brill Company, Philadelphia,

Builders of Railway and Tramway Cars of all Classes.

Special Attention Given to the Building of Electric Motor and Trail Gars.

Builders of Brill No. 2 I Truck with Solid Forged Frame, and "Eureka"
Maximum Traction Pivotal Truck. -

EVERYTHING IN WIRE.
BARE AND INSULATED.

ALSO MANUFACTURERS OF THE "CHICAGO" RAIL BOND.

WASHBURN * MOEN MFC. CO.,
WORCESTER, MASS.

BRANCH OFFICES AND WAREHOUSES: New York, Chicago. San Francisco, Houston, Philadelphia,
Pittsburg, Scranton.

Jewell Belting Co.,

TANKERS OF

OAK BELTING LEATHER,
Manufacturers of.

High Grade Oak Belting,

HARTFORD, CONN.

TtOLlEirOU!
National Tube Works Company.

Boston, 70 Federal St. I Chicago, corner Clinton and Fulton Streets.
New York, Havemeyer Building, Corf landt St. St. Louis, 038 North Second Street.
Pittsburg, Fidelity Building, Fourth Ave. I Works, McKeesport, Pa.

I

...

ELECTRIC

FAN 1

——^£?c-

Wounct tor
Any Voltage

A Written Guarantee

With Each Fan

D.L. BATES &BR0.
-^Z^ DAYTON 0.

<y 01$ ^

WEATHERPROOF WIRE.
AGENCIES:

Western Electric Co., New York.

Electric Appliance Co,, Chicago,

Pettingell Andrews Co., Boston,

Electrical Engineering Co., Minneapolis,

St. Louis Electrical Supply Co., St. Louis.

Tie Bradford Belting Co., Cincinnati,

Phillips Insulated Wire Co,

Office and Factory: PAWTUCKET, R. I.
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WANTED.
Position as superintendent of electric light and

power or large isolated plant, by thoroughly
competent man (married), having had over 15

years' practical experience in electric and steam
Jtlants. Unquestionable recommendations. Ad-
'ress "A1." care Westekn Electrician, 510
Marquette Bldg., Chicago.

WANTED.
Situation by an electrician as superintendent

of lighting plant, or foreman of construction;
have had eight years' practical experience.
Sober and industrious; am four years in my
present position; references from my employer.
Address "INDUSTRIOUS," care Western Elec-
trician, 510 Marquette Bldg., Chicago.

WANTED.
A position as electrician or superintendent by

a thoroughly competent man having ten years*
practical experience In lighting and power sys-

tems. Can repair or install; will also Invest some
capllal if satisfactory; references. Address
"Practical," care Western Electrician, 510
Marquette Bldg.. Chicago.

WANTED.
One second-hand 100 k. w. 500 volt power gen-

erator, and one 200 to 270 It. w. 500 volt power
generator, also one 1,000 volt 60 cycle alternator
of 100 k. w. capacity; thirty 1,200 c. p. double car-
bon T.-H. arc lamps. Address **K.."care West-
ern Electrician, 510 Marquette Bldg.,
Chicago.

WANTED.
Position '"as traveling salesman. Well ac-

quainted wjth the electric trade in the middle
and southern states. Can control large trade.
Eight years' experience. Address "J. M. W.,"
care Western Electrician, 510 Marquette
Building, Chicago.

WANTED.
For cash, two 50-light, 10 ampere arc machines,

second hand.

MUNICIPAL ELECTRIC LIGHT PLANT.

PADVCAH. KY.

\A/A NTED.
ARMATURES TO REWIND.
Winders direct from T.-H. and Westinghouse
shops. Work guaranteed. Ten years' experience.
Light plants installed complete. Send for prices.

HODCE, WALSH & LORINC,
531 Delaware, Kansas City. Mo,

U. S. Engineer Office, Montgomery, Ala., April
19th, 1S97. Sealed proposals for furnishing and
delivering at Pensacola, Fla., an electric plant
and ammunition hoists, will be received here
until 12 O'clock. M„ May 29th, 1S97. and then pub-
licly opened. Informa'ion furnished on appli-
cation. F. A. MAHAN, Major Engrs.

FOR SALE.
Two 30 k. w. l.ooi volt compound wound Gen-

eral Electric alternators, latest type, with excit-
ers and instruments, good as new and very
cheap. One 60 k w. standard alteraat-.r, 1,000
or 2.000 volt, with exciter and instruments, in
line condition. A bargnin. V. J. MAYO.

100 N. Clinton St., Chicago, 111.

FOR SALEJHEAP.
Six 25 amp. 110 volt dynamos, compound wound.
Six live horse power motors, any voltage.
Twelve amperemeters.
Twelve Toltmeters. Write for prices.

HOLMES, PYOTT & CO.,
13 V Jefferson St.. Chicago.

ELECTRICAL

EXCHANGE,
166-174 S. CLINTON ST.,

CHICAGO.

long-Distance 7|k 744 Express.

WRITE FOR* PRICES.

Anchor or Toggle Bolt.

Electrical and Small Woodwork a Specialty.
Send for catalogue.

C. H. LEVER MFG. CO., CHICAGO.

For Sale Cheap and in First-Class Condition.

One 500-voltfIashiDg dynamo; one hydro-carbon
electroplating machine; one metal" case Wirt
ammeterO-15; one Packard vacuum pump. No. 2;
one 66-gal. compressed air tank, pump and gage;
ninemercury pumps complete; eight glass blow-
ers' fires; two large wooden back rheostats; two
Ward arc lamps; one Queen photometer (large
size)- one galvanometer, t. 44; one bridge; one
30-light combination gas machine; one Methvens
screen; belting, lamp bulbs, and many items
used in manufacture of incandescent lamps.NTAXDAKD KLKCTJtIC CO., Clinton,
Wis.

FOR SALE.
One 30 h. p., 500 volt iron clad, sec-

ond hand.

One 25 h. p., 500 volt iron clad, sec-

ond hand.

One 250 ampere, 220 volt Manches-
ter type, compound wound, new,
complete.

One 150 ampere, 220 volt Manchester
type, compound wound, new,
complete.

One 7A h.p., 220 volt iron clad motor,
new.

One 2 h. p., 220 volt iron clad motor,
new.

One f h. p., 220 volt iron clad motor,
new.

One s h. p., 220 volt Manchestertype,
second hand.

All the above machines have self-oiling hear-
ings and guaranteed -to beas represented. Write
for prices.
Also the following:

One 15 light arc dynamo, new type
Excelsior.

One 7 light arc dj namo, old type Ex-
celsior.

Two 10 light arc dynamos, old type
Bain.

Fifty double carbon Excelsior arc

lamps.

Ten single carbon Rushmore arc

lamps.

Nine single carbon Bain arc lamps.

CHICAGO
ARMATURE
COMPANY,
(Incorporated),

14 and 16 North Canal Street. Chicago.

Scrap Copper Wire Wanted.
If you have any Old Copper Wire of any description to

dispose of, it will pay you to communicate with us, as we are
"'<• all times in the market for any quantity of Scrap Copper
Wire, at the highest market values. We pay cash and send
prompt returns. We are also supplying the electrical trade with
our high grade Babbitt, Cotton Waste, Solder, Etc. Please com-
municate with us.

SWARTS METAL REFINING CO.,
I 18 and 120 W, Lake Street, CHICACO, ILL.

Siilwell's Patent™ Water Purifier.
Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

The Stiltell-Bierce & SMMaile Co.,

DAYTON, OHIO.
Risdon Iron A Locomotive Works, San Francisco, Cal., Pacific Coast Agent.

WHITE GEDAR POLES
And STREET CAR TIES.

Wholesale Producers.

PERRIZO & SONS, DAGGETT, IVllOrH.

Map of the United States.
A large handsome Map of the United

States, mounted and suitable for office or

home use, is issued by the Burlington

Route! Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S Eustis, Gen'l Pass. Agent, C„ B.

&Q. R. R., Chicago, 111.

INTERNATIONAL ELECTRIC CO,
76 Beekman Street.

New York.

Ruhmkorff
Induction Coils,

Telephone Colls, Expert*

menial Work, Small Ma-
chinery, Binding Posts.

CEDAR
Lindsley Bros.,

MENOMINEE, MICH.,

WHOLESALE PRODUCERS. POLES

FOR PRICES

CEDAR POSTS, POLES AND PILING
Write H. A. TAGATZ, Beaver, Wisconsin.

WHOLESALE PRODUCER OF ALL KINDS OF CEDAR PRODUCTS.

Write for

Prices on LIVE GEDAR POLES cs
TO

S. Hart,

0C0NT0, WIS.

Cedar Poles at First Hands.
"We can supply you with anything In the cedar line. "Write for delivered prices.

Pittsburgh & Lake Superior Iron Co., Whitney, Menominee Co., Mich.

Keystone Electrical

Instrument Co.,
9th St. & Montgomery Ave.,

PHILADELPHIA.
Switchboard Instruments

For Central Stations and
Isolated Plants.

Hew York. 15 Cortlandt Street.
Chicago, 1440 Monadnock Bldg.

Playing Cards.

You can obtain a pack of best quality

playing cards by sending fifteen cents in

postage to P. S. Eustis, Gen'l Pass. Agent,

C, B. & Q. R. R., Chicago, 111.

ARE THE BEST.

AMERICANIST
ARE THE BEST. Son3 for Descriptive Circular.

Absolutely Non-Infringing.
Protection Cuaranteeo.

AMERICAN BATTERY CO.,
d nas. 38 W. Quincr St., Chicago, III.

Agents Wanted.

A few good live agents

to take subscriptions for

the WESTERN ELEC-
TRICIAN and handle our

book publications. Liberal

commissions paid.

Address, stating expe-

rience and references,

Electrician Publishing Co.,

5 I O MARQUETTE BLDC,

CHICACO.

««i

ELECTRIC

DISK

STOVE

!

Excels all others for Cooking, netting Wax, etc. Made for all incandescent circuits.
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Dealers sell our goods quickly because they are O. K. and pricesare right. Agents wanted in territory not taken. -

DETROIT ELECTRIC HEATING CO.,
132 SHELBY STREET DETROIT, MICH.
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Victor Turbine Water Wheel.
Cylinder or Register Gate— Close Regulation and High Efficiency

at Full and Partial Gate.
The attention of ELECTRIC COMPANIES is called to this CELEBRATE!* WATERWHLEL as particularly adapted to their use, on account of its remarkably steady motion,

nigh, speed and great efficiency aiid lame capacity for its diameter, being double
the power of most wheels oi the same diameter. It is used by a number of the leading electric com-
panies with great satisfaction. In the economical use ol water it is without an equal, producing the
highest percent oi useiul effect guaranteed.

SEND FOR CATALOGUE AND PARTICULARS.
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 38 feet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts,
and where the situation admits of their use we recommend them.

THE STILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works, San Francisco, Cal., Pacific Coast Agents.

Most Durabl< ittery Cells Produced.
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Manufactured by The Butler Hard Rubber Co. 33 Mercer St., N.Y.

Moonlight Schedule

FOR 1897
IS NOW READY.

'rice IO cents.
ELECTRICIAN PUBLISHING CO., 510 Marquette Bldg., Chicago.

The Standard Open Circuit Batteries

of the World.

SEND FOR CIRCULAR AND PRICE J.

THE LECLANCHE BATTERY CO.,

111 to 117 East 131st St.. N.Y.

THE S. K. C. SYSTEM.
A COMPLETE SYSTEM FOR

Long Distance Transmission,
General Station n

ill and Factory Equipment,
Generators will be wound and guaranteed for an E. M. F. as high as

10,000 VOLTS.
CORRESPONDENCE SOLICITED,

STANLEY ELECTRIC MANUFACTURING COMPANY,
F=>ittsfield, 1VI1

THE ROYAL ELECTRIC CO., Montreal, Canada, are

sole licensees for the manufacture and sale of the S. K. C.

System in Canada. ... . . . ,

U.
BRANCHES OFFICES:

Chicago, 1506 Marquette Building.
Boston, Equitable Building.

IMew York, 39 Cortlandt St
San Francisco, 106 Market St.

Anderson, S- C.
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THE STROMBERG-CARLSON

TELEPHONE MANUFACTURING CO.
72 JACKSON BOULEVARD,

CHICAGO, ILL., U. S. A.

This Company owns letters patent granted to Alfred Stromberg
and Androv Carlson, under sundry dates, covering Telephone Ap-
paratus that infringes none and is second to none.

Full Equipment for Central Stations, also for House, Office, Factory, Police and
Fire Alarm Systems. Manufactured under our own patents from crude material.

American Electric

Telephone Go.,

The Largest Manufacturers

elephone
witchbo; rd
IS THE UNITED STATES.

All Goods Strictly High Grade.
325 exchanges, aggregating 60,000 telephones, in

use. Three years service. "Write for our 1897

catalogue showing new types and prices.

American Elec. Telephone Co.,

I 7 1 and I 73 S. Canal Street, CH ICAGO.

Electric Stew Pan. Electric Curling Iron Heater.

Some of our goods which connect to lamp sockets,

using from i to 2 amperes at 110 volts.

AMERICAN ELECTRIC
HEATING CORPORATION.

Electric Heating Tad.

NEW YORK,

39 C0RTLANDT STREET.

BOSTON,
SEARS BUILDING.

CHICAGO,
M0NADN0CK BLOCK.

•7.00

Electric Stove. Electric Smoothing Irons. Electric Foot Warmer

ELECTROTYPES.
CHICAGO ELECTRO. & STEREO. CO.,

106 and 198 S. Clark St., Chicago.

Arnold Electric PowerStation Co.,
Suite 1540 Marquette Bldg., Chicago.

Engineers and Contractors for

Electric Power Stations.

Sole owners of patents controlling the "ARNOLD
SYSTEM" of power station construction.

Reduction in first cost, economy and greater
reliability in operation. "Write for information.

AMERICAN-BALL

ENGINES.

Multipolar Dynamos and Motors.

AMERICAN ENGINE CO.,

Bound Brook, N. J.

WESTERN TELEPHONE

-^CONSTRUCTION CO.,
260 S. Clinton Street, CHICACO,

. . LARGEST MANUFACTURERS OF . .

Telephones and Appliances,
EXCLUSIVELY, IN THE UNITED STATES.

WTAsnom.

Going

Backward
" The man who stands still, goes back-

ward." Are you standing still ? Are you
keeping in line with everything new in

mechanics, engineering and machinery ?

Are you a reader of Lord's Power and
Machinery Magazine? If not, send 10

cents for a sample copy. There is every-

i thing in it you ought to know. It con-

1/ tains more important and valuable mat-

r ter than any other publication in the

S world. That sounds broad and boast-

ful, but it is so. Published monthly.

Si a year.

GUILD & LORD
613 Atlantic Ave., Boston, Mass.

THE TELEPHONE HAND-BOOK
BY HERBERT LAWS WEBB.

Member of the American Institute of Electrical Engineers, and of the Institution of Electrical Engineers, London, Author of "A Pra .ileal Guide to the Testing of
Insulated Wires and Cables." Joint Author of

"Electricity in Daily Life."

146 Pages, 138 Illustrations, Cloth, Hi
EXTRACT FROM PREFACE.

ind-Book Si: 'rice $I.OO.
"This little book has no pretension to be considered a complete treatise on telephony as it exists in America. The time for such a work Is not yet come. But It is felt that there Is a demand

for a practical book on telephone working ami management, and the TELEPHONE HAND BOOK Is an attempt at meeting that demand. With the exception of a few chapters dealing with
certain forms of transmitters and receivers used in Europe, which are given for the information of those who may wish to engage in the manufacture of telephones, the book is based entirely on
standard American practice; and most of tne material, apparatus and methods described are peculiar to or have originated in this country."

No pains have been spared to make it the best book of its kind. It is right up to date, intensely practical, and so plain and clear in its language that anyone can understand aud learn from it

everything regarding telephone work and management. It conforms in size and style to our other Hand-Books which have been so favorably received by the entire electrical fraternity.

CHAPTER 1. The Invention of the Telephone.
2. Sound Waves. Articulate Speech.
S. Electric Telephony. The Bell Telephone.
4. The Microphone.
5. Current Induction. Electromagnetic In-

duction.
6. The Induction Coil: Its Use In the Tele-

phone Transmitter.
7. The Complete Telephone Circuit.
8. Magnet Telephones.
9. The Bell Telephone Receiver.

10. Other forms of Magnet Telephones.
U. Tne Gower, Ader and D'Arsonval Recejv-

-CQNTENTS.
CHAPTER 13. Carbon Transmitters.

14. The Blake Transmitter.
15. The Long Distance Transmitter.
16. The Sohd-bacfC Transmitter.
17. The Berliner Transmitter.
18. The Cuttriss Transmitter.
19. Various European Transmitters.
20. The Efficiency of Carbon Transmitters.
21. Batteries for Telephone Work.
22. Open Circuit Batteries.
23. Closed Circuit Batteries.
24. The Practical Management of Batteries.
25. Magneto Bell.

CHAPTER 28.

29.
80.

31.
32.

33.

34.

35.

Metallic Circuit.
Underground Wires.
Lightning Arresters.
Inside Wiring.
Installation of Telephone Instruments.
Inspection and Maintenance.
The.Condenser; Its Use in Telephony.
Electromagnetic Retardation.
Exchange Working.
Small Exchanges.
Party Lines: The Bridging Bell.

Long Distance Telephony.
Duplex Telephony.
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* You've seen them.

Worked fine,

Didn't they?

If you are interested in

GOOD TELEPHONES
Send for our catalogue.

ORNE ELECTRIC CONSTRUCTION CO.,

Owings Building, Chicago.

»-|-*THIS(2 HAS BEEN MAKING

Telephones
& 20 YEARS, NOT CHEAP BUT
SERVICEABLE AND FULLY GUARANTEED.

CIRCULARS FURNISHED. •

Viaduct Electric Oj
BALTIMORE, MP, U.S. A.

Tie Worcester Polytechnic- Institute,
WORCESTER. MASS.

V. C. SEXBGXHALL, President.

Courses of study In Mechanical, Civil and Elec-
trical Engineering; Chemistry and General
Science. New and extensive laboratories in
Enginee'rine, Electricity, Physics and chemistry.
Special facilities in Steam and Hydraulics, 176-
page Catalogue, showing positions filled by
graduates mailed fret. Address J. K. MAR-
SHALL, Registrar.

BINDERS
FOR THE

1 1

It

$1.00 Each.

Sucnucui Fdsl Cd.

CHICAGO.

DEXTER, MO., November 18, 1896.

THE D. A. KUSEL TELEPHONE MFG. CO.,

NO. 1 105 PINE STREET, ST. LOUIS, MO.
Gentlemen:— Enclosed find St. Louis exchange .... to balance my account.

I have all of the twenty telephones now in, and five lines, each about ten miles
long, completed. The lines are all working perfectly, and I can hear a watch
tick at the end of any of the lines. You will please enter my order and ship as
soon as possible ten more of your No. i Telephones and another shelf of drops for

my switchboard; I believe it takes twenty-one drops to fill a shelf.

Yours truly, E. C. MOHRSTADT.
Above is one of many such letters we have on file from our customers. If you are not as well

satisfied with the goods you are purcbasiag, remember we are still at the old stand ready for
business.

THE D. A. KUSEL TELEPHONE MFG. CO., No. 1 105 Pine St., St. Louis, Mo.

Steam Engineering and
Electricity

Taught by Mail.

Our Stationary Engineers' Scholarship includes instruction in Arithmetic, Mensuration and the
Use of Letters in Algebraic Formulas, Mechanics, Mechanical Drawing, Steam and Steam Engines,
Steam Boilers, Dynamos and Motors.

Besides a thorough education in the theory of Steam Engineering the instruction is designed to
ijualit'Y Steam Engineers and other students to understand, operate and care for electrical ma-
chines; to instill electrical plants; to perform calculations and to locate and remedy faults.

Studies are carried on at home. Nn t.iinpi lost; fmm work. Specially prepared Instruction andStudies are carried on at home. No time lost from work.
)ks, furnished free tosti

'I Engineering in all its branches; Book-Keeping a?id Business Forms
Question Papers, superior to text-books, furnished free to students,

Also courses in Mechanics "'

and the English Branch
A circular giving full particulars will be sent free. Mention the subject in which you are inter-

ested. Address

THE INTERNATIONAL CORRESPONDENCE SCHOOLS, Box 1002, Scranton, Pa.

We have jast issued a NEW cata-
logue of electrical books containing 100

fiages, listing every work on electric
ty. A copy will be cheerfully mailed
on receipt of a two-cent stamp.
ELECTRICIAN PUBLISHING- CO.,

610 Marquette Bldg., Chicago.

8 GolD Q
MedalS

Havre, Brussels, Paris,

Edinburgh, Chicago. Etc.

Foreign and U.S. Patents.

MILDE
MILDE
MILDE
MILDE
MILDE
Standard Telephone and Electric Co.,

Sole Licensees. MADISON, WIS., U. S. A.

Sensitive as a Blake,

Powerful as a Solid Back,

No Adjustment Required.

Will Not Pack or Get Out of Order.

DIRECTORY OF PRINCIPAL ELEC-

TRICAL ANO MECHANICAL

ENGINEERS.

Charles A. Pratt,

Consulting Electrical Engineer.

Power transmission and subdivision for
factories. Electric coal mining plants.
Designs for special machinery.
Flans, specifications, tests, supervision.

1118 Monadnock Bldg., Chicago.

Foree Bain,
Electrical and

Consulting, Mechanical Engineer.

Supervising, Plans, Specifications and
Constructing, General Engineering.
Testing. Expert In Patent Causes.
Suite 1657, 1658 and 1059
Monadnock Bldg., CHICAGO.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,
Consultations, Eeports, Estimates, Plans,
Specifications, Superintendence, Tests, Pur-
chasing. Designs of Central Stations a Spe-
cialty. Turner Building?, St. Louis.

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

306 Oriel Bldg., ST. LOUIS, MO.

A. M. Patitz, m. a. s.m. e.,

Consulting Mechanical and
Electrical Engineer.

Consultations, Examinations, Reports, Plans,
Specifications, Estimates, Superintendence
and Purchasing. Heating and Ventilating
Plants, Power, Electric Light and Boiler
Plants. Room 1101 Pabst Bldg., Milwaukee, Wis.

FUSE WIRE) Co"ect
.

I Carrying:

AND LINKS) Capacity.
„. ... _„«__..- \ Absolutely
FOR ALL SYSTEMS. ) uniform.

CHICAGO FUSE WIRE & MFG. CO.,

153 Lake St., Chicago.

The Bullock Electric Mfg. Co.,
1032 ROADWAY, CINCINNATI, OHIOr-SSO. \J

ELECTRIC LIGHT
AND

POWER PLANTS
AND

SLOW SPEED
MOTORS.

NEW YORK:

BOSTON:

St. Paul Building.

No. 8 Oliver Street.

PHILADELPHIA:
No. 662 Bourse Building.

CHICAGO:
No. 623 Western Union Bldg.
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PROGRESS THE ORDER OF THE AGE.
The New American Leads.

Recent improvements made in the New American Turbine have increased the power as per their

diameter, and produced greater efficiency from whole to half water than any other turbine, as
evidenced by the following, copied from certified tests made at Holyoke, Mass., on the dates named,
and signed by A, F. Sickman, engineer In charge of experiments, and E. S. Waters, hydraulic
engineer.

The originals of these certificates and tests of other Blzed wheels can be seen at our office.

Teslof a 46-Inch Wheel—July 9, 1894. Test of a 42-inch Wheel -July 14, 1894.

Head.
Eev.per
Mln.

Cu. Ft.
perSec.

H. P.
Per
Gent.

Whole Gate
%
% ."

%
'A

Head. Rev. per
Min.

128.00

134.80
129.33
125.25

121.00

Cn. Ft.

perSec.

134.18

120.85
104.86

92.76

70.80

H. P.
Per
Cent.

Whole Gate
%
M
%
•A

16.06
16.42

16.78
17.03

16.88

119.17
122.00

117. 33-

111.83

118.67

141.58
127.18

112.60
98.12
82.07

205 27

195.19
175.74
149.99

118.40

79.76
S2.68
82.18
79.31

76.52

16.33

16.66
16.59

17.13

17.48

199.56

188.14
162.89

142.40
98.85

80.50
83.09
82.77

79.21

70.60

For information and catalogue write

THE DAYTON GLOBE IRON WORKS CO.,
NO. 80 LUDLOW STREET,

IIAVTIIX. OHIO.

THE PELTON WATER WHEEL
Is known the world over as atTordingthe most simple, reliable

and economical powerforall purposes.

7,000 WHEELS NOW RUNNING IXnz^™£°eT™eia * mostem -

ELlCTKIL 1 UWhH I KAIlolVlluOlUll. this purposeabd areoperating the major-

ity of«stations of this character in all parts of the world. Highest efficiency and best regulation

guaranteed. Catalogues furnished on application. Address

PELTON WATER WHEEL CO.,
143 Liberty Street, or 121-123 Main Street,

NEW YORK. N. Y., U. S. A. SAN FRANCISCO. CAL.. U. S. A.

Feed Water Heater and Purifier.

Provided with U-shaped Tubes, it Never Leaks.

THE HIGHEST GRADE OX I. V.

Our catalogue contains the representative names of a large number of con-
tented buyers of It 1, li It V M A X HEATERS built by us In the last twenty
years. A copy awaits your order at any time.

I. B. DAVIS & SON, Makers, Hartford, Conn.,
Or addresses given below:

Jas. Berrvman, 125 North 4th St., Philadelphia.
W. H. Gibson. 520 Medlnah Temple. Chicago.

1 Jos. Wliitaker. 7 and 9 Pearl Street. Boston.
A. A. Cardwell, 39 Cortlandt Street, Room 127, New York.

ELECTRICITY FOR EN6INEERS.
424 PAGES. ILLUSTRATED. PRICE $2.50.

ELECTRICIAN PUBLISHING CO.,
910 Marquette Building, - - OHIOAOO.

the Mccormick
TURBINE.

On Vertical or Horizontal Shaft,

Especially Adapted for Electrical Work.
Gives more power per diameter with a higher

percentage of useful effect than any other water-
wheel heretofore mode. AH sizes, right and left hand,

are built from patterns perfected under systematic tests in the

1 1 olvoke Testing r' lume.
Parties having power plants which are unsatisfactory, anc

those contemplating the improvement of powers, will find it to

their interest to confer with us, as we are willing to
guarantee results where others have failed, no
matter what make of turhine has been in use.

^ STATE REQUIREMENTS AXD SEND FOR
CATALOGUE.

S. MORGAN SMITH CO., York, Pa.
Estimates furnished for complete power plants and

results guaranteed.

WATER WHEEL
ISO Styles and Sizes. Upright and Horizontal.

33 "S'XSjA.XIS' BUSINESS
affords every facility lor adapting them to

MILLING, MINING, ELECTRIC,
and manufacturing purposes. Easy working balanced gate, and fine regu-
lation. We guarantee highest power, with smallest quantity of water, at
full and part gates. Successfully operating under heads of 2 to 300 feet.

Write ua for fine pamphlet and state your wants.

THEJAMES LEFFEL& CO.
SPBIXeFIELD. OHIO, I . S. A.

REG.TRADE MARKS

JJioii'blim,M'uinM'

The Phosphor Bronze SmeltingCo.Iimited.
2200 Washington ave.,Philadelphia.

"ELEPHANT BRAND PHOSPHOR-BRONZE
ING0TS

t
CASTINGS,WiRE,R0DS,SHEETS,ETC.

. DELTA METAL-
CASTINGS, STAMPINGS and F0RGINGS

.ORIGINAL and SoleMakersinthe U.S.

IT'S ALL RIGHT
Webb's Telephone Hand-Book. A book for the

expert as well as the novice- Price $1.00.

ELECTRICIAN PUBLISHING CO.,
SIO Marquette Building, Chicago.

Standard/

DieiiifAjtf'

624 pages, $3.00.

MpUfi

150 pages, $1.00.

5L.0ANE.

150 pages, $1.00.

mmA^.- Successful

ELKTRfeiAN

158 pages, $1.00.

§) mf {

SLOANE

135 pages, $1,00.

An Excellent Series of Electrical Books.
BY T. O'CONNOR SLOHN6.

for the BEGINNER as well as the STUDENT.
Profusely Illustrated. Practical. Necessary Adjuncts to every Library. Send in your Orders.

Suite 510 Marquette Building, Chicago.ELECTRICIAN PUBLISHING COMPANY,
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"VAN" Gas Engines.
eLeichtPnc a Specialty.

They get an impulse with every revolution and have only four
moving parts. Steadiest, simplest, smallest, lightest. Just ri^ht for
isolated plants. Address

VAN HORNE, BURGER & CO., DAYTON, OHIO.
Chas. W. Badgley. Chicago Agent, 934 Monadnock Building.

>s=k 1 mm The ifest ana
Gasoline Engines. €h..p.etp.w.

er for driving
Dynamos, Steady T-ight Guaranteed. Send

for Catalogue, Etc.

THE VAN DUZEN GASOLINE ENGINE CO., - CINCINNATI, OHIO.

o *o*o#o#o#o#o*o#o*o#o*o*o#o
o

*

s Aluminum §

I Nickel Alloy. |
* *

Manufactured by The National Obe o
* & Reduction Co., under Letters Patent *
° dated Sept. 18, 1891, No, 459,494. O

Tnia alloy is eBpecially and now univur-
eally used for armor plates, gun metal, pro-
jectiles, acid pans, propeller wheels, car
wheels, steel castings of any description and
general foundry castings in either gray
iron, malleable iron, braBS, bronze and cop-
per castings. It is used very extensively in
puddling furnaces, open hearths, reverber-
atory furnaces and steel converters. Its
fluidity and cleansing properties to metals,
aside from its strengthening qnnlities, are
attested by indisputable aulhoiities.

Aluminum Nickel Alloy Is reduced from
twenty cents to FOUR CENTS per pound
in ton or 600-Ib. barrel lots. Sold under
strict guaranty.

National Ore & Reduction Co.,

ST. LOUIS, MO.
Branch Agencies and Supply Offices:

Bichabd Bated h Son, Ironmongers,
Hamilton, England, and Glasgow, Scotland.
Wm. Olendinneng & Sons, Montreal,

Can.
D. C. Caroix & Co., PittBburg, Pa.
The Jodnbon Mfg. Co., San Francisco,

Cal. -

o »o*o#o*o#o*o*o#o#o#o #o»o»

o

DERIVATION OF

Practical Electrical Units.

LIEUT. F. B. BADT and PROF. H. S. CARHART.

PRICE, POSTAGE PREPAID, 75c.

This is a very handsome book of Gb'

pages, printed on fine heavy paper, with

neat cloth binding. It contains Por-
traits and Biographies of Ohm, Watt.

Faraday, Joule, Gauss, Weber, Sir Wil
Ham Siemens, Dr. Werner von Siemens,

Volta, Ampere, Daniell, von Jacobi,

together with a carefully prepared table

of the Practical Electrical Units, with

their relative values.

In no other Single Volume can this

Rare Collection of Portraits be Found.

Electrician PnMisnini Company,

510 Marquette Building, - CHICAGO.

IwMww^M^
'jnrtttt.

For the Webster System of Steam Heating our claim is

absolutely simple and specific— 'tis this : We limit ourselves

to claiming that alike in its effective operation, and its eco-

nomical installation and mainlaincnce

,

The Webster System of Steam Heating
stands alone—in fact is a class by itself. Afew *minutes
devoted to the perusal of our recently issued booklet will fully
enlighten you as to the groundsfor this claim. Ma

Z^'a "colif

WARREN WEBSTER & CO.,
CAMDEN, N. J. NEW YORK,

39 Cortlandt St.

M2 * These minutes will not be lime wasted.

CHICAGO,
1504 Monadnock Bide.

§389

32!

S3
J&&&

Gas,

GasolineTHE OTTO

ENGINES
and....

Natural Gas

OVKIt 4.VOOO «.oi.i>

Electric Lighting.
SIZES 1 TO 250 H. P.

Electric Light Plants in Operation

from 2 to 250 H. P.

Tne Otto Gas Engine Works, Inc.,

I'll 1 1.AIIELPHIA.

BROOKLYN, N. Y,
Manufacturers of the

Mflirin "Climax" and "Compound" Safety Water

Tie Boilers.

BUILT IN UNITS OF 50 TO 1 ,000 H. P.

PAIITBfiW' beware infringers, they willUMU I lUll be rigidly prosecuted.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and
All Classes of Iron Work.

Specifications, Drawings and Prices furnished
on application.

Send for Catalogue of Climax and Compound Boilers.

NEW EDITION.

X -RAYS
FOR EVERYBODY.

ly Edward Trevert.

Just off the Press. 93 Pages. 47 Illustrations.

Fully describes in plain terms how to perform experiments with the X-Ray Outfit.

Tells what electrical apparatus is needed and how to manipulate it. Illustrations show
clearly how to connect up the Crookes Tube, the Ruhmkorff Coil, and how to run
them, either by batteries or electric light currents. How to make an X-Ray Outfit

very cheaply, including a Fluoroscope.
Write us at once, enclosing 25 Cents in stamps, postal note, express money or-

der, and get one of these valuable books.

ELECTRICIAN PUBLISHING CO.,
510 Marquette Bldg.CHICAGO.

TRIPLE BRAID, STRANDED and SOLID

WEATHER-PROOF WIRE!
KEIO

METROPOLITAN ELECTRIC COMPANY, CHICAGO,
DEALERS IN ELECTRICAL MERCHANDISE OF ALL KINDS.



WESTERN ELECTRICIAN May i, 1897

THE BLACK SPOTS
Which mark the difficulties met with in prac-
tice by Electricians, Engineers, Dynamo Tend-
ers, Linemen, Students and everyone interested
in Electricity, can be blotted out by securing
a copy of

ELECTRICITY
*-» MAGNETISM

LESSONS.
A series of thirty-four lessons covering the Science of Electricity from its Fundamental Principles to its

Everyday Practical Application. Comprises 325 pages, over 300 diagrams
and illustrations. Price $2.00. By

PROF. D. C. JACKSON, University of Wisconsin.
PROF. H. S. CARHART. University of Michigan.
PROF. B. F. THOMAS, University of Ohio.
PROF. WM. A. ANTHONY, of New York.

I PROF. BROWN AYRES. Tulane University.
I PROF. A.C. PEKRINE.Leland Stanford University,Cal.
I PROF. GEO. I). SHEPABDSON, University of Minn.

And others.

A Comprehensive Treatise in Simple Language, free from Algebraic Equations and Easily Understood.

TABLE OF
The nature and properties of electricity.
Machines for generating- electricity by fric-

tion and by electric induction.
Electric batteries or appliances for generat-
ing electricity by chemical action.

Electric batteries or appliances for generat-
ing electricity by chemical action (con-
cluded).

5. The magnetic effects of electric currents,
magnetic fields.

6. The magnetic effects of electric currents,
and magnetic circuits.

Ohm's law of the flow of electricity.
Heating effects of electric currents. Mis-
cellaneous effects of electric currents.

Galvanometers and voltameters.
Measurement of electrical resistance.
Every-day measurements of electric currents
and pressures.

12. Every-day measurements of electric power.
Condensers and the measurement of their
capacity.

13. Electrolytic disposition of metals.
14. The electric telegraph.
15. Multiple telegraphy.
16. The telephone.
17. The construction of telegraph and telephone

lines and instruments.

4.

7.
8.

9.

10.
11.

CONTENTS:
IS. Testing lines for insulation and conductiv-

ity and the location of leaks and breaks.
19. Principles of continuous current dynamos

and motors.
20. Principles of continuous current dynamos

and motors, their construction, care and
attendance.

21. Arc lighting and arc light machinery.
22. Incandescent lighting and power transmis-

sion, two, three and five wire systems of
distribution for electric lights and motors.

23. Construction of electric light and power cir-
cuits and their testing.

24. Testing electric light circuits, and the dis-
tributiou and measurement of light.

25. Electromagnetic induction.
26. Alternating currents.
27. Alternating currents and alternating cur-

rent machinery (concluded).
2S. Miscellaneous applications of electric motors.
29. Electric railways.
30. Methods of handling and controlling railway

motors and generators.
31. Model electric plants.
32. Underwriters' rules, etc.
33. Electric welding, forging,

applied to the kitchen.
34. Electro-therapeutics.

etc.j electricity

FOUR PRIME FEATURES OF SUPERIORITY:
"Electricity and Magnetism" differs materially

from any other book that was ever published on
the subject. Its characteristic features are:

1. Its Authority.— It was written by a corps
of men eminent in the Electrical profession,
whose life work is the study of the science and
the imparting of their knowledge to others. No
other electrical book ever published has bad such
an array of talent on its electrical staff.

2. Its scope.—It treats the subject from Its

primary and fundamental principles to its prac-
tical application, covering the Nature and Prop-
erties of Electricity, the Methods of Generation.
Its Principles of Action, and the laws which
govern it.

3. Simplicity of Language.— Out of every hun-
dred people who are interested in Electricity,
there are ninety-nine who have not had the ad-
vantages of more than an average education.

The other one perhaps may be a college-bred
man who understands the higher mathematics
and can read technical works on electricity and
comprehend them. But this book is intended for
the ninety and nine, and hence has been written
in language that the man of average education
can understand. Ail superfluous technicalities
and intricate mathematical equations have been
eliminated and the whole subject is made plain
and practical.

4. It is, a Catechism.—At the beginning of each
chapter or lesson throughout the book, is a series
of questions, bearing upon the previous chapter
or lesson, and intended to bring out every point
of importance in it. The reader can thus cate-
chise himself and determine whether in his read-
ing he has extracted all the information that it

was intended he should have.

I

T

R
I

G
H
T

Sent postage prepaid to any address in the World on
receipt of price, $3.00.

Electrician Publishing Co.
510 Marquette Building,

CHICAGO.
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The two largest electrically driven centrifugal pumping plants
in this country are operated by "Keystone" motors.

Combined capacity 20,000,000 gallons a day.

KEYSTONE ELECTRIC COMPANY,
Brie, Penn.

Chicago Office: Marquette Building-. Boston Office: 41 Federal Street.

AGENCIES IN OTHER CITIES.

SIEMENS k HALSKE ELECTRIC COMPANY OF AMERICA,
MANUFACTURERS OF

Direct Current, Multipolar, Slow Speed, External Armature Generators and Motors, especially adapted for Direct Connection.

(Type I)—In sizes from HO to S,000 H. P.
Direct Current, Multipolar, Medium Speed, Internal Armature Generators and Motors adapted for Belting.

(Type A-)—In sizes from IO to 300 H. F».

Direct Current, Bipolar, Medium Speed, Internal Armature Generators and Motors adapted for Belting.

(Type l_- H.- In sizes from S -to 130 H. P.
Direct Current Boosters, absolutely controlled by U. S. Patents granted to Siemens & Halske Electric Company.

SIEMENS' BAND ARC LAMPS FOR DIRECT AND ALTERNATING CURRENT, ELECTRIC MINING LOCOMOTIVES, STEAM LOCOMOTIVES, ETC., ETC.

COMPLETE ELECTRIC RAILWAY EQUIPMENTS UNDER SIEMENS' PATENTS:

>mens' Underrunning roll
The Siemens Contact Bar is safer than the ordinary trolley, and the overhead construction is less costly. Dr. Ernst Werner von Siemens was the pioneer in

Electric Traction. He built his first Electric Railway in 1879. Write for Catalogues and further information to

SIEMENS * HALSKE ELECTRIC CO. OF AMERICA. 98 Jackson St., Chicago.

SAXES OFFICES :—NEW YORK, Eastern District. American Surety Building; GREATER NEW YORK, 136 Liberty St. CTNCIVNATI. Perin Building. MINNEAPOLIS, 249 Second Avenue.
South. DENVER, 608 Boston Block. SALT LAKE CITY, Knutsford Hotel Building. SAN FRANCISCO. 10 Front St. BOSTON. John Hancock Bldg. PHILADELPHIA; 531 Chestnut St.

HART
FLUSH SWITCHES

IN GANGS OF ANY NUMBER.

THE SWITCHES ARE INSERTED AND

CONNECTED DP FROM THE FRONT,

FLUSH SWITCH FOR GANGS.

The Cut shows a No. 2 Box

for iron armored conduit, with

a gang of two switches.

The boxes are furnished with

any number of outlets desired.

Switches are "Indicating."

The HART * HEGEMAN MFC. COMPANY,
MARTF-ORD, CONNECTICUT.
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IE WARREN ALTERNATOR

IHE
MODERN

DYNAMO

For Central Station Lighting.
60 K. W. WARREN ALTERNATOR.

Induction Type,

Any Voltage or IVIuIti -Voltage,

Stationary Armature,
Stationary Field,

IMo Moving Wire, IMo Brushes,

Moderate Speed,
Non-Hazardous.

DEMONSTRATED
By TWO SOLID YEARS' HARD
SERVICE and now we are on

the

WARPATH FOR BUSINESS.

See Where
They're Made?

Want to Know More?

WRITE TO

WARREN ELECTRIC MFG. CO.,
SANDUSKY, OHIO.



May I, 1897 WESTERN ELECTRICIAN

0<>0<><><X><><XX><><K><><><><>^^

Special Offer!
WESTERN...
ELECTRICIAN

3 MONTHS 50 CENTS
THIRTEEN NUMBERS CONTAINING B. J. ARNOLD'S ELEVEN LECTURES ON THE

"DESIGN AND CONSTRUCTION OF ELECTRIC POWER PLANTS," DE-
LIVERED LAST MONTH AT THE UNIVERSITY OF NEBRASKA.

FOURTH LECTURE IN THIS ISSUE.

TITLES OF THE LECTURES:

B. J. ARNOLD.

I. Possible Sources of Energy.
3. Cost of the Production ofPower.
3. Boilers and Accessories.
4. Water Supply, Pumps. Condensers, Heaters,

Economizers, Etc.
5. Engines.
6. Piping.

7. Connections] between Engines and 'Gen-
erators.

8. Generators and Switchboard.
9. Storage Battery Auxiliaries.

10. Preliminary Determinations.
11. Buildings and General Arrangements.

"In securing the exclusive right to the serial publi-

cation of the lectures delivered last month at the Uni-

versity of Nebraska, by Bioft J. Arnold, the West-

ern Electrician feels that it is providing for iti

readers during the next three months a feature of

assured excellence. As a student, Mr. Arnold is

close, careful, persistent, yet enthusiastic withal; as

an engineer he is practical, cautious, yet quick to

adapt himself to existing conditions, and eager to

secure the best result without dogmatic adhesion

to any pet theory. He seems to balance well the-

ory and practice and has been successful in ac-

complishment. Devoting especial attention to power

station work, he is well qualified to speak on the

"Design and Construction of Electric Power Plants,"

which is the subject of his series of lectures. The

first lecture, which appears in this issue, somewhat

abridged, shows with what thoroughness Mr. Ar-

nold approaches his subject."

—

EditorialAn*:

:

Y ment.

Q A BIT OF HIS WORK.

% Send 50 cents and Receive the WESTERN ELECTRICIAN for 13 Weeks, and learn all about Electric Power Plants.

6<KKXXX><>0<KKX>0<K>0<KK^^
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DRY CELL!
Valuable fea-

tures—Excep-
tionally long life

—Stands "shelf-
wear" indefi-
nitely.

GENOR &C0LBURN,
92 Washington St.,

BUFFALO, N. Y.

MANSFIELD

MANSFIELD.OHIO.

p
EJjIfflfeiAWHIDE

'Ml LEATHER,

HtlLTZ'S PATENT

PJJUEY COVER,

Elf DRESSING
"AND

BELT CEMENT,

^ELTIN&j
"KA.VCHB3: 164 Summer 3t,

[id for(TrcuIar5 -

St. Louie, Mo., V. S: !-..

Boston; litjldberty St. I- ew York: 129 Nortb 3d 8t., Philadeleb!*

The Electrician Publishing Co., Suite 510 Marquette

Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue.

VULCANIZED FIBRE CO
iLISHED IS

SOLE MANUFACTURERS OF

. HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wilmIngton.del. The Standard Electrical Insulating Material of the World. ^deystTnIwyork.

OFFICE
Ferris Wheel

1131 The Rookery.
Co.

REWIRED WITH RAVEK WHITE CORE WIRE

Chicago, April 30, 1896.

NEW YORK INSULATED WIRE CO.,
320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to
use your "Raven White Core" exclusively
foF rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test
will no doubt be a most severe one.

Yours very truly
THE FERRIS WHEEL CO.

By L. V. Rice. Mgr.

Used exclusively for all Incandescent Light-
ing at World's Columbian Exposition.

Used in some of the largest buildings in the United
States.

GRIIYISHAW WHITE CORE

RAVEN WHITE CORE

COMPETITION LINE WIRE

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

Used \>y some of the largest Central Stations
and Fire and Police Departments in the U.S.

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortland! St., New York.
BRANCHES:]j^S.. BOSTON:

134 Congreis St.

SAN FRANCISCO.
115 New Montpnnerj St.

Black Diamond File Works.
Est. 1 863. Inc. 1895.

Twelve

f Medals

Awarded at

international

Expositions.

Special Prize

Gold Medal

at Atlanta,

1895.

Our goods are on sale in every leading Hardware Store

in the United States and Canada.

Q. & H. BARNETT COMPANY,
PHILADELPHIA. PA. $

N. B. BUBB, Manager. J. M. CHESNUT, Supt.

WILUAMSPORT WOODEN PIPE CO.,
MANUFACTURERS OF

WOODEN CONDUIT,
UNDER CHESNUT PATENT.

Write tor Information and Save Money.

WILLIAMSPORT, PA.

AN EXTENSIVE AND IMPROVED CREOSOTING WORKS ATTACHED TO THE PLANT.

For underground electrical purposes the conduit produced under
this process is the most practical, the most durable and the most
economical of any conduit on the market.

This conduit is now being used in the leading cities, and the best

of references furnished on application.

Electric Lighting and
Power Apparatus.

THE

Boston, Mass., No. 180 Summer St.

New York, N. Y., No. 44 Broad St.

Philadelphia, Pa., No. 509 Arch St.

Atlanta, Ga., Equitable Bldg.
Chicago, 111., Monadnock Bldg.
St. Louis, Mo., WainwrightBldLT.
San Francisco, Cal., No. 15 First St.

Pittsburg. Pa., John E. Ridall, Carnegie Bldg.
Denver, Colo., Kussell & Co.

Arc i-ycarno looiights 2,ococaadlepower.

BRUSH
ELECTRIC CO.,

Office and Works. Cor. Belden and Mason Sts„ CLETSI.AXI>, OHIO,

I
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SIMPLEX INSULATED
WIR5S AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.
*ES

h
R

r.
S
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L

xson,
NT

' Simplex HlectricEl Company,
«17 Monadnock Block, CHICAGO. 75-81 Cornhill, BOSTON, MASS.

F\ MOORE,
"ACTURER Oh

INSULATED ELECTRIC WIRE,
MANUFACTURER Oh

FLEXIBLE CORDS AND CA.BL.BS.
SOO ASD 2058 XORTH THIRD STREET, - PHILADELPHIA, PA.

*J>w*
1889—Paris Exposition,
Medal for Rubber Insulation.

1893—World's Fair,
Medal for Rubber Insulation.

TRADEMARK

THE STANDARD FOR
RUBBER EVSUEATIOtf.

Sole Manufacturers of

€konite Wires, Okonite Tape, Manson Tape, Candee
w

p?

h

?

r

Wires.

253 BROADWAY, NEW YORK.
Vflllard L. Candee. 1 „-„„„.
«. Durant Cheever. I

managers.
Geo, T. Manson, Gen'l Supt.
W. H Hoduins, Secy.

The National Conduit Manufacturing Co.
and The National Underground Cable Co.

HAVE BEEN CONSOLIDATED UNDER THE NAME OF

THE NATIONAL CONDUIT & GABLE GO.
The National Conduit & Cable Co. are the sole owners of all patents for paper

insulated wires and cables for telephone, telegraph, electric light and power serv-
ice, and wrought iron, cement-lined tubes for electric subways. ^^Contractors
for complete subway system.

EDW'D S. PEROT, President. C. GALLAGHER, Vice-President.
GEO. J.JACKSON, Secy.

JAS. P. McQUAIDE, Treasurer.

THE NATIONAL CONDUIT & CABLE CO.,
NEW YORK OFFICE: Times Building. MILLS: Hastings-on-Hudson; St. Louis, Mo.

Branch Offices: Boston, Ames Building; Chicago, "The Rookery;" Philadelphia, Betz Building.

SEARCHLIGHTS
FOK

RIVER, LAKE AND MARINE

STEAMERS,
From 2,000 to 10,000 C. P.

LATEST AND MOST APPROVED
CONSTRUCTION.

Improved Pilot House
Steering Gear.

Send for Catalogue "A."

CARLISLE & FINCH,

832 WEST 6TH STREET,

CINCINNATI, OHIO.

WEST LIN Electrical Ingfonmeni do," —""^ 1 14-120 William St., NEWARK, N. J., U. S. A.

The Weston Standard Portable

Direct Reailii

Voltmeters and Wattmeters

fok-

Alternating anil Direct Cnrrent Circuits

Are the only standard portable in-

struments of the type deserving this

name. Write for circular and price
lists 8 and 9.

PARIS 1867. CHICAGO 1893. PHILADELPHIA 1876.

IBfiSUI/ATBD
WIRES and GABLES.

AERIAL, UNDERGROUND,
SUBMARINE.

Uf) KBRITB TAPE.
^yW. R. BR1XEY, IWfr. J. E. HAM, Agt.

203 Broadway, New York:

WALLACE ELECTRIC CO., Western Agents.

CALIFORNIA ELEC. WORKS, M. DUPEROW, NEW ORLEANS ELEC. CO.,

SAN FRANCISCO, CAL. WASHINGTON, D. C. NEW ORLEANS, LA.

THEATER ,ron Clad Rheoslat c°->
I II b W I E. n

WESTFIELD, N. J., U. S. A.

DIMMERS.
RWEOS T'A.TS

FOB ALL PURPOSES.

CARPENTER
ENAMEL RHEOSTATS.

Automatic Motor Starters.
All sizeB. List price of 1 H. P. size, $13.00.

Reliable. Fully guaranteed. Highly finished. Cheap.

Ward Leonard Electric Co., Hoboken, N. J.

Queen & Co.,
1012 Chestnut St., PHILADELPHIA.

Acme Testing Sets, Queen-Wirt
Switchboard Instruments, X-Ray

Focus Tubes, Induction Coils.

A. L. BOCART,
22 Union Square, NEW YORK CITY,

Manufacturer and Sole
Proprietor o£ the

BARTHOLOI
AUTOMATIC.

The smallest in use. Theneatest
in appearance. Scientilic in prin-
ciple. Simplest in construction.
Surest in operation.

Improved Gas lighting
Apparatus and Supplies
of every description.

Trade supplied at lowest rates. Send
for latest catalogue, enclosing card.

ILATINUM
For all Purpoaea-

Bcrap and Natire- Platinum PurohaMd.
BAKER & CO., 408-414 New Jersey

Railroad Ave., Newark, N. J.

OFFICE AND FACTORY, SANDUSKY, 0.

AGENTS

Mayer & Englund, to S, loth St., Phila. , Pa.
Smith & Wallace, Hamilton St., Boston, Mass.
Arthur S. Partridge, Bank of Commerce

BIdff., St. Louis, Mo.
Joshua Hendy Machine Works, 42 Fremont

St., San Francisco.
Central Electric Co., 173 Adams St. , Chicago.
Harry M. Shaw, 120 Liberty St., New York.

if 1. r.
NATIONAL INDIA
RUBBER CO.'S

Wires # Cables.
Factory and Offices:

Frederick S. Mixott, Gen'l Mgr. BRISTOL. - R.I.BRANCHES: Ml°'
'

*

STew York Office. 487 Broadway, H. L. Burdick, Mgr.
San Francisco 577-579 Market St.

Chicago, Metropolitan Electric Co., 186-188 Filth Ave.

TMllCTK
National Tube Works Company.

Boston, 70 Federal St.
New York, Havemeyer Building, Cortlandt St.
Pittsburg, Fidelity Building, Fourth Ave.

I Chicago, corner Clinton and Fulton Streets.
St. Louis, 938 North Second Street.

I Works, McKeesport, Pa.

TRIMMER'S
TOWER WAGON,

NOVEL FEATURES.
With it a Trimmer can trim about 250 lamps as com-

pared with &) lamps trimmed by ••trudging vrith ladder
and kit." Write tor detailed, description.

CTIinCDHI/CD DDOC MCP
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EDDY G E N E RATO R S.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

Eddy Motors—Slow, Medium or High Speed.

We traild all necessary apparatus for the transmission of Electrical
Power through factory or other buildings.

The Eddy Electric Mfg. Co.,
WINDSOR, COIMIM.

NEW YORK, H. B. Coho & Co., Mail and Express Building.
PHILADELPHIA, Walter C. Melntire & Co., 506 Commerce St.

BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIRA, S. N. Blake.
ST. LOUIS, Western Electrical Supply Co.
KANSAS CITY, W. T. Osborn.
CINCINNATI, O., Nevada Bldg., John A. Stewart.
CHICAGO, 305 Dearborn St., Wallace & Hine, Managers.

SAN FRANCISCO, CAL.. Cal. Elec. Wks., 409Market St..

A-.. .-..~~ f»««r- n.nnn FOB ELECTRIC DYNAMOS
Armature Gore Discs a™ motors

Made from best quality Soft Iron or Electrical Steel, in sizes from 3 to 14 Inches

diameter, with any size hole. Send for prices.

DIE MAKING AND METAL PUNCHING.

THOS. SMITH & CO., 14 Cypress St„ WORCESTER, MASS.

THE K. A. K.
Simple in Construction.

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM.
Practical in Operation.

SEND FOR FULL PARTICULARS.

KROTZ, ALLEN & KELLY, "SB") OHIC

Alcatraz Electrical Compound
Manufactured by

THE CALIFORNIA ASPHALT CO.,
57 East 59th St.,

NEW YORK.

ABSOLUTELY UNEQUALED FOR
ELECTRICAL AND WIRE INSULATION, Insulating Connections, Dynamos and Motor Bases, Battery and Accumulator

Shelving, Circuit and Switch-Boards.
WATER-PROOFING Cut-Out Boxes, coating wires when subjected to acid or alkaline fumes, and when laid under

cement, etc.
PAINTING Poles, Brackets, Gross-Arms, Benches, Floors, etc.
COATING CABLES, Lead-Covered Pipes, and all underground work.

ALCATRAZ ELECTRICAL COMPOUND is manufactured of the celebrated brand of Alcatraz Asphalt, and possesses many well-known points of superiority

.

It has been tried under severe and exacting conditions, and has given perfect satisfaction. It will not Scale, Crack or Burn. Presents a Smooth Surface.
Adheres Tenaciously. Not affected by Thermal or Climatic Conditions. Resists the action of the Elements, Acids, Alkalies, Sewer Gases, and possesses
great strength and elasticity. Being the producers of the raw product, we are enabled to save the middleman's profit, and offer consumers a superior article at 1

very low price.
SAMPLE UPON APPLICATION. C. P. WILLIAMS, sKf 3941 Cortlandt St., New York

KEYSTONE ELECTRICAL
^INSTRUMENT COMPANY

This instrument will indicate polarity of light and power mains on two or three wire circuits,

also polarity of dynamos and batteries. It will indicate on any direct current circuit from i vol

to 700 volts.

Will be found very useful in setting arc lamps or motors and in tracing circuits; it is also

plicable to all uses for which detector galvanometers are adapted-.

Mounted in neat polished walnut case small enough to be conveniently carried in the pocket

Price, (2.50.

POLARITY INDICATOR AND
DETECTOR .BA

Can be obtained from all the leading supply houses or will be mailed direct to any part of
the United States on receijjt of price.

Philadelphia: Ninth St. and Montgomery Ave.
New York: 15 Cortlandt St. Chicago: 1440 Monadnock Building

WRITE FOR OUR CATALOGUES AND PRICES OF SWITCHBOARD INSTRUMENTS.
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The "Pioneer"

Secures

You Safety.

You avoid the rocks of litiga-

tion by placing your orders with

the owners of the broad basic

patents of Enclosed Arc Lighting;

also you get safety from falling

sparks by our method. The
'

' Pioneer " gives the best light,

soft, steady, sim-

ple and saving.

The ELECTRIC ARC LIGHT CO.

LOUIS B. MARKS, M.M.E.

CHIEF ELECTRICIAN.

687 & 689 Broadway,

NEW YORK. 3-SO EOTTBS.

The Best of Incandescent Lamps for 1? cents each.
Send us your burned-out lamps and we 'will return them at the above price and GUARANTEE them to be equal

to the best.
We have a good filament. "We procure a vacuum superior to the mercury process.
"We renew only those bulbs which have not lost their vacuum, and thus proven that they are without flaw.
We thoroughly clean the bulbs and tighten the loose collars.
Lamps to be renewed should be sent by FREIGHT, as we pay charges to our factory. Be sure your name accom-

panies shipments and advise us by letter of voltage, base, efficiency and candle power desired.

Lynn Incandescent Lamp Co., Lynn, Mass.
ALPHABETICAL INDEX OF ADVERTISEMENTS.

Ahlm-Edwards Elec. Co . xiv Empire China Works xvi

American Battery Co XIV C.E. &Q. R. R xiv Farr Tel. Cons. & Sup. Co xvii
American El. Heat. Corp. Chicago Edison Co i v XIV For Sale Advertisements. xiv
American EL Meter Co... . vii Chicago El. & Stereo. Co.

.

xiv xvi
Amer. El. Telephone Co. xvi Chicago Fuse Wire & Mfg
American Elec. Works .. . Xlll

Chic. Genl. Fixture Co.. vi

Amer. Impulse Wheel Co. C, M. <b St. P. R. R.. ...... xiv Garvin Machine CO., The vl

Armorite Int. Con. Co.... X Clonbrock Steam B. Co.

.

xix X

Arnold El. Pr. Station Co Colburn ElectricMfg. Co.

.

Genor & Colburn xxiv

Auto. Cir. Breaker Co xvi Commercial El. Sup. Co.. X Gilmore El. & Mfg. Co ...

.

viii

xvii
Conn. Pipe Mfg. Co
Cutter El. & Mfg. Co

Dallett & Co., Tbos. H....

IV Gordon-Burnham Bat. Co . xlii

. xix Hart, C.S XV
xxiv Davis A Son, I. B xvili Hart AHegemanMfg. Co. xxi

xxiv
Hodge, Walsh & Loring.

.

Holmes Fibre-Graph. Co.

xiii

Dayton GlobelronWks. Co
Delaware Hard Fibre Co.

xviii xiv

Besly &Co.,Chas. H xxiv xxiv
XV Holmes, Pyott A Co

Hope El. Appliance Co...

xiv
xii DiehlMfg. Co vii

Brill Co., J. G Directory, Principal Elec
and Mecb. Engineers...Brixey, W. R 1 xvii Hunter Fan & Motor Co.. viii

Dixon Crucible Co., Jos..

Eastern Elec. Cable Co...

xii

xlil
Imperial Porcelain Work 3 IV

.. iv

Edison Mfg. Co xxl Iron-Clad Rheostat Co. ..
Bullock Elec. Mfg. Co. . .

.

Butler Hard Rubber Co.

. xxn Electrical Exchange, The
Electric Appliance Co

. xvi

. xii
Johns Mfg. Co., H. W....California Asphalt Co... . ii Electric Arc Light Co iil

. IV

Camp Co., H. B . XVll Elec. Eng. & Supply Co.

.

X xxiv

Electric Storage Batt. Co
Keystone Elec. Inst. Co.
Krotz, Allen & Kelly

Ii

iixxiii

Kusel. D.A.Tel.Mg.Co.

.

. xvii

Leclanche Battery Co xv
Leffel & Co.. James xviii

Leonard, Ward, Elec. Co.. i

Lever C. H. Mfg. CO xiv

Lindsley Bros xv
Locke, Fred. M xii

Lombard Water Wh. G. Co.

Lynn Inc. Lamp Co iii

Main Belting Co xix

Manhattan Gen'l Cons. Co. xii

Mansfield Tern. Cop. Co.. xxiv

Mayo, Y.J
McLaurln & McLaren
McLennan & Co., K..

McRae, A. L
Metropolitan Elec. Co
Mica Insulator Co. .. .

Midland Electric Co xv

Moore, Alfred F i

Munsell & Co., Eugene...

Nat. Conduit & Cable Co. i

National India RubberCo. i

National Tube Works Co. i

New York Ins. Wire Co.. xi

Northern Elec. Mfg. Co.... xi

Ohio Electric Works vii

Ohio Storage Battery Co.. xiii

OkoniteCo.,The 1

Orne Elec. Const. Co xvii

Otto Gas Engine Wks—

xiv

xii

xvii

xii

Partrick & Carter Co xiii

Partridge Carbon Co i

Patitz, A. M xvii

Peerless Rubber Mfg.Co. . . xii

Pelton Water Wheel Co.. xvili

Peoples' Electric Co xiv

Perkins El. Switch Mfg.Co.
Perrizo & Sons xv
Peru Elec. Mfg. Co xv
Philadelphia Eng.Works . xix

Phillips Ins'd. Wire Co.. xiii

Phoenix Glass Co ix

Phosphor-BronzeS.Co.Ld xvili

Pittsburg & L". S. Iron Co. xv
Piatt, Chas. A xvii

Puritan Electric Co

Queen & Co.

Reisinger, Hugo
Reynolds, S. K xii

Robertson & Sons, Jas. L..xiii

Rockwood Mfg. Co., The. xiii

Samson Cordage Wks xii

Sawyer-Man Electric Co.

Shultz Belting Co xxiv

Siemens & Halske E. Co..

Simplex Electrical Co. , The, i

Smith & Co.. Tbos ii

Smith Co., S. Morgan.... xviii

Spring Park Laboratory, xxi

Standard Paint Co xi I

Standard Tel. & El. Co. . . xvii

Standard Underg. Cable Co.

Stanley Electric Mfg. Co..

Stilwell-Bierce & Smith-
VaileCo xlr, xv

Storey Motor & Tool Co.
Stromberg-Carlson Tel.
Mfg Co xvi

Studebaker Bros. Mfg. Co. 1

Swarts Metal Refin'g Co. . xiv
Swett & Lewis xxi

Taber & Mayer xvii

Tagatz, H.A xv
Telephone Publishing Co.. xvi
Triumph Electric Co

Van Duzen Gas & Gasoline
Engine Co xix

Van Home, Burger & Co.". xix
Viaduct Mfg. Co xvii

Vulcanized Fibre Co xxiv

Want Advertisements ... xiv
Ward & Co., Montgomery", xiv
Warren Electric Mfg. Co.. viii

Washburn & Moen Mfg. Co.xli!

Webster, Warren & Co
Western Electric Co iv. ix

Western Tel. Cons. Co xvi
WestinghouseEl.&Mf.Co.. vii

Weston Electrical Inst. Co. i

Whitney Elec. Inst. Co xii

Williams, C. P ii

Williamsp. Wdn. Pipe Co xxiv
Worcester Polytech. Inst . . xvii

F"or Classified Index of Advertisoments So€» ro VI
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We have the Largest and Most Complete Electrical

l
In the West. ELECTRICAL REPAIRS AXD MACHINE WORK OF EVERY DESCRIP-
TION. In having your repair work done by a company operating hundreds of dynamos
and motors you are sure of good work and get the benefit of our experience. NO SCRAP
WIRE USED.

CHICAGO EDISON COMPANY,
76 MARKI

THE ORIGINAL PATENTEES AND MANUFACTURERS OF

Cement-Lined Ducts

Engineers and Contractors for Complete Subways.

Address all Correspondence : SfEW HAVEX, CONST.

The Connecticut Pipe Manufacturing Company,

Office and Factory, West Haven, Conn.

Business Established 1*65.

Incorporated 1892.
E. H. Phipps, President.
Geo. O. Richards, Secretary.
Charles Ward, Gen. Mgr.

THE> KEY
-TO

The Bryant Socket.
It ALWAYS Bears the Name.

<;«>(» NAME,
GOOD REPUTATION,
GOOD GOODS.

THE BRYANT ELECTRIC CO..

BRIDGEPORT. CONK. CHICAGO. ILL.

THE
LEADS THEM ALL.

D tJ g 1 A N

When ordering see that yon get
the im <-<;ax.

Made in one wire No. 4, 5 and 6.

Two wire No. 2 aod 3.

Three wire No. 1.

They are corrugated and V-
shaped groove.
They grip like a vise.

No sagging wire when once
stretched.
They are made of the finest

glazed porcelain. Ten of them
used to one ofany other make.

No. 1, 3 and 4 holds wire 16 to 8.

No. 2 and 5 holds wire 6 to 00.

No. 6 hold wire 000 and larger.

PatontPd Novftmh°r 14. 1893.

Imperial Porcelain Works,
J. B McKEAGUE. Western Manager.

324 Dearborn St.. Chicago. III.

FACTORY, TRENTON, N. J.
Porcelain Specialties of all kinds.

Toggle Clamp
Feed Wire Insulator.

The weight of the wire in the hinged Jaws

automatically causes the wire to be clamped with

a powerful toggle action. Wire may be instantly

detached from insulator by lifting it out.

NO BINDING WIRES, NO SCREW CAP,

NO DELAYS.

Economical, durable. No abrasion of insulation.

Trolley Line Insulators. < i;mi Strains. Philadelphia Section Insulators, Etc.
Vulcabeston Parts for Controllers, Motors. Etc.

H. W. JOHNS MFC. CO.,
240 Randolph Street. Chicago.

New York. Boston. Philadelphia. London.

BU0SITB
INCANDI

Monadnock Building, Chicago.

QUALITY
UNEQUALED

FACTORY
PRODUCTION
TRIPLED.

NT LAMPS.
THE BUCKEYE ELECTRIC CO., Cleveland, Ohio.

Western Electric Non-Sparking Brush.
This brush is manufactured and sold under Letters Patent No. 419660 granted to Ludwig Gutmann, and consists of a

combination of high and low resistance metal so arranged as to prevent sparking at the brushes. Cheap, efficient, durable.

-WRITE POR PRICES.
CHICAGO AA/ ^C B^B B^m mr&i NEW YORK.
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LEADERS SET THE
PACE

i.-^-

Others strive to keep apace*

§

The Lundell Fan Motor is a Leader notice the at-

tempts to imitate it. Money is frequently counterfeited.

Why? Because good money has value- Same reason applies to Lun-

|% dell Fan Motors. It is a fact that the paper upon which a Government
bill is printed has never been successfully counterfeited; likewise the

"works" of Lundell Fan Motors have never been equaled. The armature

is the "business end" of a motor and must be constructed to stand constant

service. For that reason the Lundell Armatures are iron clad and wound
with silk insulated wire, every inch of which is put on by hand and inspected. Others use cotton

insulated wire put on by machinery. Why are Lundell Armatures wound with silk insulated

wire? Because it has four times the insulating and heat resisting qualities possessed by cotton.

Why do others use cotton insulated wire ? Because it's cheap.

BUY A LUNDELL AND GET A LEADER.

CENTRAL ELECTRIC COMPANY,
GEO. A. McKINLOCK PHEST.
CHAS. E. BROWN Secy.
S. B. FRAZIER. Treas. 173-175 Adams Street, Chicago.

IRON ARMORED INTERIOR CONDUIT

Is the

Recognized

MANUFACTURED BY THE INTERIOR CONDUIT & INSULATION CO.

Standard
For

Interior Wiring.

THE STANDARD IS THE BEST TO USE BECAUSE
IT IS STANDARD.

WE HAVE ALL SIZES IN STOCK.

General Western Agents,

CENTRAL ELECTRIC COMPANY,
GEO. A. McKINLOCK, Pf

CHAS. E. BROWN, SEC'l

S. R. FRAR1ER, Treas.

!73=I75 Adams Street,

CHICAGO.
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THE GARVIN MACHINE CO..

Spring and Varick Streets, New York.

SI N. 7th STREET, PHILADELPHIA.

Manufacturers of and Dealers in

METAL WORKING MACHINERY
OF ALL KINDS.

Universal and Plain Milling Machines, Screw Machines, Drill
Presses, Hand and Engine Lathes, Turret Lathes, Planers,

Shapers, Gear Cutters, Grinders, Tapping flachines, Etc.

Send for our Illustrated Catalogue and List of

New and Second-hand Machinery for

Immediate Delivery.

Complete plants equipped for making

ELECTRICAL GOODS AND MACHINERY,

Bicycles, Firearms, Etc.

NEW EDITION,
CROSBY & BELL'S ELECTRIC RAILWAY,

JUST On. PRICE 82.50. SEND FOB IT.
ELECTRICIAN PUBLISHING CO., 5IO Marquette Building, CHICAGO.

AN MOTORS
ALTERNATING and
DIRECT CURRENT.
SEND FOR CATALOGUES AND PRICES.

CHICAGO GENERAL

FIXTURE COMPANY,
169 ADAMS STREET, CHICAGO.

Accumulators.
American Battery Co.
Electric Storage Battery Co.

Ohio Storage Battery Co.

Annunciators.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial EL Supply Co-
Electric Appliance Co.
Partrick & Carter Co.

Arc Lamps.
Central Electric Co.
Cnicago Gen'l Fixture Co.
Commercial EL Supply Co.
Diehl Mfg Co.
Electrio Arc Light Co.

Ft.Wayne Elec Corporation.
Keystone Electric Co.
Manhattan Gen'l Cons. Co.

Peoples Electric Co.
Perkins Elec. Switch Mfg. Co.

Puritan Electric Co.

Western Eleotrio Co.
Westinghouse El. & Mfg. Co.

Arc Light Cord.
Samson Cordage Wks.

Batteries and Jars.
Butler Hard Rubber Co.

Central Electric Co.

Chicago Edison Co.

Chicago Gen'l Fixture Co.

Commercial El. Supply Co.

Edison Mfg. Co.
Electric Appliance Co.

Genor & Coiburn.
Gordon-Burnham Battery Co
Leclanche Battery Co., The.
Metropolitan Electric Co.
Midland Electric Co.

Ohio Electric Works.
Peru Elec. Mfg- Co.

Bells.
, „

Central Electric Co.
Commercial EL Supply Co.

Electric Appliance Co.
Huebel & Manger.
Ohio Electrio Works.
Partrick & Carter Co.

Belting.
Jewell Belting Co.
Main Belting Co.
Shultz Belting Co.

Boilers.
Clonbrock Steam Boiler Co.

Books, Electrical.
Electrician Publishing Co.

Brushes.
Central Electric Co.
Commercial El. Supply Co.

Holmes Fibre-Graphite Co.
Partridge Carbon Co.
Western Eleotric Co.

Burglar Alarms.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Huebel & Manger.
Partrick & Carter Co.

Cables (See Insulated Wires.)
Cables, Electric (See Insu-
lated Wires1). Copper,
Sheet and Bar.
American Elec, Works,
Brlxey. W. R.
Central Electric Co.
Commercial El. Supply Co.
Eastern Electric Cable Co.
Metropolitan Electric Co.
Moore. Alfred F.

National Cond & Cable Co.
New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C Co.
Washburn & Moen Mfg. Co.

Carbons.Points& filiates.
Central Electric Co.
Chicago Edison Co.
Chicago General Fixture Co.
Commercial El. Supply Co.
Electric Appliance Co.
Partridge Carbon Co.
Relsinger, Hugo.

Cars.
Brill Co.. J- G.

Compound.
Central Electric Co.
California Asphalt Co.
Commercial El. Supply Co.
Electric Appliance Co.
Johns Mfg. Co., H. W.
McLennan St Co., K.
Okonlte Co.
Standard Paint Co.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Conduits.
Armorlte Interior Cond. Co.
Camp Co , H. B.
Central Electric Co.
Commercial EL Supply Co.
Conn. Pipe Mfg Co.
Electric Appliance Co.
National Cond. &, Cable Co.
Williamsport Wdn. Pipe Co.

Construction & Repairs.
Bullock Elec. Mfg. Co.
Chicago Armature Co.
Chicago Edison Co.
Davis, L. W.
Electrical Exchange, The.
Ft. Wayne Elec. Corporation.
Hodge, Walsh & Loring,
Keystone Electric Co.
Warren Electric Mfg. Co.

Contractors and Electric
Light Plants.
Ahlm-Edwards El. Co.
Arnold El. Pr. Station Co.
Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
Bullock Elec. Mfg. Co.
Card Electric Co.
Commercial EL Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hodge, Walsh & Loring.
Keystone Electric Co.
Northern Electl. Mfg. Co.
Patitz,A. M.
Peoples Electric Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Warren Electric Mfg. Co.
Western Electric Co.
Westinghouse Elec & Mfg Co.

Copper.
Besly&Co., Chas. H.
Mansfield Temp. Copper Co.

Copper Wires.
American Electrical Works.
Besly&Co., Chas H.
Brixey, W, R.
Central Eleotric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
General Electric Co.
Metropolitan Electric Co.
National India Rubber Co.
OkoalteCo.,The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn &. Moen Mfg. Co.

Cordage.
Samson Cordage Wks.

Correspondence Schools.
Int. Correspond. Sohools.

Crookes' Tubes.
Central Electric Co.
Commercial El. Supply Co.
Edison Mfg. Co.
Perkins Elec. Switch Mfg.Co.
Spring Park Laboratory.
Swett &. Lewis.

Cross-Arms, Plus and
Brackets.
Brady, T. H.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.

Cut-Outs and Switches.
Automatic Cir. Breaker Co.
Bryant Electric Co.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial EL Supply Co.
Cutter EL & Mfg. Co.
Eddy Elec. Mfg. Co.
Electrio Appliance Co.
Elec. Eng. & Supply Co.
Ft. Wayne Elec. Corporation.
General Elec. Co.
Gilmore El. & Mfg. Co.
Hart & Hegeman Mfg. Co.
Hope Electric Appliance Co.
Imperial Porcelain Works.
Peoples Electric Co.
Peru Elec. Mfg. Co.
Perkins Elec. Switch Mfg. Co.
Reynolds, S. K.
Westinghouse EL & Mfg. Co.

Discs-
Smith & Co., Thos.

l>ynamos.
Ahlm-Edwards El. Co.
American Engine Co.
Brush Electric Co.
Bullock Elec Mfg. Co.
Card Electric Co.
Central Electric Co.
Chicago Armature Co.
Coiburn EL Mfg. Co.
Commercial El. Supply Co.
Diebl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Keystone Electrio Co.
Northern Electl. Mfg. Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Warren Electric Mfg. Co.
Westinghouse El. & Mfg- Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
American El. Heating Corp.
Johns, H. W.,Mfg. Co.

Electric Meters.
American El. Meter Co.

Electric Railways.
Brush Electric Co.
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halske Elec. Co.
Westinghouse EL & Mfg. Co.

Electrical and Mechani-
cal Engineers.
Bain, Foree.
Bryan & Humphrey.
McRae, A. L,
Patitz, A. M.
Pratt. Chas. A.

Electrical Instruments.
Automatic Cir. Breaker Co.
Central Electric Co.
Commercial EL Supply Co.
Cutter El. & Mfg. Co.
Electric Appliance Co.
Elec. Eng. A Supply Co.
Hope Electric Appliance Co
Keystone El. Instrument Co.
Queen & Co.
Weston Electrical Inst. Co.
Whitney Elec Inst. Co.

Electrical Specialties.
Automatic Cir. Breaker Co
Carlisle & Finch.
Central Electric Co.
Commercial EL Supply Co.
Metropolitan Electric Co.
Peru Elec. Mfg. Co.

Electrical Woodwork.
Lever, C H. Mfg. Co.

Electro-Plating Mach'y.
Besly&Co., Chas. H.
Coiburn EL Mfg. Co.
General Electric Co.

Engines, Gas.
Otto Gas Engine Wks.
Van Duzen Gas & Gso. En.Co.
Van Home, Burger & Co.

Engines, Steam.
American Engine Co.
Ball Engine Co.
Philadelphia Eng. Works.

Fan Outfits.
Bates & Bro., D. L.
Central Electric Co.
Commercial EL Supply Co.
Diehl Mfg. Co.
Hunter Fan & Motor Co.
W&Qt.firn Electric Co.
Westinghouse El. & Mfg. Co.

Feed Water Heaters.
Davis & Son,!. B.

Fibre.
Butler Hard Rubber Co.
Delaware Hard Fibre Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co., G. & H.

Fixtures. El. & Comb'n.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial EL Supply Co.

Fuse Wire.
Central Electric Co.
Chicago Fuse Wire & Mfg.Co.
Commercial EL Supply Co.
Electric Appliance Co.

baskets.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Gas Lighting, Electric.
Bogart, A. L.

Gears.
Besly & Co.. Chas. H.

General Elec. Supplies.
Besly & Co., Chas. H.
Central Electrio Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial EL Supply Co.
Electric Appliance Co.
Elec. Eng. & Simply Co.
Genor & Coiburn.
Hodge. Walsh & Loring.
Hope Electric Appliance Co.
International Elec. Co.
Metropolitan Electric Co
Ohio Electric Works.
Partrick & Carter Co.
Peoples Electric Co.
Peru Elec. Mfg. Co.
Western Electric Co.

Globes and Electrical
Glassware.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Hemingrav Glass Co.
Phoenix Glass Co.

Gov*nors. Water Wheel.
LombardWaterWheelGv.Co.

Graphite Specialties.
Besly&Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hard Rubber Goods.
Butler Hard Rubber Co.

Induction Coils.
International Elec. Co.
Queen &. Co.

Insulators and Insnlat-
ing materials.
Brixey, W- R.
Bryant Electric Co.
California Asphalt Co.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
Elec. Eng. & Supply Co.
Empire China Works.
Gilmore EL & Mfg. Co.
Hemingray Glass Co.
Hodge, Walsh & Loring.
Johns Mfg. Co.,H. W.
Locke, Fred. M.
Mica Insulator Co.
National India Rubber Co.
New York Insulated Wire Co.
OkoniteCo., The.
Peoples Electric Co.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated Mires and
Cables—Magnet Wires.
American Electrical Works.
Brixey, W. R.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Eastern Electric Cable Co.
Electric Appliance Co.
General Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
OkoniteCo., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.

Lamps. Alternating.
Puritan Electrio Co.

Lamps, Incandescent.
Buckeye Electric Co.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
General Electric Co..
Lynn Incandescent Lp. Co.
Metropolitan Electric Co.
Ohio Electric Works.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Westinghouse El. & Mfg. Co.

Lamp Trim'r's Wagons.
studebaker Bros. Mfg. Co.

Lightning Arresters.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Westinghouse EL & Mfg. Co.

Magnet Wire.
(See Insulated Wires.)

Mechanical Machinery.
Besly & Co., Chas. H.
Garvin Machine Co.. The.
Robertson <fc Sons. J. L.
Stilwell-Bierce Smith-Vaile

Mica.
Central Electric Co.
Commercial El. Supply Co.
McLaurln & McLaren.
Munsell & Co., Eugene.

Mining Apparatus, Elec.
General Electric Co.
Westinghouse El. & Mfg. Co.

Motors.
Ahlm-Edwards Elec. Co.
American Engine Co.
Belknap Motor Co.
Brush Electric Co.
Bullock Elec. Mfg. Co.
Card Electric Co.
Central Electric Co.
Chicago Armai ure Co.
Coiburn El. Mfg. Co.
Commercial El. Supply Co.
Dallett & Co., Thos. H.
Diehl Mig. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Keystone Electric Co.
Metropolitan Electric Co.
Northern Electl. Mfg. Co.
Ohio Electric Works.
Peoples Electric Co.
Stanley Elec. Mfg. Co.
Storey Motor & Tool Co.
Triumph Electric Co.
Warren Electric Mfg. Co.
Westinghouse El. & Mfg. Co

Packing.
Besly & Co. Chas. H.
Garlock Packing Co.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
California Asphalt Co.
Central Electric Co.
Commercial El. Supply Co.
Johns. H. W. Mfg. Co.
Standard Paint Co.

Phosphor Bronze.
Besly & Co., Chas. H.
Phosphor Bronze Sm.Co.Ltd.

Platinum.
Baker & Co.

Poles.
Hart, C. S.
Llndsley Bros.
National Tube Works Co.
Perrizo & Sons.
Pittsburg A L. S. Iron Co.
Tagatz, H. A.

Porcelain.
Bryant Electric Co.
Central Electric Co.
Commercial El. Supply Co.
Empire China Works.
Imperial Porcelain Works.
Peru Elec. Mfg. Co.

Pulleys.
Rockwood Mfg. Co., The.

Push Buttons.
Central Electric Co.
Commercial EL Supply Co.
Electric Appliance Co.
Partrick & Carter Co,

Refiners.
Swarts Metal Refining Co.

Regulators.
Belknap Motor Co.

Re-Winding.
Chicago Armature Co.
Chicago Edison Co.
Electrical Exchange, The.
Hodge, Walsh & Loring.

Rheostats.
Am. El. Heat. Corporation.
General Electric Co.
Iron Clad Rheostat Co.
Leonard, Ward. Elec. Co.
Westinghouse El. & Mfg. Co.

Search Lights.
Carlisle & Finch.

Second-Hand Maehin'y.
Chicago Armature Co.
Electrual Exchange. The.

Speaking Tubes.
Electric Appliance Co.
Partrick & Carter Co.

Speed Indicators.
Besly & Co., Chas. H.
Keystone El. Instrument Co.
Queen & Co.
Weston Electrical Inst. Co.
Whitney Elec. Lnst. Co.

Steam Gauges.
Robertson & Sons, J. L.

Steam Heating.
Webster & Co., Warren.

Steel Pipe.
National Tube Works Co.

Storage Batteries.
American Battery Co.
Electric Storage Battery Co.
Ohio Storage Battery Co.

Tapes. Insulating.
American Electrical Works
Brixey, W. R.
Central Electric Co.
Commercial EL Supply Co.
Electric Appliance Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Insulated Wire Co.
Okonlte Co., The.
Simplex Electrical Co.
Standard Paint Co.
Washburn & Moen Mfg. Co.

Telephones, Telephone
Material and Switch-
boards.
American El. Telephone Co
Central Electric Co.
Commercial El. Supply Co
Parr Tel. & Cons. Sup. Co.
Kusel, D. A. Tel. Mfg. Co
Metropolitan Electric Co.
Orne Elec. Cons. Co.
Peoples Electric Co.
Standard Tel. & El. Co.
Stromberg-Carlson Tl.M Co.
Taber & Mayer.
Viaduct Mfg. Co.
Western Tel. Cons. Co.

Transformers.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Elec. Eng. & Supply Co.
Ft. Wayne Elec. Corporatlo"
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse El. & Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
Brill Co , J. G.
General Electric Co.
Westinghouse El. & Mfg. Co.

Turbine Wheels.
Dayton Globe Iron Works Co.
Leffel & Co,, Jas.
Pelton Water Wheel Co.
Smith Co., S. Morgan.
Stilwell-Bierce Smith-Valle.

Water Wheels.
Am. Impulse Wheel Co.
Darton Globe Iron Works Co.
Leffel & Co., Jas.
Pelton Water Wheel Co.
Smith Co.. S. Morean
SLilwell-BIerce Smith-Vaile

Wire, Bare.
Besly & Co., Chas. H.
Brixey. W. R.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Okonlte Co., The.
Phillips Insulated Wire Co
Standard Underground C Co
Washburn & Moen Mfg. Co.

X Ray Outfits.
Central Electric Co.
Commercial El. Supply Co:
Edison Mfg. Co.
Queen & Co.
Spring Park Laboratory,
Swett & Lewis. "

For AlphpK9f»tllo^| Inde^ of ^dv©rtia©monts £»oo Pag^e III,
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DIEHL ELECTRIC FANS.
WOUND FOR ALL CURRENTS, EXCEPT ALTERNATING.

New Designsfor this Season.
ilii

Column Ran:
»llei ns.

HIGHEST EFFICIENCY, GREATEST DURABILITY.
Our finest designs are ornamented with solid cast brass.

OUR '97 FAN CATALOGUES ARE NOW READY.
Amy ofOar Fans Furnished with Four Blades if so Ordered.

SHOW ROOMS:
NEW YORK, 561-563 Broadway. BOSTON, 128-132 Essex Street.

CHICAGO, 192-194 VAN BUREN STREET.

DIEHL MANUFACTURING CO
ELIZABETHPORT, N. J.

I

M^5FIElD,Ch1lIlI.5.A

THE AMERICAN ELECTRIC METER.
It gives a light that's white and bright,
And two cents is the cost per night.

Designed

for all

Forms

of

Service.

Send tor cir-

cnlars and
price lists.

£&. WE UNDERSELL ALL!

3i&

3- Wire 22-Lfght Meier. Case Open, Showing Mechanism.

The . . .

American

Electric

Meter

Co.,

Cor. 9th Street and
Montgomery Ave.,

PHILADELPHIA,

PA.

f-

91.00
Necktie Electric Lights 1.50
Edison Elect rif Motors 1.IHI

88 Medical Batteries...: 3.95
Electric Bells, finest... .26
Dry Batteries, best 26

il" SUM) Bic-vr/les. best made 3'J.lKi

j- 81.25 Bicycle Bella 50

Agents Wanted.
Our Bicycie Electric Light
is the best tiling that ever

^s
- happened. Catalogue free.

^ Ohio Electric Works,
13 S. Water St.,

Cleveland, Ohio.

L

H BELL
EASY RIXGER.

PIVOTED ARMATURE,

DOUBLE ADJUSTMENT.
SEND FOR CATALOGUE.

HUEBEL & MANGER,
MANUFACTURERS,

290 Graham St.. Brooklyn, N. Y.

Westinghouse Polyphase Apparatus Supreme,
Generators, Motors, Transformers, foi* Two-Phase, Three-Phase and C. F. Scott
Two-Phase Three-Phase System of Alternating Current Power Transmission.

26,000 H. P. IN OIL-INSULATED TRANSFORMERS CONSTRUCTED.
Potentials from 5,000 to 50,000 Volts. All Apparatus Necessary for 100 Mile Transmission.

WESTINGHOUSE ELECTRIC AND MANUFACTURING CO.,

New York, 120 Broadway. Chicago, N. Y. Life BIdg.
Boston, Exchange BIdg. Philadelphia, Qirard BIdg.
Buffalo, N. Y., 8 Erie Co. Bank BIdg Pittsburg, Westinghouse BIdg.
Charlotte, N. C, 36=38 College St. St. Louis, American Central BIdg.

BURG,
San Francisco, Mills BIdg.
Syracuse, N. Y., Bastable BIdg.
Tacoma, Wash., 102 S. 10th St.

Westinghouse Electric Co., Ltd.,
32 Victoria St., London, S. W., England.

For'Canada address
"Ahearn & Soper, Ottawa, Ont.
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The Tuerk Alternating
1897 PATTERNS NOW READY.

Some New Features Embodied in Our '97 Product Make
It Better than Ever.

<1

MADE FOR FROM 50 TO 120 VOLTS.

60, 125 AND 140 CYCLES.

i

Current Ceiling Fan.
THE HANDSOMEST FAN ON THE MARKET.

Strong, Reliable, Noiseless, Durable, Ornamental
and Inexpensive to Operate.

SPECIAL FEATURES:
High Eoor»or-r-»y_
Sel-F-O i 1 « r"»g Bearings.
Adjusta ble Blades.
S*e» rti r»g; S>A/itch a* I

Five different styles of finish—Bronze, Bower-

Barff, Ivory and Gold, Nickel, Polished Brass.

SEND FOR 1897 CATALOGUE.

HUNTER FAN & MOTOR CO.,
FULTON, NEW YORK.

v.. .---, v E. B. LATHAM & CO., General Sell-

ing Agents, 136 Liberty Street, New

York, U. S. A.

&$&&&&&&&&& «kS>^kS^^>«^<s>«^Sk^s^<^^S^^^k8.<8xSks^kS«s^' ««8«SkSk8h8x8xS.<8x8«SxSxS«8kS<$>&$w&l*$>&$&m®<$ <S*8xS«ShS>3x8k£«k8k8k$x£^«>«kS><sh8hS^

INSTANTANEOUS
"Make and Break"

Safety Knife Switches.
All Voltages. Approved by National Board of Fire Under-

writers. Send for Catalogue.

HopeElectricApplianceCo.
PROVIDENCE, R. I.

P

THE

ELECTRIC 1

FAN 1

Wound" tor
Any Vol lag*

A Written Guarantee

With Each Fan

D.L BATES &BR0.
^C^ DAYTON 0.

96 LEADS.
WHY?

BECAUSE:
1st—Has perfect contact

without marring softest

wire.

2nd—Line wire is held by
clamp instead of screw
points.

3rd—It is easy to take

apart; no screw driver,

only a quarter turn.

4th—Can use long fuse.

5th—All that use them say

so.

Write for Prices on Fuse Blocks, Etc.

GILM0RE ELEC. & MFG. CO.. North Easton, Mass.

THE
WARREN

ALTERNATOR
A DYNAMO without Collector Rings, or Cor

mutator; without Brushes, without
Moving Wires, without liability

to "burn-out."

NOISELESS IN OPERATION.
A MONEY EARNER. THE EMBODIMENT OF SIMPLICITY AND

DURABILITY.

MASSIVE AND HEAVY, BUT
EXTREMELY COMPACT.

Made for continuous runs without atten-
tion and proportioned to run up to an enor-
mous overload without wasting energy in
heating any part.

MODERNDYNAMO
FOR CENTRAL STATION

WORK.

Warren

Electric Manufacturing

Company,
SANDUSKY, OHIO.
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We
Guarantee

OUR

Desk Motor.

FAN MOTORS
For the following reasons:

All of our 1 10 volt motors are tested on 220 volts.

Our 220 volt motors are tested on 500 volts.

Our 500 volt motors are tested on 1,000 volts,

before they leave the factory.

The armatures are wound with the greatest care and the best

silk-covered magnet wire is used. The commutators, the

brushes and all wearing parts are carefully examined before a

motor is packed for shipping.

Standard Motors for 1897.

Wall Bracket Motor.

WESTERN ELECTRIC COMPANY,
CHICAGO. Write for our illustrated book on fan motors. NEW YORK.

HERE 44
IS

THE GLADHANDW

DAVIS
«*% illBICATIIB GLOBE

OPAL, RUBY, FLESH TINT.

COVERING INCANDESCENT LAMP.

(PATENTED)

MANUFACTURED ONLY BY
RUBY, Clear Letters.

THE PHOENIX GLASS CO..

Manufacturers of Electric and Gas Globes, Shades, Etc.

42 Murray Street, New York,

Length of Davis Globe, I I Inches,

To Fit 3i-inch Holder.

RUBY, Clear Letters.

USEFU
WRITE US FOR PRICES AND DISCOUNT.

ICAL!! F
RUBY, Clear Letters.
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E. E. & S.
JUNCTION BOXES.

The cut illustrates our improved Junction Box, designed to protect
lamps from excess of current by means of safety fuses. Particularly

adapted to be placed between feeder boxes and transformers. It is

weatherproof •

ELECTRIC ENGINEERING & SUPPLY CO.,

Manufacturers Electric Light Supplies,
SYRACUSE, N. Y.

*rV^

New York Office: 27 Thames Street.

mmmr
ffltERIOR CONDUIT

(GUMMlNO'S PATENTS.)

Note how the Wood-Lining does not crack.

ARMORITE INTERIOR CONDUIT CO.,««K
ELECTBIC APPMAISCE CO., Chicago, General Western Agents.

"AD." STUDIO
COMMERCIAL
ELECTRICAL
SUPPLY
CO.,
ST. LOUIS.

IT'S ONLY WILLIE ADVERTIS-
NC ANOTHER OF OUR GOOD
THINGS!

P. S—Don't forget our big stock of Fans—
all kinds and our prices !

TRANSFORMER ECONOMY. H
Result obtained with TYPE H TRANSFORMERS in place of OJOD TYPE
TRANSFORMERS having large iron core losses.

March, 1895. Jan., 1897.
Number of Transformers Connected gip r52
Capacity of Transformers in 16 C. P. Lamps ,

'

21485 13496
Capacity of 16 C. P. Lamps connected to Lines "\'

m
*

., . 16360 20189
Maximum Load, 16 C. P. Lamps

__ 7000 10000
KW. Output per month at Switchboard...

,

\
m

'_ 74804 47664
Receipt per KW. at Switchboard '.

. .
.'.',". .043S .124

Total Receipt at Switchboard $3276 $5910

H
Sales offices in all large cities of the United States.

For Canada address Canadian General Electric Company,
Toronto, Can.

General Electric Company,
flain Office: Schenectady, N. Y.
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ET70E2TE F. PHUJLIPS, Prest. F. N. Ptttt.t.tph, Treas. W. H. Sawyer, Secy.

AMERICAN ELECTRICAL WORKS,
PROVIDEXCE, R. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

-Railway Feeder and Trolley Wire,
AMER1CANJTE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Store, F. C. Ackerman, 10 Cortlaudt St.

Chicago Store, F. E. Donohoe, 241 Madison St.

Montreal Branch. Eugene F. Phillips* Electrical Works.

THE CLARK WIRE.
FOR

SWITCHBOARD,

RAILWAY

and MOTOR USE.

CLARK WIRE'

All sizes of

Stranded and Flex-

ible Wire and
Cables with

Clark's Insulation.

Inspector Boston Fire Underwriters' Union says:

"A thoroughly reliable and desirable wire In every respect.

"

The Clark wire has been before the public and in use for the past ten years,

and has met with universal favor. We guarantee our insulation wherever used.

Aerial, Underground or Submarine, and our net prices are as low, if not lower,

than any other first-class insulated wire. We shall be pleased to mail Catalogues,

with terms and discounts for quantities.

EASTERN ELECTRIC CABLE COMPANY,
HENRY A. CLARK, Treas. aDd GenT Manager.

HERBERT H. EUSTIS. Pres. and Electrician.

61-63 Hampshire Street,BOSTON. (VIA!

EC
a va/abnjt orsi

but can't spare the money." To such we say— let us know how much
vou can pav iu cash—give us references, and we will take balance
in installments.

UAVP VOU ErRERAPACKlXG! It lasts 3 to 4 timesn**»c wV longer than any other. AVe manufacture Feed

TRIED
Water Heaters, Damper Regulators, separators.
Oil Extractors, Exhaust [leads, Filters, Etc.

SEND FOR CATALOGUE.

Jas. L Robertson & Sons,
Successors to HINE & ROBERTSON CO

76 CORTLANDT STREET,
NEW YORK.

-%-4- GORDON PRIMARY CELL.
For Open and Closed Circuit Work.

The Perfect, Modern, Longest Lived and Most Economical
Cell Ever Put on the Market.

In use by the leading cities, railroads, telephone and gas engine
companies.

WE CLAIM:—Constant discharge of current without polari-
zation; no local action; no noxious gases or fumes; no acids; least
lahor for operation; cleanest; not freezing at 28° below zero; eco-
nomic value 50 per cent, greater than gravity cell, and 30 per cent,
greater than best other cell in market. For No. l cell< 250 ampere
hours; for No. 2 cell, 100 ampere hours; on open circuit, .9 to l

volt; on closed circuit, .65 to X
7 R volt. Sena for circular and price list.

THE GORDON -BURNHAM BATTERY CO,
82 to 86 West Broadway, New York City.

General Western Agent. S. F. B. MORSE. Marquette Bldg. Chicago, III.

J, G. Brill Company, Philadelphia,
MANUFACTURERS OF

ELECTRIC CARSANDTRUCKS,
SOLID FORGED FRAMETRUCKS,
TRUCKS FOR 4-WHEEL CARS.

PIVOTAL TRUCKS FOR STEAM AND
ELECTRIC SERVICE.

The PERFECT TRUCK, our "No. 27," is safer, easier on rails, easier for

passengers and imparts less motion to the car body than any truck ever made.

WE CAN SUBSTANTIATE OUR CLAIMS.

EVERYTHINB IN WIRE.
BARE AND INSULATED.

ALSO MANUFACTURERS OF THE "CHICAGO" RAIL BOND.

WASHBURN * IYIOEN MFC. CO.,
WORCESTER, MASS.

BRANCH OFFICES AND WAREHOUSES: New York, Chicago, San Francisco, Houston, Philadelphia,
_. Pittsburg, Scranton.

Nidi DOUBLE &R00VE POM INSULATOR
HIGH INSULATION.

The most perfect Glass Insulator made is tho
Teat Insulator.

'The Teats on the lower rim of the petticoat
attract the water on the outer and inner surfaces
of the Insulator into drops. The water drops
from these points onto the cross arm, thereby
preventing the moisture from creeping to

the pin."

HEMINGRAY GLASS CO.,
Covington,

Patented.
Ky.

FACTORIES, MUNCIE, IND.

Storage Batteries
MAKE SURI

ome:.af=> FORLICHT
Ohio Storage Battery Company,

COUNTRY HOMES,
SUMMER HOTELS.
PUBLIC INSTITUTIONS.

59 WADE Itl.IM... CLEVELAND. OHIO.

^"^^^DARTRICKs/^RTER CO.P*£m
"Dealers II25So.2ndSt.V)PHILADA.l)PA. goods:

Fo r ' ) least- Slippage

Dynamos sa^^,^) non- breakable

Motor s~^*°°
!"

oo -:-s'^ ,ZE ' CR'^HAPE
[

&GrENERAL'USE ® /Prompt- Shipments!

MAdE-by The- Rockwood- Manufacturing- Co- N£-

l,

J.M.&I. R'y * PENN'A-S't-,
,N - - ' iKiniAMA'. I J. S. AIndianapolis', Indiana", U. S. A.

WEATHERPROOF WIRE.
AGENCIES:

Western Electric Co., New York.

Electric Appliance Co., Chicago.

Pettingell Andrews Co., Boston,

Electrical Engineering Co,, Minneapolis,

St, Lonis Electrical Supply Co., St. Lonis.

The Bradford Belting Co., Cincinnati,

Phillips Insulated Wire Co,
Office and Factory: PAWTUCKET. R. I.
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WANTED.
For a new incandescent lamp factory,a practical

lamp manufacturer; one familiar with all parts.
A pood position can be secured by one who is thor-
oughly competent and it would be useless for
others to apply. Address"lncandescentLamp,"
care Western Electrician, 510 Marquette
Building, Chicago.

WANTED.
Situation by an electrician as superintendent

of lighting plant, or foreman of construction;
have had eight years' practical experience.
Sober and industrious; am four years in my
present position; references from my employer.
Address "INDUSTRIOUS, '" care Western Elec
trician, 510 Marquette Bldg., Chicago.

WANTED.
A position as electrician or superintendent by

a thoroughly competent man having ten years'
practical experience in lighting and power sys-

tems. Can repair or install; will also invest some
capital if satisfactory; references. Address
"Practical," care Western Electrician, 510
Marquette Bldg., Chicago.

WANTED.
Position as electrical engineer or superintend-

ent of electrical department. Fifteen years'
practical and theoretical experience with lead-

ing manutacturing concerns: managed for last six

years large power and light plant with six thou-
sand h. p. generating capacity, motors from 1

to 80 h. p., 250 are lamps, 3,000 incandescent
lights, cross compound engines. Satisfaction and
excellent references given. Address "Electric
Cranes," care Western Electrician, 510
Marquette Building, Chicago.

WANTED.
Position as traveling salesman. Well ac-

quainted with the electric trade in the middle
and southern states. Can control large trade.
Eight years' experience. Address "J. M. W.,"
care Western Electrician, 510 Marquette
Building, Chicago.

WANTED.
For cash, two 50-liglit, 10 ampere arc machines,

second hand.

MUNICIPAL ELECTRIC LIGHT PLANT.

PADUCAH, KY.

WANTED.
Situation by a first-class engineer and elec-

trician of eight years' experience, competent of
taking entire charge of an electric light plant.
Familiar with compound, automatic and Corliss
engines and direct, alternating and are dynamos.
Owns an indicator and kit of tools. First-class
references. Address W. C. Folsom, Box 147,
Rockwell City, la.

WANTED.
ARMATURES TO REWIND.
Winders direct from T.-H. and Westinghouse
shops. Work guaranteed. Ten years' experience.
Light plants installed complete. Send for prices.

HODGE, WALSH & LORING,
53i Delaware, Kansas City, Mo,

FOR SALE.
100 number telephone switchboard; cause for

selling same, owner wants board greater capac-
ity. Address i. H. McGILL, 1130 Monadnock,
Chicago.

FOR SALE.
One 05 k. w. Standard alternator; one a-is Gen-

eral Electric alternator; one a-30 General Elec-
tric alternator; one 15 h. p. 500 volt Commercial
motor; one i h. p. 500 volt Commercial motor;
one 15 h. p. 500 volt Detroit motor; one 45 k. w.
500 volt Standard generator, and a full line of
"Mayo" alternators. V. J. MAYO, 100 North
Clinton St., Chicago.

FOR SALE CHEAP.
Six 25 amp. 110 volt dynamos, compound wound.
Six five horse power motors, any voltage.
Twelve amperemeters.
Twelve voltmeters. Write for prices,

HOLMES, PYOTT & CO.,
13 X. Jefferson St., Chicago.

U. S. Engineer Office. Montgomery, Ala., April
10th, 1S07. Sealed proposals for furnishing and
delivering at Pensacola, Fla., an electric plant
and ammunition hoists, will be received here
until 12 O'clock, M.,May 20th, 1897. and then pub-
licly opened. Information furnished on appli-
cation. F. A. MAHAN, Major Engrs.

PROPOSALS FOR

Electric Lighting of Streets,

CLERK'S OFFICE OF THE TOWNSHIP
of East Orange, N. J.

Sealed proposals are invited bv the Township
of East Orange, for the lighting of the streets of
the township by electricity for a term of three
years. All wires to be placed in underground
conduits, lights to be 300 feet apart, to be of 1,200
candle power, and to be placed only on such
streets as now have gas lamps. Proposals must
be endorsed "Proposals for Electric Lighting"
and addressed to Stephen M. Long, Township
Clerk, and delivered to him on or before Monday
evening. May 10, 1897, at eight o'clock. The
Township Committee reserve the right to reject
any or all bids received if deemed by them to be
for the interest of the township so to do.
By order of the Township Committee.

STEPHEN M. LONG,
Township Clerk.

Dated April 2S, 1897.

For Sale Cheap and in First-Class Condition.

One 500-volt flashing dynamo; one hvdro-carbon
electroplating machine; one metal' case Wirt
amineterO-15; one Packard vacuum pump, No. 2;

one (36-gal. compressed air tank, pump and gage;
ninemercury pumps complete; eight glass blow-
ers' fires; two large wooden back rheostats; two
Ward arc lamps; one Queen photometer (large
size); one galvanometer, v. 44; one bridge; one
30-light combination gas machine; one Methvens
screen; "belting, lamp bulbs, and many items
used in manufacture of incandescent lamps.
STANDARD ELECTRIC CO., Clinton,
Wis.

FOR SALE.
One 30 h. p., 500 volt iron clad, sec-

ond hand.

One 25 h. p., 500 volt iron clad, sec-

ond hand.

One 250 ampere, 220 volt Manches=
ter type, compound wound, new,
complete.

One 150 ampere, 220 volt Manchester
type, compound wound, new,
complete.

One yi h.p., 220 volt iron clad motor,

new.
One 2 h. p., 220 volt iron clad motor,

new.
One f h. p., 220 volt iron clad motor,

new.
One s h. p., 220 volt Manchestertype,

second hand.

All the above machines have self-oiling hear-
ings and guaranteed to beas represented. Write
for prices.
Also the following:

One 15 light arc dynamo, new type
Excelsior.

One 7 light arc dynamo, old type Ex-
celsior.

Two 10 light arc dynamos, old type
Bain.

Fifty double carbon Excelsior arc

lamps.

Ten single carbon Rushmore arc

lamps.

Nine single carbon Bain arc lamps.

CHICAGO
ARMATURE
COMPANY,
(Incorporated),

14 and 16 North Canal Street, Chicago.

Scrap Copper Wire Wanted.
If you have any Old Copper Wire of any description to

dispose of, it will pay you to communicate with us, as we are
p.l_all times in the market for any quantity of Scrap Copper
Wire, at the highest market values. We pay cash and send
prompt returns. We are also supplying the electrical trade with
our high grade Babbitt, Cotton Waste, Solder, Etc. Please com-
municate with us.

SWARTS t
I 18 and

VETAL REFINING CC
20 W. Lake Street, CHICACO, ILL.

Siilwell's Patent*™ Water Purifier.
Removes all impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

Tie Stilfell-Bierce & SmMaile Co.,

DAYTON, OHIO.
Ristlon Iron A T.ncomotive Works, San Francisco, Cal., Pacific Coast Agent.

d.L^lll!* 0ur catalogue 8, is sent

ftftlPIITIfllZ free for the asking. Jt listsVVIVIIIIIIV books pertaining to all the1 I sciences. A copy should be

ODOhSb had lor ready reference by""»*» those desiring electrical,

medical, engineering, scientific, mining and tech-
nical books, which we sell to everybody at
wholesale prices.

Montgomery Ward & Co., Chicago.

Anchor or Toggle Bolt.

EVERY-DAY EXCURSIONS

To all parts of the world can be arrang-
ed for any day in the year, for one or
more persons, upon application to any
principal ticket agent of the Chicago,
Milwaukee & St. Paul Railway. Itiner-

aries carefully prepared for excursions
to California, Mexico, China, Japan,
and to any part of Europe. Estimates
furnished, including all expenses.
Tickets furnished for the complete
journey. It is not necessary to wait for

any so-called "Personally Conducted
Excursions." In these days of progress-
ive enlightenment, with the English
language spoken in every land under the
sun, one does not need to depend upon
the services of guides for sight-seeing,
but can go it alone or in small family
parties, with great comfort and security
and at one's own convenience. Write to

C. N. Souther, City Ticket Agent, 95
Adams St., Chicago.

Agents Wanted.

A few good live agents

to take subscriptions for

the WESTERN ELEC-
TRICIAN and handle our

book publications. Liberal

commissions paid.

Address, stating expe-

rience and references,

Electrician Publishing Co.,

5 I O MARQUETTE BLDC,

CHICACO.

AMERICAN"US*
ARE THE BEST. Sen? for Descriptive Circular.

Absolutely Non-Infringing.
Protection Guaranteed.

AMERICAN BATTERY CO.,
o iaa9. 38 W. Quincy St., Chicago. III.'

Electrical and Small Woodwork a Specialty.
Send for catalogue.

C. H. LEVER MFG. CO., CHICAGO.

Map of the United States.
A large handsome Map of the United

States, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S. Eustis, Gen'l Pass. Agent, C, B.

&Q. R. R., Chicago, 111.

INTERNATIONAL ELECTRIC CO,
76 Beekman Street,

New York.
Ruhmkorff

Induction Coils,

Telephone Coils, Experi-

mental Work, Small Ma*
chloery. Binding Posts.

ELECTROTYPES.
CHICAGO ELECTRO. & STEREO. CO.,

196 and 198 S. Clark St., Chicago.

If Your Town
Needs Light

But has not the Price of a New Plant,

Write us for particulars of a complete plant \

now in operation which we will
sell at a bargain.

Chicago Edison Company,
I 39 Adams St., Chicago, III.
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Victor Turbine Water Wheel.
Cylinder or Register Gate— Close Regulation and High Efficiency

at Full and Partial Gate-
The attention of ELECTRIC COMPANIES is called to this CELEBRATED WATERWHEEL as particularly adapted to their use, on account of its remarkably steady motion,

nigh speed and great efficiency and large capacity for its diameter, being double
the power of most wheels of the same diameter. It is used by a number of the leading electric com-
panies with great satisfaction. In the economical use of water it is without an equal, prodrcing the
highest per cent of uselul effect guaranteed.

SEND FO/? CATALOGUE AND PARTICULARS.
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 38 feet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts
and where the situation admits of their use we recommend them.

THE STILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works, San Francisco, Cal., Pacific Coast Agents.

The Coast Line to MACKINAC
-TAKE THE-

™ MACKINAC
DETROIT
PETOSKEY
CHICAGO

New Steel Passenger Steamers
The Greatest Perfection yet attained in

Boat Construction—Luxurious Equipment,
Artistic Furnishing, Decoration and Elfic-

ient Service, insuring the highest degree of

COMFORT, SPEED AND SAFETY
Four Thips pea Week Between

Toledo, Detroit and Mackinac
PETOSKEY, "THE SOO," MARQUETTE

AND DULUTH.
LOW RATES to Picturesque Mackinac ana

Return, including fleats and Berths. From
Cleveland, $18; from Toledo, $15; from
Detroit, $13 SO.

DAY AND NIGHT SERVICE.

Between Detroit and Cleveland
Connecting at Cleveland with Harliest

Trains for all points East. South and South-
west and at Detroit for all points North and
Northwest.

Sunday Trips June, July, August and Sept. Only

EVERY DAY BETWEEN

Cleveland,PuHn=Bay.^Toledo
Send for Illustrated Pamphlet. Address
A. A. SCHANTZ, 0. p. *., DETROIT, MICH.

Tiie Detroit & Cleveland steam Nav. Co.

WHITE CEDAR POLES
And STREET CAR TIES.

Wholesale Producers.

PERRIZO & SONS, DAGGETT, MICH.

CEDAR
Lindsley Bros.,

MENOMINEE, MICH.,

WHOLESALE PRODUCERS. POLES

ffi~ CEDAR POSTS, POLES AND PILING
Write H. A. TAGATZ, Beaver, Wisconsin.

WHOLESALE PRODUCER OF ALL KINDS OF CEDAR PRODUCTS.

Write for

Prices on LIVE CEDAR POLES i
rus S. Hart,

OCONTO, WIS.

Cedar Poles at First Hands.
We can supply you with anything in the cedar line. Write for delivered prices.

Pittsburgh & Lake Superior Iron Co., Whitney, Menominee Co., Mich.

SEND FOR LIST OF
ARTICLES ON X-RAY

EXPERIMENTS PUBLISHED IN THE WESTERN ELECTRICIAN.

ELECTRICIAN PUBLISHING COMPANY, -^tti'Kdo. CHICAGO.

The Standard Open Circuit Batteries
of the World.

SEND FOE CIRCULAR AND PKICE3.

THE LECLANCHE BATTERY CO.,
Ill to 117 East 131st St., N. Y.

No More Liquid Batteries.
THE ROYAL COMBINES BEST FEATURES OF

LIQUID AND DRY BATTERIES.

ADVANTAGES:
No action until water is-added, hence can be kept

in stock for years.
Especially adapted for export, as extremes of tem-

perature will not affect it.

For open circuit work only.
E. M. F. 1.50 on open circuit. ) _
Amperage 3. on short circuits, f

guaranteed.
Size 5|" by 2i", weight 1} lbs.

I=RIGE so CENTS.
Samples sent to any part of U. S. A. on receipt of 75 cts.

Liberal arrangements made with trade.

MIDLAND ELECTRIC COMPANY,
5 Hanover Street, - New York, U. S. A.

[Hercules BAtTerjesJ

\X Clede BATTERJES1

J PORCELAIN INSULATION 01 all Kinds.
||

Wp Solicit Ihe maKlns ol
Spechl Designs of- Porcelain.

Garlock Waterproof Hydraulic Packing
EXCELS ALL

FOR COLD WATER ONLY.
GARLOCK EXTRA. ELASTIC RING. SECTIONAL, SPIRAL.

HIGH PRESSURE. AND DUO PACKINGS ARE STANDARD.

OUR GUARANTEE.—We pack satisfactorily against all pressures
and temperatures of Steam, AVater. Ammonia, etc., or no pay.

CORRESPONDENCE SOLICITED.

THE GARLOCK PACKING COMPANY,
Palmyra. N. Y. New York. Philadelphia. Chicago. Rome, Ga.

Boston. Pittsburgh. Cleveland. St. Louis. Denver.

THE TELEPHONE HAND-BOOK
BY HERBERT LAWS WtBB.

Member of the American Institute of Electrical Engineers, and of the Institution of Electrical Engineers, London. Author of "A PraJical Guide to the Testing of
Insulated Wires and Cables." Joint Author of

" Electricity in Daily Life.
11

146 F>ages, 138 Illustrations, Cloth, Hand-Book Size, Price $I.OO.
EXTRACT FROM PREFACE.

"This little book has no pretension to be considered a complete treatise on telephony as it exists in America. The time for such a work is not yet come. But It is felt that there is a demand
for a practical book on telephone working and management, and the TELEPHONE HAND BOOK Is an attempt at meeting that demand. With the exception of a few chapters dealing wiui
certain forms of transmitters and receivers used in Europe, which are given for the info-mation of those who may wish to engage in the manufacture of telephones, the book is based entirely on
standard American practice; and most of the material, apparatus and methods described are peculiar to or have originated in this country."

No pains have been spared to make it the best book of its kind. It is right up to date, intensely practical, and so plain and clear in its language that anyone can understand and learn from it

everything regarding telephone work and management. It conforms in size and style to our other Kand-Books which have been so favorably received by the entire electrical fraternity.

CHAPTER I. The Invention of the Telephone.
2. Sound Waves. Articulate Speech.
3. Electric Telephony. The Bell Telephone.
4. The Microphone.
6. Current Induction. Electromagnetic In-

duction.
6. The Induction Coil: Its Use In the Tele-

phone Transmitter.
7. The Complete Telephone Circuit.
8. Magnet Telephones.
9. The Bell Telephone Receiver.
10. Other forms of Magnet Telephones.
11. The Gower, Ader and D'Arsonval Receiv-

ers, Mercadier's Bl-Telephone.
12. The Siemens, Kotyra, Neumayer and

Bottcher Receivers.

CHAPTER 13.

14.

15.

16.

17.

18.

-CONTENTS.
Carbon Transmitters.
The Blake Transmitter.
The Long Distance Transmitter.
The Solid-back Transmitter.
The Berliner Transmitter.
The Cuttriss Transmitter.

19. Various European Transmitters.
20. The Efficiency of Carbon Transmitters.
21. Batteries for Telephone Work.
22. Open Circuit Batteries.
23. Closed Circuit Batteries.
24. The Practical Management of Batteries.
25. Magneto Bell.
26. Automatic Switches.
27. Telephone Line Construction.

Metallic Circuit.
Underground "Wires.

30. Lightning Arresters.
31. Inside Wiring.
32. Installation of Telephone Instruments.
33. Inspection and Maintenance.
34. The Condenser; Its Use in Telephony.
35. Electromagnetic Retardation.
36. Exchange working,
a? Small Exchanges.

Party Lines: The Bridging Bell.

.. Long Distance Telephony.
40. Duplex Telephony.
41. Simultaneous Telegraphy and Telephony

Appendix.

29,

39,
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THE STROMBERB-CARLSON

TELEPHONE MANUFACTURING CO,
72 JACKSON BOULEVARD,

CHICAGO, ILL., U. S. A.

This Company owns letters patent granted to Alfred Stromberg
and Androv Carlson, under sundry dates, covering Telephone Ap-
paratus that infringes none and is second to none.

Full Equipment for Central Stations, also for House, Office, Factory, Police and
Fire Alarm Systems. Manufactured under our own patents from crude material.

American Electric

Telephone Co.,

The Largest Manufacturers
OF

Telephones $
Switchboards

EST THE UlUITEB STATES.

All Goods Strictly High Grade.

325 exchanges, aggregating 60,000 telephones, in

use. Three years service. Write for our 1897

catalogue showing new types and prices.

American Elec. Telephone Co.,

171 and I 73 S. Canal Street,CHICAGO.
^factory;

m-itsGumE St
SnmnO

WESTERN TELEPHONE

—^CONSTRUCTION CO,,
250 S. Clinton Street, CHICAGO,

. . LARGEST MANUFACTURERS OF . .

Telephones and Appliances,
EXCLUSIVELY, IN THE UNITED STATES.

IF YOU WANT TO BE AN UP-TO-DATE
TELEPHONE MAN,

SUBSCRIBE TO

THE TELEPHONE
AHJ UP-TO-DATE TELEPHOSE PAPER.

THE ONLY PAPER DEVOTED EXCLUSIVELY TO
THE INTERESTS OF TELEPHONY.

81.50 PER YEAR IX ADVANCE.

TELEPHONE PUBLISHING CO.,
WRITE FOR ADVERTISING RATES. BOX 1178, CHICAGO, ILL.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Apparatus for

Arc, Direct Current and Altemat-
ing Incandescent Lightingand

Pov^er Transmission.

Given
Away

Our new catalogue of Elec-

trical Books. Contains 100

pages, listing all electrical

books to date of publication.

Send for a copy, mailed free

to any address. Electrician

Publishing Co., Suite 510
Marquette Bldg., Chicago.

K

A New Fan.
This new "EE Fan"
is constructed in
first-class style and
of best material.
Bear in mind it is
not a second-liand ar-
ticle, and it is ftilly
anaranteed.

One speed, only- -

Three speeds, only

-$ll

11.50,

Electrical Exchange,

166-174 S. Clinton St.,

CHICAGO, ILL.

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
GUARANTEED TO OPERATE PERFECTLY:; OR NO PAY. MADE FOR ALTERNATING OR ..'

DIRECT CURRENT. ANY VOLTAGE. CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICHIGAN. U. S. A.
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^ K Tou've seen them.

^V Worked fine,

* Didn't they?

If vou are interested in

GOOD TELEPHONES
Send for our catalogue.

ORNE ELECTRIC CONSTRUCTION CO.,

Owlngs Building, Chicago.

^Tp«TmS(o HAS BEEN MAKING

Telephones
? 20 YEARS, NOT CHEAP BUT
SERVICEABLE AND FULLY GUARANTEED.

. CIRCULARS FURNISHED. •

Viaduct Electric (°

BALTIMORE, MP..U.S.A.

Tie Worcester PolytecMc Institute.
WORCESTER, -IV^S,

T. C. 3IEXDEXHALL, President.
Courses of study in Mechanical, Civil and Elec-

trical Engineering, Chemistry and General
Science. New and extensive laboratories in

Engineering, Electricity, Physics and Chemistry.
Special facilities in Steam ami Hydraulics, 176-
pa&re Catalogue, showing positions filled by
graduates mailed free. Address J. K. MAR-
SHAL!,. Registrar.

READ !

!

. OUR FAMOUS

Hand-Book Series.
NEW DYNAHO TENDERS' HAND-BOOK. By

Lieut. F. B. Badt. One hundred and forty illus-

trations. An entirely new and up-to-date work,
22& pages, flexible cloth binding, size of page 5?i
\-i l '

2 inches. Designed for dynamo tenders,
linemen, stationary and marine engineers. Just
the book for men who wish to learn how to
operate and care for electric light installations.
The only book of the kind in the English language.

INCANDESCENT WIRING HAND-BOOK. By
Lieut. F. B. Badt. Profusely illustrated. Type
page 5^x3 inches, flexible cloth binding, 00 pages,
35 cuts and 5 tables, three of which are 12x18
inches. These tables give at once, and without
any calculation, the size of wire required in each
case for any percentage of loss. A timely book,
containing full instructions for Incandescent
"Wiring, and complete information concerning
Methods of Running Wires, Location of Safety
Devices and Switches, Splices, Insulation and
Testing for Faults, Wire Gauges, General Elec-
trical Data. Calculating size of Wires, "Wiring of
Fixtures, Elevators, Buildings, Isolated and Cen-
tral Station Plants. The only complete book of
the kind published.

BELL HANGERS' HAND-BOOK. By Lieut.
F. B. Badt. Third edition; eighth thousand.
106 pages, 97 illustrations. Just the book for
those engaged in selling, installing or handling
Electric Batteries, Electric Bells, Elevator, House
or Hotel Annunciators, Burglar or Fire Alarms,
Electric Gas Lighting Apparatus, Electric Heat
Regulating Apparatus, etc. The only book of its
kind. Simple as ABC
ELECTRIC TRANSniSSlON HAND-BOOK. By

Lieut. F. B. Badt. First edition, three thousand
copies. 97 pages, 22 illustrations. 27 original
tables. Gives more practical information on the
subject than any work published to date. The
hook contains all necessary information for
Power Producers. Capitalists. Agents, Engineers
and Motor Inspectors. With this book anybody
may make estimates on the cost of Transmission
Plants. A practical and reliable work.
THE TELEPHONE HAND-BOOK. By

Herbert Laws Webb. 146 pages, 13S illus-
trations, cloth, hand-book size, price $1.00.
Extract from preface: "This little book has no
pretension to be considered a complete treatise
on telephony as it exists in America. The time
for such a work has not yet come. But it is felt
that there is a demand for a practical book on
telephone working and management, and The
Telephone Hand-Book is an attempt at meeting
that demand. With the exception of a few chap-
ters dealing with certain forms of transmitters
and receivers used in Europe, which are given
for the information of those who may wish to
engage inthe manufacture of telephones, thebook
is based entirely on standard American practice;
and most of the material,jtpparatusand methods
described are peculiar to or have originated in
this country No pains have been spared to
make it the best book of its kind. It is right up
to date, intensely practical, and so plain aud
clear in its language that anyone can understand
and learn from- it everything regarding telephone
work and management. It conforms in size and
style to our other Hand-Books which have teen
so favorably received by the entire electrical fra-
ternity.

Price, $1.00 Each, Postage Prepaid.

ELECTRICIAN PUBLISHING CO.,

510 Marquette Bldg., Chicago,

DO YOU USE BATTERIES?
Here are a Few Prices to Those Who Mention this Ad.: In lots of Smaller

Quantities.
$0 28

fifty.

Our Special Microphone Carbon Battery, complete $6 25
In lots of

twenty-five.
Perfection Dry Battery (the best dry battery on the market ami can be recharged) 23 25
Teco Dry Battery (first-class in every respect but cannot be recharged) 20 23
Zincs, with Screws for Laclede and Le Clanche Batteries 02^ 04
Sal Ammoniac-best imported—10 lbs. or over, per lb 09

We make the FINEST TELEPHONES AND SWITCHBOARDS on the marketandare headquar-
ters for anything in the Telephone Line.

THE D. A. KUSEL TELEPHONE MFG. CO.,
1105

PINE STREET. ST. LOUIS. MO.

THOROUGH

EDUCATION

In the theory of the Operation and Installation of biectric Light,
Power and Railway Plants, including flathematics, Mechanics and
Mechanical Drawing for $25.

The Electrical Power and Lighting Scholarship Is intended for In-
stallation Engineers, Managers of Electric Plants, Dynamo Tenders,
Linemen, Wiremen, Motormeu, steam Engineers and workers in elec-
trical industries who desire to qualify themselves to install and operate
electrical machinery.

Studies are carried on at home. No time lost from work. Specially
prepared Instruction and Question Papers, superior to text books, fur-
nished free to students^ Mechanical Drawing is taught by a new and
successful method.

We also teach Steam Engineering, Stationary, Locomotive or Marine;
Mechanics; Civil Engineering in all its branches; English Branches;
Book Keeping and Business Forms.

Mention the subject in which you are interested and send for our
free circular. Address

THE INTERNATIONAL CORRESPONDENCE SCHOOLS,

Box 1002, Scranton. Pa.

^^^>^>^>^>^^>^>^>^^>^>^xS»^>^>^>^x3>^>^xS^>^>^>^ <2M$x$>3>^<e«^§>3>$K$>^<»<S>^^
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We have just issued a NEW cata-
logue of electrical books containing 100
pages, listing every work on electric-
ity. A copy will te cheerfully mailed
on receipt of a two-cent stamp.
ELECTRICIAN PUBLISHING CO..

&10 Marquette Bldg-, Chicago.

8 GolD

MedalS
Havre, Brussels, Paris,

Edinburgh, Chicago. Etc.

Forei^nandU. S. Patents.

MILDE
MILDE
MILDE
MILDE
MILDE
Standard Telephone and Electric Co.,

Sole Licensees. MADISON, WIS., U. S. A.

Sensitive as a Blake.

Powerful as a Solid Back.

No Adjustment Required.

Will Not Pack or Get Out of Order.

DIRECTORY OF PRINCIPAL ELEC-

TRICAL AND MECHANICAL

ENGINEERS.

Charles A. Pratt,

Consulting Electrical Engineer.

Power transmission and subdivision for
factories. Electric coal mining plants.
Designs for special machinery.
Plans, specifications, tests, supervision.

1118 Monadnock Bldg., Chicago.

Foree Bain,
Electrical and

Consulting,
Designing,

sine

Mechanical Engineer.

Supervising, Plans, Specifications and
Constructing, General Engineering.
Testing. Expert in Patent Causes.
Suite 1657, 1658 and 1650
Monadnock Bldg-. CHICAGO.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,

lonsultatlons, Reports, Estimates, Plan*
Specifications, Superintendence, Tests, Pu
basing. Designs of Central Stations a Hp>
I-. lit- TOnnnAn I>n:i.a:... r u* ..„.:.clalty, Turner Building, St. Louis.

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

306 Oriel BldK„ ST. LOUIS, MO.

A. M. Patitz, m. a. s. m.e.,

Consulting Mechanical and
Electrical Engineer.

Consultations, Examinations, Reports, Tlans,
Specifications, Estimates, Superintendence
and Purchasing. Heating and Ventilating
Plants, Power." Electric Light and Holler
Plants. Room 1101 Faust Bldg., Milwaukee, Wis.

Underground Conduit.

If your wires are going
underground, write

THE H, B, CAMP CO.,
AULTMAN, OHIO,

Manufacturers of the conduit used
by the largest telephone and tele-
graph companies. Will furnish any
information desired.

E. S. TABER. V. A. MAYER.

TABER & MAYER.
MANUFACTURERS AND
DEALERS IN

ELECTRICAL GOODS

TELEPHONE APPARATUS.
Telephone Instruments. Switchboards, Trans-

mitters, Receivers, Cords, Jacks, Plugs, Drops,
Switches, Experimental Work.

185 FRANKLIN ST., BOSTON, MASS.
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ROGRESS THE ORDER OF THE AGE.
The New American Leads.

Recent improvements made in the New American Turbine have increased the power as per their
diameter, and produced greater efficiency from whole to half water than any other turbine, as
evidenced by the following, copied from certified teBts m«de at Holyoke, Mass., on the dates named,
and signed by A, F. Sickman, engineer in charge of experiments, and E. S. Waters, hydraulio

Test of a 46-inch Wheel—July 9. 1894. Test of a 42-inch Wheel—July 14, 1894.

Head.
Rev.per
Min.

Ca. Ft.
perSec.

H. P.
Per
Cent.

Whole Gate
% "

%
%

;;

Head. Rev.per
Min.

138.00

134.80
1:9.33
125.25

121.00

Cu. Ft.
perSec.

134.18
120.85
104.85
92.76
70.80

H. P.
Per
Cent.

Whole Gate

% "
a "

a

16.06
16.42

16.78
17.03
16.88

119.17

122.00

117.33
111.83
118.67

141.58
127.18

112.60
98.12
82.07

205 27

195.19
175.71

H9.99
118.40

79.76

92.58
82.18
T9.31

75.52

16.33

16.56
16.59
17.13
17.48

199.56
188.14
162.89

142.40
98.85

80,50
83.09

82 77
79.21

70.60

For information and catalogue write

THE DAYTON GLOBE IRON WORKS CO.,
NO. 80 LUDLOW STREET,
DAYTON, OHIO.

THE PELTON WATER WHEEL
Is known the world over as affording the most simple, reliable

and economical powerforall purposes.

7,000 WHEELS NOW RUNNiiF
Filling every condition of service in a most effi-

cient and satisfactory way.

Pelton "Wheels are especially adapted to
this purpose and are operating the major-

world. Highest efficiency and best regulation
Address

ELECTRIC POWER
ityof'StatioDsof this character in all parts of til

guaranteed. Catalogues furnished on application,

PELTON WATER WHEEL CO.
143 Liberty Street, or 121-123 Main Street,

NEW YORK. N. Y., U. S. A. SAN FRANCISCO. CAL.. U. S. A.

TheBERRYMAN
Feed Water Heater and Purifier.

Provided with U-shaped Tubes, it Never Leaks.

THE HIGHEST GRADE 0\ L, V.

Our catalogue contains the representative names of a large number of con-
tented buyers of ItKit ItYUAI II l;ATIRS built by us in the last twenty
years. A copy awaits your order at any time.

I. B. DAVIS & SON, Makers, Hartford, Conn.,
Or addresses given below:

Jas. Eerryman, 125 North 4th St., Philadelphia.
W. H. Gibson. 5*20 Medlnah Temple, Chicago.

Jos. Whitaker. 7 and 9 Pearl Street, Boston.
A. A. Card well, 39 Cortlandt Street, Room 127, New York.

ELECTRICITY FOR ENGINEERS
424 PAGES. ILLUSTRATED. PRICE $2.50.

SIO Marquette Building,
ELECTRICIAN PUBLISHING CO.,

CHICAGO.

the Mccormick
TURBINE.

On Vertical or Horizontal Shaft,
Especially Adapted for Electrical Work.

Gives more power per diameter with a higher
percentage of useful effect than any other water-
wheel heretofore made. Al' s'zes, right and left hand,
are built from patterns perfected under systematic tests in the
Holyoke Testing Hume.

Parties having power plants which are unsatisfactory, ant?

those contemplating the improvement of powers, will find it to
their interest to confer with us, aw we are willing to
guarantee results where others have failed, no
matter what make of turbine has been in use.
STATE REQVIREMEXTS A\l> *F.\1> FOR
CATALOGl'E.

S. MORGAN SMITH CO., York, Pa.
Estimates furnished for complete power plants and

results guaranteed.

REG.TRADE MARKS

WATER WHEEL
150 Styles and Sizes. Upright and Horizontal.

33 YiE-A-nS" BUSINESS
affords every facility for adapting them to

MILLING, MINING, ELECTRIC,
and manufacturing purposes. Easy working balanced gate, and fine regu-
lation. We guarantee highest power, with smallest quantity of water, at
full and part gates. Successfully operating under heads of 2 to 300 feet.

Write us for fine pamphlet and state your wants.

theJAMES LEFFEL & CO.
spri *<;

n

i:i.i>. ohio, i . s. v.

The Phosphor Bronze SmeltingCo. Limited,

2200 Washington ave.,Philadelphia.

"ELEPHANT BRAND PHOSPHOR-BRONZE'
iNG0TS,CASTINGS,WIRE,RODS,SHEETS,Etc.— DELTA METAL
CASTINGS, STAMPINGS and F0RGINGS
ORIGINAL andSoleMakersinthe U.S.

IT'S ALL RIGHT.

Webb's Telephone Hand-Book. A book for the
expert as well as the novice- Price $1.00.

ELECTRICIAN PUBLISHING CO.,
SIO Marquette Building, Chicago.

A VALUABLE BOOK FOR ENGINEERS AND FIREMEN NOW READY.

MODERN EXAMINATIONS OF STEAM ENGINEERS or PRACTICAL THEORY EXPLAINED and ILLUSTRATED.

BY W. H. WAKEMAN.
Cloth. 272 pages. 53 Chapters.

Containing a complete list of 300 questions such as will be asked of any
Engineer when taking examination for U. S. Government or State License, all

of which are fully answered in the text.

PRICe, $2.00
By mail, postpaid, to any part of the world

This book while especially adapted for engineers' examinations, is also in-

tended. as a practical guide to Engineers, Firemen, Boiler Makers, Machinists,
and others, in daily practice.

The author being a practical steam engineer himself, well knows the wants
of the working engineer, and has put into this work such knowledge and infor-

mation as is best adapted to their use, making it altogether the most complete
and comprehensive guide for the busy workers in the engine room, boiler works
and machine shops that has ever been published.

As one engineer who has read the book says: "I think there are few engi-

ELECTRICIAN PUBLISHING COMPANY, -

neers that it wouldn't do some good. It seems as if it was a review of ail \

have ever read, and a lot more besides."
The author has treated of a very great variety of subjects which are o!

vital importance to all who wish to improve and extend their knowledge of
steam engineering, and has explained the rules and formulas given, in the sim-
plest manner possible, and has worked out examples by them, so that all who
can read may understand them.

The 300 questions are an important feature of the book, they are entirely
separate from the-53 chapters of reading matter, and were written after many
years of practical experience and careful research by the author.

His connection with the Boardman Manual Training High School at New
Haven, Conn., as Instructor in Steam Engineering, his 12 years of active mem-
bership in the N. A. S. E., and his position as Instructor of No. 10 of Conn., a
sturdy branch of the National Organization, makes him especially competent
in this part of the work. <

The many flattering commendations which this book has already received
from competent judges and high authorities, speak well for its value.

- Suite 510 Marquette Building, Chicago, III.
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AUTOMATIC IMGIIM
HORIZONTAL AND VERTICAL, OF THE HIGHEST

STANDARD OF EXCELLENCE.
MEDA

World's Industrial and Cotton Exposition, New Orleans,
American Institute Fair, New York, . . .

Centennial International Exposition, Melbourne, Australia,
Augusta Exposition, Augusta, Georgia,
World's Columbian Exposition, Chicago,
California Mid-winter Exposition, San Francisco,
Cotton States and International Exposition, Atlanta, Oa.,

THE BALL ENGINE CO.,

1885
1887
1888
189

1

<803
1894

Chicago Office, 1526 Monadnock Block.

. 1895

ERIE, PA.

IF

you are anxious to

secure the latest

electrical books, YOU
should write to the

ElectricianPublishing

Co., Chicago. You CAN'T
procure too many

reliable, readable

books to READ.

Vertical Philadelphia Corliss Engines,

Simple, Compound and Triple Expansion—Any Power.

CONDENSERS, AIR PUMPS, BLOWING ENGINES,

COMPRESSORS, HEATERS, STEEL CHIMNEYS.

Prices on
Horizontal Philadelphia Corliss Engines,

.... Any Style
SELLING AGENTS:
New York, Cha.s. A. Bennett, 126 Liberty St.; Boston, Kellogg & Witherbee,

41 Federal St.; Chicago, Wm. F. Parish Mach. Co., Harquette Building, Chicago,
111.; W. J. Creelman, 818 Granite Building; Charlotte, N. C, Mecklenburg Iron
Works; Detroit, Louis Scofield, Rooms 10 and n Peninsular Bank Building;
Johannesburg, Z. A. R., Sherriff Swingley & Co.; New Orleans, La., Consol-
idated Eng. Co., Ltd., 817 Union St.

Philadelphia Eng. Works. Ltd., Philadelphia, Pa.

BROOKLYN, N. Y.
Manufacturers of the

lorrin "Climax" and "Compound" Safety Water

Tube Boilers.

BUILT IN UNITS OF 50 TO 1,000 H. P.

PAI|T|A|Ji Beware 'if infringers, they willBeware of infringers,

be rigidly prosecuted.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and
All Classes of Iron Work.

Specifications, Drawings and Prices furnished
on application.

Send for Catalogue of Climax and Compound Boilers.

DERIVATION OF

Practical Electrical Units.

LIEUT. F. B. BADT and PROF. H. S. CARHART.

PRICE, POSTAGE PREPAID, 75c.

This is a very handsome book of GO

pages, printed on "fine heavy paper, with

neat cloth binding. It contains Por-

traits and Biographies of Ohm, Watt,

Faraday, Joule, Gauss, Weber, Sir Wil-

liam Siemens, Dr. Werner von Siemens,

Yolta, Ampere, Daniell, von Jacobi,

together with a carefully prepared table

of the Practical Electrical Units, with

their relative values.

In no other Single Volume can thls>

Rare Collection of Portraits be Found.

510 Marquette Building,

When

You are Tired
of using "DYNAHO" Belting

made from "Shoulder Stock,"

write us for prices and infor-

mation on "LEVIATHAN"
and "OAK LEAF" Belting,

and our method of "Belting

up" ELECTRIC LIGHT and
POWER PLANTS.
High grade Belting only.

Best Results. Least Cost.

Write fully, conditions un-

der which Belting runs, power
required, etc.

MAIN BELTING CO.,
BEET MAKERS,

56 and 67 Market St.. CHICAGO, ILL.

"VAN" Gas Engines.
e
1^ichtPnc a Specialty.

They get an impulse with every revolution and have only four
moving parts. Steadiest, simplest, smallest, lightest. Just right for
isolated plants. Address

VAN HORNE, BURGER & CO., DAYTON, OHIO.
Chas. W Badgtey. Chicago Agent. 934 Monadnock Building.

Gasoline Engines.
The Best and
Cheapest Pow-
er for driving

Dynamos. Steady Light Guaranteed. Send
for Catalogue, Etc.

THE VAN DUZEN GASOLINE ENGINE CO., CINCINNATI, OHIO.

WESTERN ELECTRICIAN
Although lar

FOUND

Contains more news for the busy

reader than can be found in any-

other journal devoted to electricity- Although large claims of superiority have been made

by our contemporaries, it has been PJIIl ftlfl that tne Western Electrician is far

above the other papers in the matter UU I Ir 0I
" news > as 1S evidenced by the follow-

ing testimonial: "Although I have taken every electrical journal; there is none I like so well as

the Western Electrician." This is the reason the Western Elec-

trician has so large a circulation, even if it was not found at the NORTH POLE.
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Electricity

AND
1

agneusm.
325 Pages. PRICE $2.00. 347 Illustrations.

A series of Thirty-four Practical Lessons covering the Science of Electricity from Its

Fundamental Principles to Its Every-Day Applications. By Prof. D. C. Jackson, University
of Wisconsin; Prof. H. S. Carhart, University of Michigan; Prof. B. F. Thomas, University
of Ohio; Prof. Wm. A. Anthony, ofNew York; Prof. Brown Ayres, Tnlane University; Prof.

A. C. Perrine, Lela 11d Stanford University, Cal. ; Prof. Geo. D. Shephardson, University of
Minnesota, and others.

A Comprehensive Treatise in Simple Language, Free from Algebraic Equations and
Easily Understood.

IM IM

CHAPTER I. The Nature and Properties of Electricity.—Origin of Electricity; Two Kinds;
Laws of Attraction and Repulsion: Positive and Negative Charge; Terms, Conductors, Insulators,
Electric Conductivity; Conveying Electricity; The Electroscope; Force Exerted Between Charged
Bodies; Unit of Measurement of Quantity of Electricity; Electrometer.

CHAPTER II. Machines for Generating Electricity by Friction and by Electric Induction.—
Making Machine to Continuously Generate Electricity by Friction; The Eleetrophorus; Induction
Generator: Units of Electric Current and Pressure; Electricity Conveyed by Unit Current Eacli
Second; Negatively and Positively Charged Conductors; Relation of Lightning and Sparks of
Electrical Machine.

CHAPTER IIL Electric Batteries or Appliances for Generating Electricity by Chemical
Action.—Action of Batteries; Electric Pressure; Voltaic Electricity; Direction of Current Flow;
Production of Continuous Current; Battery Cells in Series; Production of Pressure by Cells: Polari-
zation and Its Avoidance; Leclanehe Cell; Open Circuit Cells.

CHAPTER IV. Electric Batteries or Appliances for Generating Electricity by Chemical
Action (Concluded).—Closed Circuit Cells; Local Action; Law of Electro-chemical Actinu; Electro-
chemical Equivalent; Primary Batteries Compared with Dynamos for Furnishing Current; Uses of
Batteries; Difference Between a Primary and Storage Battery; How Storage Batteries are Made;
Parallel Connection of Plates in Storage Batteries.

CHAPTER V. The Nature and Properties of Magnetism, Magnetic Fields.—Permanent Mag-
netism: Magnetic Attraction and Repulsion: Poles of Magnet; Magnitude of Force Between Two
Magnets; Aging Magnets; Earth's Action on Magnetic Needle; Magnetic Field; Action of Lines of
Force. •

CHAPTER VI. The Hagnetic Effects of Electric Currents and Jlagnetic Circuits.—Effect of
Electric Current on Magnetic Needle; Relation Between Direction of Lines of Force and Direction
of Current Flow; Determination of Current Direction by Compass; Ampere Turns; Solenoids;
Ampere's Theory; Solenoids with Steel or Iron Cores; Residual Magnetism; Electro-Magnets;
Magnetic Permeabil tv: Magnetic Reluctance; Magneto Motive Force or Magnetic Pressure.

CHAPTER VII. Ohm's Law of the Flow of Electricity.—Pressure; Resistance; Current;
Volt; Ohm; Ampere; Mercury Resistances; Conductivity of Copper Compared with Other Metals;
Resistance of Circuits Made Up of the Same Parts in Parallel; Joint Resistances: Fall of Voltage

- Over Resistance; Effect of Temperature on Resistance; Copper Temperature Coefficient.
CHAPTER VIII. Heating Effects of Electric Currents. Miscellaneous Effects of Electric

Currents.—Foot-pound: Joule; Horse-power; Watt; Kilowatt; "Watts per Horse-power; Heating
Effects on Bearings of Machinery; Effect of Electricity on Nerves of Animals; Muscular Effect of
Strong Currents.

CHAPTER IX. Galvanometers and Voltameters.—Differences in Construction for Large and
Small Currents ; Presence and Direction of Currents Shown by Galvanometer; Strength of- Current
Indicated; Tangent Galvanometer; Reflecting Galvanometer; Needle Suspension; d'Arsonval Gal-
vanometer; Terms "Dead-Beat," "Calibrate;" Voltameter; Electrolyte, Electrolysis; Electrode;
Forms of Voltameters.

CHAPTER X. rieasurement of Electrical Resistance.—Resistance Measured by Substitution;
Resistance Boxes; Use of German Silver; Coils; Wheatstone Bridge; Measuring Resistances with
Bridge; Measuring Very High Resistances; Practical Examples.

CHAPTER XI. Every=day Measurements of Electric Currents and Pressure.—Three Effects

by Which Currents are Directly Measured; Amperemeters; Miiliampere; Microampere; Three
Classes of Magnetic Amperemeters; Weston Amperemeter; Electro Dynamometers; Hot Wire
Instruments; Scales of Amperemeters; Alternating Current Measuring "Instruments;- Measuring
Very Large Currents: Measuring Hectric Pressures; Voltmeters; Cardew Voltmeter; Electro-
meters; Electrostatic Voltmeters; Standard Cells; Measuring Currents by Voltmeter and a Standard
Resistance.

* CHAPTER XII. Every-day Measurements of Electric Power, Condensers and the
rieasurement of their Capacity.—Wattmeters; Electrodvnaruometer Used as Wattmeter; Record-
ing Wattmeters; Coulomb Meters; Watt Hour; Ampere Hour; Capacity; Farad; Microfarad; Con-
denser; Capacity of Condenser; Charging Condenser; Specific Inductive Capacity; Selection of- In-
sulation for Telephone Cables; Capacity' of Underground Wires; Comparing Capacities by Ballistic
Galvanometer; Practical Capacity Measurements; Levden Jar.

CHAPTER Xllf. Electrolytic Deposition of netals.—Electroplating: Metals Commonly Used
in Plating; Salt of a MeUl; Nitrate of Silver; Cyanide of Silver and of Potassium; Solution for Si 1 -

ver Plating; Vats: Quality of Electrolytic Deposit; Effect of Too Great or Small Currents; Cleaning
Articles to be Plated; Gilding Inside of Silver Articles; Base Metals on Which Nickel is Usually
Plated; Solution for Nickel Plating; Electrotyping; Electrotype Molds; Electrotype Finishing;
Electrolytic Refining of Copper; Solution Used.

CHAPTER XIV. The Electric Telegraph.—Elements of Electric Telegraph; Telegraph Cir-
cuits; Telegraphic Signals; Sending and Keeeivins; Telegraph Lines; Sounder; Belays; Local 'Cir-
cuits; Multiple Telegraphy; Duplex Telegraphy; Diplex Telegraphy; Quadruplex Telegraphy.

CHAPTER XV. /TuItipleTeieeraphy. -Differential Relay; Polarized Relay; Pole Changer:
Principles of Operationot Diplex, Quadruplex, Bridge Duplex; Artificial Line; Autographic Teleg-
raphy.

CHAPTER XVI. The Telephone.—Bell Telephone; Microphone; Blake Transmitter; Ex-
changes; Switchboard; Long-Distance Transmitter.

CHAPTER XVII. The Construction of Telegraph and Telephone Lines and Instruments-
Poles; Cross-Arms; Pins; Joints; Insulators; Insulation; Ground Plates; Underground Cables;
Conduits: Fuses; Multiple Switchboards.

CHAPTER XVIII. Testing Lines for Insulation and Conductivity and the Location of Leaks
and Breaks.—Line Troubles; Grounds; Crosses; Locating Trouble; Earth Currents; Line Con-
ductivity and Insulation; Testing.

CHAPTER XIX. Principles of Continuous Current Dynamos and Motors.—Electric Con-
ductor in Magnetic Field: Field Strength; Induced Electric Pressure; Direction of Current; Mov-
ing Conductors; Alternating Current; Dvnamos; Magnetos; Commutator.

CHAPTER XX. Principles of Continuous Current Dynamos and Jlotors, their Construction,
Care and Attendance.—Gramme Armature: Siemens Armature; Armature Current; Laminating
Cores; Foucault or Eddy Currents; Hysteresis; Fundamental Principles of Dynamos and Motor*.

Points of Good Dvnamo: Counter Electric Pressure; Types of Field Windings; Series. Shunt as

Compound Wound Machines; Multipolar Machines: Regulation; Care and Maintenance.
CHAPTER XXI. Arc Lighting and Arc Light Hachinery.—The Arc; Arc Lamps; Principl.

of Operation; Connections; Arc Dynamos; Current and Pressure Required; Making of Arc Carbons;
Regulators; Arc Light Switchboards.

CHAPTER XXII. Incandescent Lighting and Power Transmission, Two, Three and Five
Wire Systems of Distribution for Electric Lights and Motors.—Incandescent Lamp; Filaments;
Vaccuum: Material for and Making- of Filaments; Advantages of Incandescent Lamps; Incandes-
cent and Motor Circuits; Constant Pressure; Loss of Voltage; Circular Mils; Practical Examples;
Weight of Copper Required for Transmission of Power at Different Pressures; Three-Wire System;
Motor Startiug Resistances. '

CHAPTER XXIII. Construction of Electric Light and Power Circuits, and Their Testing.—
Overhead Electric Light Wires; Weather-Proof Wire; Arc Circuit Wires; "Drawing In" and "Built
In" Underground System; Underground Klectric Light Cables: Edison Tubing: Feeders: Mains;
Inside Wiring; Cleat Work; Moulding Work; Concealed Work; Dangers from Fires; Distribution
System.

CHAPTER XXTV. Testing Electric Light Circuits and the Distribution and Measurement
of Light.—Faults; Soldered Joints; Magneto Bell; Use of Voltmeter to Locate Grounds on Arc
Circuits; Ground Detector; General Testing; Photometer; Standard Candles; Illuminating Effector
Lamps; Effect of Opal Globes.

CHAPTER XXV. Electro- Magnetic induction.—Effect of Cutting Lines of Force by an Elec-
tric Conductor; Induced Currents; Induction Coiis; Cores oflnduction Coils: Transformers; Direc-
tion of Induced Current; Self Induction; Attraction and Repulsion of Parallel Wires Carrying
Currents.

CHAPTER XXVI. Alternating Currents.—Alternator; Electrolytic Effect of Pulsating Cur-
rent; Heating Effect of Alternating Current; Effective Value; Alternating Current; Measurements;
Frequency; Period; Apparent Resistance.

CHAPTER XXVII. Alternating Currents and Alternating Current ITachinery [Concluded) —
Power Used in Alternating Circuits; Alternating Currents for Lighting; Making Transformers;
Testing Transformers: Building Alternators; Number of Alternations; The Exciter; Running
Alternators in Parallel; Synchronous Motors, Two-Phase and Three-Phase Systems; Induction
Motors; Squirrel-Cage Armature,; Mesh Connection; Star Connection.

CHAPTER XXVIII. miscellaneous Applications of Electric Motors.—Uses of Electric Mo-
tors; Motors in Machine Shops; Waste of Power in Factories: Advantages of Removing Shafts
and Belts: Estimating Electrical Power Required: Electric Elevators; hleciric Launches;.

CHAPTER XXIX. Electric Railways.—Richmond Electric Railroad; Trolley Wire; Trolley;

Track; Use of Two Motors; Rail Bonds; Heavy Electric Locomotives.
CHAPTER XXX. Hethods of Handling and Controlling Railway JTotors and Generators.—

Output Records; Recording Voltmeters; Load of Electric Railway Plant; Application of Storage
Batteries to Smooth Road Curve; Methods of Controlling Street Car Motors; Station Instruments;
Equalizer.

CHAPTER XXXI. Model Electric Plants.—First Central Station; Changes in General Me-
chanical Construction of Dvnamos; Instruments; Multiple Arcing Galvanometers; Use of Double
and Single Pole Switches; Operating D.namos in Parallel: Feeder Connections in Continuous and
Alternating Stations; Throwing Dynamo Into Circuit; Cutting Dynamo Out.

CHAPTER XXXH. Underwriter's Rules, Etc.—Necessity of Rules; Special Points in Wiring;
Insulation of Sockets, Fuses, Fixtures; Annunciator Wire; Office Wire; Leaky Wires.

CHAPTER XXXLTL Electric Welding, Forging, Etc.; Electricity Applied to the Kitchen —
Electrical Methods Applied to Metal Working; Thomson Apparatus for Heating Metals; Welding
byThomsou Method; Bernardos Processof Working Metals; Bringing Piece of Metal to High
Temperature bv Dipping in Pail of Water; Electric Current for Warming and Cooking; Electric

Heating and Stoves Compared.
CHAPTER XXXIV. Electro-Therapeutics: Galvanic Current; Faradic Current; Static Elec-

tricity; Electric Osmosis; Electro-Cautery; Medical Electric Lights.

*RSOE $2.00. Sent postage prepaid to any address in the world on receipt of price. The Ideal Work
for Electricians, Central Station Men, Engineers, Dynamo Tenders, Linemen, Students, Etc.

Electrician Publishing Co.,
510 MARQUETTE BUILDING, CHICAGO.
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FLUOROSCOPES AND SCREENS
Of the recently discovered Fluorescent

Crystals are being used by a large number
of physicians, hospitals and experimenters,

in place of tungstate of calcium and other

salts, as they accomplish the result of

showing each image undimmed by previous

exposure or phosphorescence, make clear

the most vague shadows which can not be

traced when calcium of tungstate is used,

and are absolutely instantaneous in effect.

-A leading scientist says: "I find the

Fluoroscopes and Screens of this Crystal an

improvement over all others that I have

used."
Hade only by the

Spring Park Laboratory,
jamaica plain, mass.

Also Complete V- Ray Apparatus, Scientific and Electrical Instruments.

THE ONLY GENUINE EDISON
X-RAY
APPARATUS

and FOCUSTUBES
ARE MANUFACTURED BY

THE EDISON MANUFACTURING COMPANY.

Special Focus Tubes for Battery X-Ray Sets.
Special Focus Tubes for Direct Current X-Ray Sets.
Special Focus Tubes for Static Machine Work.
3, 4, 6, S, 10 and 12 inch X-Kay Sets for Battery and 120-Volt

Direct Current.

-=," WRITE FOR NEW CATALOGUE.

ALL OUR FOCUS TUBES ARE MANUFACTURED AT THE

EDISON LABORATORY.
EDISON MANUFACTURING CO.,

I IO EAST 23d STREET, NEW YORK.

Static X-Ray
MACHINE

For all kinds of X=Ray work and
demonstrations in Static Electricity.

SINGLE AND DOUBLE PLATE

MACHINES.

Kuhmkorff Coil Outfits, Crookes Tubes,
Fluoroscopes, Photo-Screens, and a
complete line of X-Kay apparatus. Our
outfits Lire the cheapest and best that
can be procured.

Send for Catalogue B.

Swett & Lewis,
Successors to G. A. FREI & CO..

Electrical and Photographic Supplies,

11 BROMFIELD STREET,

BOSTON, MASS,

Switch and Box Complete.

For Iron Armored
Conduit for

Hart Flush Switches,

y Single or Gang Switches.

'Indicating,"

"Porcelain Clad"
Flush Switches.

THE HART& HEGEMAN MFG. CO.. HARTFORD. CONN.

"ELECTRIC LIGHTING,"
A PRACTICAL EXPOSITION OF THE ART FOR THE USE OF

Engineers, Students and Others Interested in the Installation or
Operation of Electrical Plants.

BY FRANCIS O. CROCKER,
Professor of Electrical Engineering, Columbia University, New York.

Price $3, Prepaid. - Practical and Up-to-Date.
Just the Book you want. 450 Pages, over I50 Illustrations. Read the

TABLE OF" CONTENTS:
Chapter I, Introduction; Chapter II, History of Electric Lighting; Chapter III, General Units and Measures; Chapter IV, Classification

and Selection of Electric Lighting System; Chapter V, The Location and General Arrangement of Electric Lighting Plants; Chapter VI, Build-
ings for Electric Lighting Plants; Chapter VII, Possible Sources of Electrical Energy; Chapter VIII, The Steam Engine, History and General
Principles; Chapter IX, Steam Boilers for Electric Lighting; Chapter X, Steam Engines for Electric Lighting, General Construction; Chapter
XI, Typical Forms of Steam Engine for Electric Lighting; Chapter XII, Steam Engines for Electric Lighting, Selection, Installation and
Management; Chapter XIII, Gas, Oil and Hot Air Engines; Chapter XIV, Water Wheels and Windmills; Chapter XV, Mechanical Connec-
tions between Engines and Dynamos, Direct Coupling, Belting and Shafting; Chapter XVI, Toothed, Friction and Other Gearing; Chapter
XVII, Principles, Construction and Management; Chapter XXI, Applications of Accumulators in Electric Lighting; Chapter XXII, Switch-
boards, Including Switches, Fuses and Circuit-Breakers; Chapter XXIII, Electrical Measuring Instruments; Chapter XXIV, Lightning Arresters.

Every Engineer and Electrician who desires to thoroughly master the Art of Electric Lighting should have a copy of
this book. Sent promptly.

ELECTRICIAN PUBLISHING COMPANY,
Suite 5I0 Marquette Building,

CHICAGO.
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The Bullock Electric Mfq. Co.,

ELECTRIC LIGHT

I032 BROADWAY, G I IV Oi IV IMATB, OHIO. %m

NEWIYORK:

AND

POWER PLANTS
AND

SLOW SPEED
MOTORS.

St. Paul Building.

BOSTON:
No. 8 Oliver Street.

PHILADELPHIA:
No. 662 Bourse Building.

CHICAGO:
No. 623 Western Union Bldg.

ELECTRICITY FOR ENGINEERS.
Latest Edition, Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I. CONTENTS.—CHAPTER I: Electricity; Positive and Negative; Conductors,
Non-Conductors and Insulators; Electro-Motive Force; Volts; Resistance; Ohms; Current; Am-
peres—CHAPTER II: Dynamos; Magnets; Field Coils; Electro Magnets; Permanent Magnets —
CHAPTER III: Armatures, Construction of. Different Kinds of: Commutators, How Made and Con-
nected; Heating of Armatures; Eddy Currents.—CHAPTER IV: The Current; How Produced;
Induction; Series Vvound Dynamos; Shunt "Wound Dynamos; Exciting the Fields; Constant Cur-
rent and Constant Potential Dvnamos; Series and Parallel; Parallel or Multiple Arc System.—
CHAPTER V: Incandescent Lamps; Filaments; Connections; Flashing; Exhausting; Testing;
Candle Power; Operated in Series: Automatic Cut-Out; In Multiple Are or Parallel; Multiple Series;
Multiple Series Cut-Out; Three Wire System.—CHAPTER VI: The Arc Light- How Formed;
Causes of Unsteadiness; Remedy; Effect of shades or Globes; Shape of Carbons Under Different
Conditions of Burning; Arc Lamps; Regulating and Cut-Out Mechanism: Action of Current; Clutch
Lamps; Clockwork Lamps; Double Lamps; Troubles in Lamps.—CHAPTER VLT: Commutators
and Brushes; The Brush Commutators; Brushes; Different Styles of Brushes: Double Brushes;
Single Brushes; Troubles with Commutators and Brushes; Correct Position of Brushes; Sparking
at Brushes; Care of Brashes and Commutators; Flashing.—CHAPTER VIII: Current Regulation;
Hand Regulation; By Position of Brushes; Resistance Box; Resistance Coils.—CHAPTER IX:
American System of Automatic Current Regulation; The Dynamo: Regulator; Action of Regulator.
CHAPTER X: Brush System of Automatic Current Regulation; Brush Armature; Diagram of Cir-
cuits through Dynamo, Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial;
I Hal Controller; Circuits and Connections of No. 8 Brush Dynamo; Circuits of Compound Wound
Constant Potential Brush Dvnamo.—CHAPTER XI: The Edison System; Automatic Regulator;
Circuits of Regulator: Circuits of Dynamo; Action of Regulator; Howell Pressure Indicator; Dia-
gram of Circuits; Description of Parts and Operation.—CHAPTER XII: Excelsior System of Auto-
matic Current Regulation: Dynamo; Armature: Diagram of Circuits; The Regulator and Motor;
Actum of Re-julator.—CHAPTER XIII: Schuyler System of Automatic Current Regulation;
Dynamo; Armature, Commutator and Brushes; Diagram of Circuits in Armature and Field; Regu-
lator; Circuits in Regulator. —CHAPTER XIV: Thomson-Houston System of Automatic Current
Regulation; Dynamo; Armature: Commutator and Brushes; Controlling Magnet; Wall Controller;
Diagram of Circuits; Air Blast.-CHAPTER XV: Waterhouse System of Three-Brush Automatic
Current Regulation; Dynamo: Extra- Brush: Resistance Coils and Regulator. CHAPTER XVI:
Ampere Meters; Tangential Scale; Solenoid Meters.—CHAPTER XVTI: Voltmeters; Pressure
and Potential Indicators.—CHAPTER XVIII; Testing; Galvanometers ; Asiatic Needle; Differ-
ential Apparatus.—CHAPTER XIX: Wheatstone Bridge or Electrical Balance; Diagram of Cir-
cuits and Methods of use; Bridge and Rheostat; Round Form; Square Form.—CHAPTER XX

:

The Magneto as a Testing Instrument; Armature: Field; Bell; Diagram of Circuits.—CHAPTER
XXE: Coupling Dynamos Together; In Series; In Shunt; Series, Shunt and Compound Vvound Ma-
chines.—CHAPTER XXII: Switches and Switchboards; Loop Switch; Plug and Socket; Change
Over Plug and Socket: Conclusion. CHAPTER XXXIII: Electric Motors; General Principles the
Same as in Dynamos; Types; Shunt and Series Motors Suitable for all General Purposes; Regula-
tion of Shunt Motors; Of Series .Motors; Counter E. M. F.; Direction of Rotacion and Direction of
Current; Starting Motors; Diagram of Connection.

PART II. CONTENTS.—CHAPTER I: Alternate Current Dynamos; Principles of the
Field- Field Current Armature; Winding; Connections; Lamination; Different Types of Alterna-
tors; Regulation; Leading Systems; The Brush Generators: Magnets; Armature; Principles of In-
duction.—CHAPTER II: Dynamos, Continued; The Mordev Alternator; Stationary Armatures;
Field Magnets; Ferranti Armature; Field Magnets; Winding; Collectors.- CHAPTER III: Dvna-
mos Concluded; Siemens Dynamo; Best Magnetic Circuits; Stanley Constant Current Dynamo;
The Armature; Self Induction; Regulation.—CHAPTER IV: Induction Coils; Converters; Trans-
formers; Economy of Distribution; An Electrical H. P.; Losses in Conductor; Induction Coils; Ef-
fect of Induction; Transformers.—CHAPTER V: Transformers Continued; Induction Coils; Con-
verters; Transforming Up and Down; Design of Transformers; The Static Charge; Protection
Against; Grounding the Secondary; Other Devices; The Foil Protector; Different Types of Trans-
formers.—CHAPTER VI: Transformers. Concluded; Fuses; Regulation; Winding of Transformers;
Connecting to Circuit; Regulation; Safety Fuses.—CHAPTER VII: Parallel System; Series Arc
Li

:
,ht S\:;ti'in; Diagram of Circuits lar.ilhl System Primary Circuit Sr;:>ndtrv Circuit lilting

of Transformers; Fuses; Diagram of Series Arc Light Circuit.—CHAPTER VIII: Lines of Force;
Hysteresis; Magnetic Penetration; The Circuit of Lines of Force; Experiments with Magnet;
Rapidity of Reversals and Hysteresis.—CHAPTER IX: Arc Lamps; In Series; The Westinghouse
Arc Lamp; Diagram of Circuits in Lamp; Action of the Mechanism; Flat Carbons—CHAPTER X;
Arc Lamps, in Multiple; siattery Differential Lamp: Mechanism of Lamp; Its Operation.—CHAP-
TER XI: Measuring and Indicating Apparatus; Instruments for Use with Alternating Currents
Differ from those used with Continuous Currents; Ammeters: Voltmeters; Description of Several
Forms of Instruments.—CHAPTER XII: Measuring Instruments, Continued; Hot Wire Instru-
ments; The Cardew Voltmeter; Details of the Instrument; Low Potential Voltmeter.—CHAPTER
XIII: Voltmeters; Double Coil Voltmeter; Two Types.—CHAPTER XTV: Spring Meters; Curled
Spring Meter.—CHAPTER XV: Twisted Strip Instruments; Diagram of Connections and Opera-
tion of Instrument.—CHAPTER XVI: Recording Meters; Stanley Meter; Construction and Prin-
ciples of Operation; Diagrams of Parts; Slatterv Induction Meter; Description of Parts and Prin-
ciples of Operation; Watt Meter; Thomson Meter.—CHAPTER XVII: Generators in Parallel;
Difficulties in operating; Alternate Current Generators in Parallel; Arrangements of Circuits and
Machines for < ipe rating in Parallel; Diagram of Common Arrangement of Machines and Circuits.—
CHAPTER XVIII: Ohm's Law; Strength of Current; Formulas and Examples; Power and Heat-
ing Effects of Currents.—CHAPTER XIX: Ground Alarms and Leak Detectors.

PRICE, $2.50.

Orders for above book, or any electrical work published promptly sent on receipt of price, postage prepaid.

ELECTRICIAN PUBLISHING CO., 510 Marquette Bldg., CHICAGO.

AMERICAN-BALL ENGINES.
The demand for these Engines,
and our new Electrical Machin-
ery, has compelled us to increase
the capacity of our works, and
run them night and day

American Engine Co.,
BOUND BROOK, N. J.



May S, 1897 WESTERN ELECTRICIAN jcxui

WESTERN

<H>O<K>©-0<KH>O<>-CK>-CK><

Offer!

ELECTRICIAN

3 MONTHS 50 CENTS
THIRTEEN NUMBERS CONTAINING B. J. ARNOLD'S ELEVEN LECTURES ON THE

"DESIGN AND CONSTRUCTION OF ELECTRIC POWER PLANTS," DE-
LIVERED LAST MONTH AT THE UNIVERSITY OF NEBRASKA.

FOURTH LECTURE IN LAST ISSUE.

TITLES OF THE LECTURES:

B. J. ARNOLD.

1. Possible Sources of Energy.
8. Cost of the Production of Power.
3. Boilers and Accessories.
4. Water Supply, Pumps, Condensers, Heaters,

Economizers, Etc.
5. Engines.
0. Piping.

7. Connections between Engines and.'Gen-
erators.

8. Generators and Switchboard.
9. Storage Battery Auxiliaries.

10. Preliminary Determinations.
11. Buildings and General Arrangements.]

"In securing the exclusive right to the serial publi-

cation of the lectures delivered last month at the Uni-

versity of Nebraska, by Bion J. Arnold, the West-

ern Electrician feels that it is providing for its

readers during the next three months a feature of

assured excellence. As a student, Mr. Arnold is

close, careful, persistent, yet enthusiastic withal; as

an engineer he is practical, cautious, j'et quick to

adapt himself to existing conditions, and eager to

secure the best result without dogmatic adhesion

to any pet theory. He seems to balance well the-

ory and practice and has been successful in ac-

complishment. Devoting especial attention to power

station work, he is well qualified to speak on the

"Design and Construction of Electric Power Plants,"

which is the subject of his series of lectures. The

first lecture, which appears in this issue, somewhat

abridged, shows with what thoroughness Mr. Ar-

nold approaches his subject."

—

Editorial Announce-

ment,

A BIT OF HIS WORK.

5 Send BO cents and Receive the WESTERN ELECTRICIAN for (3 Weeks, and learn all about Electric Power Plants.

JL Bacb: Numbers O&ijv Be> I?«rtilstie<3.
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MANSFIELD

MANSFIELD.OHIO,

NEW DRY CELL!
Valuable fea-

tures—Excep-
tionally long life

—Stands "shelf-
wear" indefi-
nitely.

I
genor&coIburn,

92 Washington St.,

BUFFALO, N. Y.

vSDy>iamo
^gELTINGr.

WOWN LEATHER UNK BELTING

St. Louis, Mo., U. 8. A.

pyjBOAWHIDfc"

See leather,

mtz's patent

BJJLLfiKCOVER.

LfDRESSIMS
, ^j" AND

l£LT CEMENT.

3BB fox^cu.lars

R8A.VCHE3: 1M Snmme' at.. Boston: 113 Liberty St., New lork: 129 Korth 3d St., PhlladelpiiS*

Wi) DELAWARE HARD FIBRE GO.,
Vmark-^ WILMINGTON, DEL.

SEND FOB CATALOGUE AJSI> SAMPLES.

Sheets, Rods, Tubes and Special Shapes.

VULCANIZED FIBRE GO
ISTABLISHEO 1873.

SOLE MANUFACTURERS OF

. HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

™,LH
F
fN
C
GTON

V
,

:

DEL. The Standard Electrical Insulating Material of the World. udeys^Svork.

Jewell Belting Go.

TANKERS OF

OAK BELTING LEATHER.
Manufacturers of

.

High Grade Oak Belting,

HARTFORD, CONN.

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBING.

For Electrical and Mechanical Purposes, Railway Dust Guards, Washers
and Packings. Patent Insulating Cleats.

MANUFACTURED BY

THE KARTAVERT MANUFACTURING CO., Wilmington, Del.

REPAIRS
L. W. DAVIS,

MURDOCK BUILDING,

CINCINNATI, OHIO.

+W*+>**%***%>+>*<*+*^%**>++%<*%*>%*>+<*%>%>»&&

Black Diamond File Works.
Est. 1863. Inc. 1895.

Twelve

Medals

Awarded at

International

Expositions.

Special Prize

Gold Medal

at Atlanta,

1895.

Oar goods are on sale in every leading Hardware Store

in the United States and Canada.

Q. & H. BARNETT COMPANY,
PHILADELPHIA. PA.

N. B. BUBB, Manager. J. M. CHESNUT, Supt.

WILLIAMSPORT WOODEN PIPE CO.,
MANUFACTURERS OF

WOODEN CONDUIT,
UNDER < 1IKSXIT PATEBJT.

Write for Information and Save Money.

WILLIAMSPORT, PA.

AN EXTENSIVE AND IMPROVED CREOSOTING WORKS ATTACHED TO THE PLANT.

For underground electrical purposes the conduit produced under

this process is the most practical, the most durable and the most

economical of any conduit on the market.

This conduit is now being used in the leading cities, and the best

of references furnished on application.

OFFICES:
Schenectady. N. Y.
Cleveland. Ohio.
Boston. Mass., 180 Summer St.

New York, N. Y., 44 Broad Street.

Philadelphia, Pa., 509 Arch Street.

Cincinnati, Ohio, 42n West Fourth Street.

Chicago, III., Monadnock Buildup.
St. Louis. Mo.. Wainwright Building.

Atlanta, i:a., Equitable Building.

Denver, Colo., Kittredge Buildni'-.

San Francisco, Cal., 15 First Street.

Toronto, out., Canadian General lilec. Co. Ltd.

Pittshurg, Pa., Carnegie Buildln-,

THE

BRUSH
ELECTRIC CO.

Brush Are Dynamo 125-2,000- c, p. Lamps
Capacity.
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SIMPLEX INSULATED
WIR5S AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.
*EST

h.
r

r.
s

hix
n

soh
E

.

nt
' Simplex Hlectricd Company,

mi Honadnock Block. CHICAGO. 7S-81 Cornhili, BOSTON, MASS.

£D F\ IVI
MANUFACTURER 01-

INSULATED ELECTRIC WIRE,
FLEXIBLE CORDS ANO CABUES.

SOO A\D 204 XORTH THIRD STREET. PHILADELPHIA, PA.

>^ 1889—Paris Exposition,
Medal for Rubber Insulation.

1893—World's Fair,
Medal for Rubber Insulation.

TRADEMARK.

THE STANDARD FOR
RUBBER IJrSUEATIOJT.

Sole Manufacturers of

Okonite Wires, Okonite Tape, Manson Tape, Candee ";ESr Wires.

253 BROADWAY, NEW YORK.
Wlllard L. Candee. i „„„„„„„
H. Durant Cheever. .Managers.

Geo. T. Manson, Gen' I Supt.
W. H Hodgms, Secy.

The National Conduit Manufacturing Co.
and The National Underground Cable Co.

HAVE BEEN CONSOLIDATED UNDER THE NAME OF

THE NATIONAL CONDUIT & GABLE GO.
The National Conduit & Cable Co. are the sole owners of all patents for paper

Insulated wires and cables for telephone, telegraph, electric light and power serv-
ice, and wrought iron, cement-lined tubes for electric subways. ^"Contractors
for complete subway system.

JAS. P. McQUAIDE, Treasurer.6BWD S. PEROT, President. C. GALLAGHER, Vice-President.
GEO. J. JACKSON, Sec'y.

THE NATIONAL CONDUIT & CABLE CO.,
NEW YORK OFFICE: Times Building. MILLS: Hastings-on-Hudson : St. Louis, Mo.

Branch Offices: Boston, Ames Building; Chicago, "The Rookerv:" Philadelphia, Betz Building.

K

A New Fan.
This new "EE Fan"
is constructed in
first-class style and
of best material.
Bear in mind it is
not a second-hand ar-
ticle, and it is fully
guaranteed.

One speed, only-

Three speeds, only

111.00.

11.50.

Electrical Exchange,

166-174 S. Clinton St.,

CHICAGO, ILL.

WESTUN Hectol Injuiweni Go" -—"^ 114-120 William St., NEWARK, N. J., U. S. A,

•5

THE WESTON STANDARD PORTABLE

DIRECT READING

Voltmeters and Wattmeters
FOB

Alternating and Direct Current Circuits

Are the only standard portable instruments of

the type deserving this name.

Write for Circular and Price List 8 and 9.

Weston uortable alternating and direct, f-nrrent

Meation the Westebn Electrician when
writing for catalogues.

SOLE
MAKERS IN THE

TJ. S. A.

the Fuel Economizer Co.,
***** MAIN OFFICE AND WORKS: MATTEAWAN, N. Y.

Branch Offices: 74 Cortlandt St.. New York; 321 Ex-
change Bldg., Boston, Mass.; 1540 Marquette Bldg., Chicago; 32 First
St.. San Francisco, Pal.

Standard Underground Gable Go.
THE ROOKERY, 1TES1INOHOUSE BUILDING,

CHICAGO. PITTSBURG
TIMES BUILDING,
NEW YORK.

Electric Cables, Conduits, Wires and Accessories.
*lso High-Grade Rubber Covered "Wires and Cables.

HIGH
PARIS 1867. CHICAGO 1893. PHILADELPHIA 1876.

WIRES and GABLES.
AERIAL, UNDERGROUND,

SUBMARINE.
(7> WfLJdjr Ll) KBRITB TAPE.

W. R. BRIXEY, Mfr. J. E. HAM, Agt.

203 Broadway, New York.

Western Office, Marquette Bldg., Chicago, III.

CALIFORNIA ELEC. WORKS. M. DUPEROW. NEW ORLEANS ELEC. CO.,

SAN FRANCISCO, CAL. WASHINGTON. D. C. NEW ORLEANS. LA.

Queen & Co.,
1012 Chestnut St., PHILADELPHIA.

Acme Testing Sets, Queen-Wirt
Switchboard Instruments, X-Ray

Focus Tubes, Induction Coils.

PLATINUM
For an Purposes.

Scrap &&d Natty© Platinum Purchased. .

BAKES & CO., 408-414 New Jersey
Railroad Ave., Newark, X. J.

THEATER ,ron Clad Rheostaf Co->H UR
WESTFIELD, N. J., U. S. A.

DIMMERS. FOR ALL PURPOSES.

-J9L OFFICE AND FACTORY, SANDUSKY, 0.

AGENTS

Mayer & Englund, 10 S. loth St., Phlla., Pa.
Smith & Wallace, Hamilton St., Boston. Mass.
Arthur S. Partridge, Bank of Commerce

Bldg., St. Louis, Mo.
Joshua Hendy Machine Works, 42 Fremont

St., San Francisco.
Central Electric Co., 173 Adams St., Chicago.
Harry M. Shaw, 120 Liberty St., New York.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Apparatus for

Arc, Direct Current and Alternat-
ing Incandescent Lightingand

Power Transmission.

TRIMMER'S
TOWER WAGON.

NOVEL FEATURES.
With it a Trimmer can Erim about 250 Ian -

d i.-v "trudging with ladder
mdkit." Write d description.

STUDEBAKER BROS. MFG. CO.,
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EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

Eddy Motors—Slow, Medium or High Speed.

We build all necessary apparatus for the transmission of Electrical
.Power through factory or other buildings.

The Eddy Electric Mfg, Co.,
WINDSOR, CONN.

NEW YORK, H. B. Coho & Co., Mail and Express Building. .

PHILADELPHIA, Walter C. Molntire & Co., 506 Commerce St-

BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIRA, S. N. Blake.
ST. LOUIS, Western Electrical Supply Co.
KANSAS CITY, W. T. Osborn.
CINCINNATI, O., Nevada Bldg., John A. Stewart.
CHICAGO, 305 Dearborn St., Wallace & Hine, Managers.

SAN FRANCISCO, CAL.. Cal. Elec. Wks., 409 Market St.

Armature Core Discs ISS ESSE .™™
Made from best quality Soft Iron or Electrical Steel, in sizes from 3 to 14 inches

diameter, with any size hole. Send for prices.

DIE MAKING AND METAL PUNCHINC.
THOS. SMITH & CO., 14 Cypress St., WORCESTER, MASS.

Alcatraz Electrical Compound,
Manufactured by

THE CALIFORNIA ASPHALT CO., ?#&$
ABSOLUTELY UNEQUALED FOR

ELECTRICAL AND WIRE INSULATION, Insulating Connections, Dynamos and Motor Bases, Battery and Accumulator
Shelving, Circuit and Switch-Boards.

WATER-PROOFING Cut-Out Boxes, coating wires when subjected to acid or alkaline fumes, and when laid under
cement, etc.

PAINTING Poles, Brackets, Cross-Arms, Benches, Floors, etc.
COATING CABLES, Lead-Covered Pipes, and all underground work.

ALCATRAZ ELECTRICAL COMPOUND is manufactured of the celebrated brand of Alcatraz Asphalt, and possesses many well-known points of superiority.

iau £n tr
!
ed

,
under severe and exacting conditions, and has given perfect satisfaction: It will not Scale, Crack or Burn. Presents a Smooth Surface.

Adheres Tenaciously. Not affected by Thermal or Climatic Conditions. Resists the action of the Elements, Acids, Alkalies, Sewer Oases, and possesses
great strength and elasticity. Being the producers of the raw product, we are enabled to save the middleman's profit, and offer consumers a superior article at :

verylowprice.
SAMPLE UPON APPLICATION. C. P. WILLIAMS, So

u
le

s
ar 39-41 Cortlandt St., New York City.

&,

IN A PORCELAIN CUP.
This is One Way of Putting Up

PERKINS FLUSH SWITCHES
ASJD WO EXTRA COST.

All Parts of Switch Insulated. Solid Adjustable Plates Any
Size You Want.

PERKINS ELECTRIC
SWITCH MFC. CO.,

Slew York. Hartford, Conn. Chicago.
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The "Pioneer"

Secures

You Safety.
You avoid the rocks of litiga-

tion by placing your orders with

the owners of the broad basic

patents of Enclosed Arc Lighting;

also you get safety from falling

sparks by our method. The
'

' Pioneer " gives the best light,

soft, steady, sim-

ple and saving.
/q*fa m^^tx

The ELECTRIC ARC LIGHT CO.

LOUIS B. MARKS, M.M.E.

CHIEF ELECTRICIAN.

687 & 689 Broadway.

NEW YORK. 15Q HOTTBS.

WRITE FOR INFOR MATION.

DYNAMOS,
15 to 1,000 Lights.

'

MOTORS,
I to 50 H. P. ANY VOLTAGE.

Patented Adjustable Dynamos and
Motors for Floor, Wall or Ceiling-

The Ahlm-Edwards Electric Co.,
CLEVELAND, OHIO.

STORAGE BATTERIES.
NON-INFRINCINC,

DURABLE, INEXPENSIVE.
OHIO STORAGE BATTERY CO., 59 Wade Building, Cleveland, 0.

^nufecrurer^nARTRICKc/^RTER f0. EL*C™C
E
AL

"Dealers II25So.2ndSt.V)PHILADA.UPA. goods.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Ahlm-Edwards Elec. Co .. iii

American Battery Go xiv

Am. Elec. Heater Co xiii

American El. Heat. Corp.. xiii

American El. MeterCo—
Amer. El. Telephone Co. xviii

American Elec. Works — xtii

American Engine Co xxll

Amcr. Impulse Wheel Co. xiii

Armorite Int. Con. Co.... x

Arnold El. Pr. Station Co. xiv

Auto. Cir. Breaker Co x

Bain, Foree xix

Baker A Co i

Ball Engine Co
BarnettCo., G. A H xxtv

Bates, D. L. & Bro vlii

Belknap Motor Co
Kesly A Cp..Chas. H xxiv

Hogart, A. L
Brady, T. H xii

Brill Co., J. G xiii

Brixey. W. R i

Brush Electric Co xxiv

Brjan A Humphrey xix

Bryant Electric Co
Buckeye Electric Co —

—

Bullock Elec. Mfg. Co xv

California Asphalt Co ii

Camp Co., H. D xii

Card Electric Co vii

Central Electric Co v

Chicago Armature Co xiv

C. B. A Q. R. R xiv

Chicago Edison Co iv

Chicago El. & Stereo. Co.. xiv

Chicago Fuse Wire & Mfg.
Co xix

Chic. Genl. Fixture Co...

C, M. A St. P. R. R.". —

—

Clonbrock Steam B. Co. . xxii

Commercial El. Sup. Co.. vii

Conn. Pipe Mfg. Co iv

Cutter El. A Mfg. Co xii

Dallett & Co., Thos. H.... iv

Davis A Son, I. B xx
Davis, L.W xiii

Dayton GlobelronWks. Co. xx
Delaware Hard Fibre Co.

Det. A Clcv. St. Xav. Co... xiv

Diehl Mfg. Co _.
vii

Directory, Principal Elec.
1 and Mech. Engineers... xix

Dixon Crucible Co., Jos., xii

Eastern Elec. Cable Co
Eddy Elec. Mfg. Co II

Edison Mfg. Co viil

Electrical Exchange, The. i

Electric Appliance Co xii

Electric Arc Light Co Hi

Elec. Eng. A Supply Co...

Electric Storage Batt. Co. v]

Electrician Pub. Co
xvi, xviii, xxi, xxiii

Empire China Works xviii

Farr Tel . Cons. A Sup. Co.

For Sale Advertisements., xiv

Fort Wayne El. Corp i

Fuel Economizer Co i

Garlock Packing Co —
Garvin Machine Co., The .

General Electric Co x
Genor A Colourn xxiv
GilmoreEl. & Mfg. Co....

Gordon-Burnham Bat. Co. x

Guild A Lord

Hart, C.S xv
Hart AHegemanMfg. Co. xxi
Hemlngray Glass Co xiii

Hodge, Walsh A Loring... xiv

Holmes Fibre-Graph. Co. xiii

Holmes, Pyott A Co . xiv

Hope El. Appliance Co... viil

Huebel A Manner vii

Hunger Fan A Motor Co.. vlii

imperial Porcelain Works
Internat'l Cor. Schools . xix
International Eler. Co xiv
Iron-Clad Rheostat Co. . 1

Jewell Belting Co.. ...... x
Johns MTg. Co., H. W iv

Kartavert Mfg. Co —

-

Keystone Electric Co v
Keystone Elec. Inst. Co.. xv
Krotz. Allen A KeLly xviii

Kusel. D.A.Tel.Mg.Co xix

Leclanche Battery Co xv
Leffel A Co., James xx
Leonard, Ward, Elec. Co..

Lever C. H. Mfg. Co xiv

Lindsley Bros xv
Locke, Fred. M xii

Lombard Water Wh. G. Co. xiii

"Lynn Inc. Lamp Co x

Main Belting Co
Manhattan Gen '1 Cons. Co.

Mansfield Tern. Cop. Co . . xxiv

Mayo, V. J xiv

McLaurln A McLaren xii

McLennan A Co., K
McRae, A. L xix

Metropolitan Elec. Co— xxii

Mica Insulator Co
Midland Electric Co
Moore. Alfred F I

Munscll A Co., Eugene... xii

Nat. Conduit & Cable Co. i

National India RubberCo.

National Tube Works Co. x

New York Ins. Wire Co.. xxiv

Northern Elec. MTg-Co.... xi

Ohio Electric Works vii

Oh-o Storage Battery Co.. ill

Okonite Co., The i

Orne Elec. Const. Co xix

Otto Gas Engine Wks— xxii

PaisteCo.. H. T xviii

Partrick A Carter Co iii

Partridge Carbon Co I

Patitz, A. M xix

Peerless Rubber Mfg. Co.. . xii

Pelton Water Wheel Co.. xx
Peoples' Electric Co xiv

Perkins El. Switch Mfg. Co. ii

Perrizo A Sons x v

Peru Elec. Mfg. Co ix

Philadelphia Eng. Works.
Phillips Ins'd. Wire Co.. xiii

Phosphor- BronzeS. Co.Ld xx
Pittsburg A L. S. Iron Co. xv
Pratt. Chas. A xix

Puritan Electric Co xii

Queen A Co 1 , Ix

Reisinger. Hugo ix

Reynolds, S. K xii

Robertson A Sons, Jas. L..

Rockwood Mfg. Co., The. xii

Rose Poly. Ins't xiv

! Samson Cordage Wks xii

Sawyer-Man Electric Co.

Shultz Belting Co xxiv

Siemens A Halske E. Co.

Simplex Electrical Co., The, I

Smith A Co., Thos ii

Smith Co., S. Morgan xx
Spring Park Laboratory, ix

Standard Paint Co
Standard Tel.A El. Co.xvii.xix

StandardTJnderg.Cable Co. i

Stanley Electric Mfg. Co.. xi

Sterling A Son, W. C xv
Stllweli-Bierce A Smith-
Vaile Co xiv, xv

Storey Motor A Tool Co. iv

Stromberg -Carlson Tel.
Mfg Co xviii

Studebaker Bros. Mfg. Co. i

Swarts Metal Refin'g Co.. xiv

Swett A Lewis —
Taber A Mayer
Tagatz, H. A xv
Triumph Electric Co

Van Duzen Gas A Gasoline
EnglneCo xxii

Van Home, Burger A Co.. xxii

Viaduct Mfg. Co xix
Vulcanized Fibre Co xxiv

Want Advertisements ... xiv

Ward A Co., Montgomery.
Warren Electric Mfg. Co.. viii

Washburn & Moen Mfg Co.xiii

Webster. Warren A Co xxi:

Western Electric Co iv. ix

Western Tel. Cons Co xvi

WestinghonseEl.AMf.Co.. vii

Weston Electrical Inst. Co. i

Whitman A Couch xviii

Whitney Elec. Inst. Co.... xii

Williams, C. P. ii

Williamsp. Wdn. Pipe Co xxiv
Worcester Polytech. Inst . . x;y

P"or Ol^sslflAcI Indox of Advortlsom«nt9 3»e P»B» VI*
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HARDTMUTH GORED CARBONS for Direct and Alternating Current

AFRO L-AIVIRS r
L

HABIRSHAW AND Q. E. CO.'S

WIRES AND CABLES.

AMERICAN CARBON CO.'S Plain and Coated
CARBONS FOR SERIES ARC LIGHTING.

GENERAL WESTERN AGENTS.

HABIRSHAW AND G. E. CO.'S
WIRES AND CABLES.

DEALERS IN ELECTRIC LIGHTING SUPPLIES,

.,139 Adams Street, CHICAGO.

THE ORIGINAL PATENTEES AND MANUFACTURERS OF

Cement-Lined Ducts

Engineers and Contractors for Complete Subways.

Address all Correspondence : XEW HAVEX, COJfW.

The Connecticut Pipe Manufacturing Company,

Office and Factory, West Haven, Conn.

Business Established 1S65.

Incorporated 1892.
E. H. Phipps, President.
Geo. O. Richards, Secretary.
Charles Ward, Gen. Mgr.

Electric Motors and Generators,
MANUFACTURED BY

THOS. H. DALLETT * CO.,
York St. and Sedgley Ave.,

PHILADELPHIA, PA.

•••••••••••

Portable Electric Drills,

Starting Boxes and
Controllers,

Automatic Switches

Flexible Insulated Couplings.

THE

Storey
Motors.

Iron-clad. Completely Closed
In. Dust and Moisture
Proof. No External Mag-
netism.

Specially Adapted for Direct
Connection to Machinery.

Special Direct Current Motors for All Classes of Work.

THE STOREY MOTOR & TOOL CO.,
MAIN OFFICE

AND FACTORY:f 212-226 Carter St., ia, Pa.

CHICAGO OFFICE: metropolitan Elec. Co., 186-188 Fifth Ave.
NEW TOBE OFFICE: 136 Liberty Street. - .

BRANCH FACTORY' : Hamilton, Canada

ELECTROTHERM
ELECTRIC ....

HEATING PAD.

. A substitute for hot water bottles, 'etc., of great
value in households, hospitals, and sanitariums,
and to doctors, nurses, therapeutists and others in

treating pneumonia, rheumatism, neuralgia, tooth-

ache, stomach-ache, ear-ache, chilliness, cold feet,

etc., and for covering the bandages over sprains,

fractures, etc. The Electrotherm has been carefully perfected and is the only
practical electric heating pad. Three degrees of temperature are furnished by
the regulating switch. The operation of a thermostat at 210° F., which auto-
matically regulates at that temperature, makes the Electrotherm perfectly safe
in the hands of anyone. Inexpensive to operate. Thousands in use.

DESCRIPTIVE CIRCULAR SENT UPON REQUEST. ~i

H. W.JOHNS IWFC.COM .«g5igs!fi*v
No. 100 William SI., NEW YORK. BOSTON. PHILADELPHIA. LONDON.

Western Electric Non-Sparking Brush.
This brush is manufactured and sold under Letters Patent No. 419660 granted to Ludwig Gutmann, and consists of a

combination of high and low resistance metal so arranged as to prevent sparking at the brushes. Cheap, efficient, durable.

-WRITE F-OIR PRICES,
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CENTRAL ELECTRIC COMPANY,
GEO. A. McKlNLOCK, Phest.

CHAS. E. BROWN, SEC-r.

S. R. FRAZIER, Treas.

1887 — 1&&T.

•73=175 Adams Street,

CHICAGO.
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"©tjlorifcr accumulator"

By the use of Chloride Accumulators electric lights and electric elevators

t can be operated from one dynamo, which is run under a full steady load, equal to the average

+ demand, as against two or more dynamos operated under fluctuating loads with low load

factors.

THE ELECTRIC STORAGE BATTERY CO.,
DREXEL BUILDING, PHILADELPHIA, PA.

A BRANCH OFFICES: 66 Broadway. New York: 1543 Marquette Bldg . Chicago: 21 5 N. Calvert Street. Baltimore. Md
:
222 Market Street, Sao Fraocisco. Cal : 92 State Street. Bostoo. Mass. ^

ELECTRICITY FOR EN6INEERS.
424 PAGES. ILLUSTRATED. PRICE $2.50.

ELECTRICIAN PUBLISHING CO.,
3 10 Marquette Building, - - CHICAGO.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Accumulator8.
American Battery Co.
Electric Storage Battery Co.

Ohio Storage Battery Co.

Annunciator*.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Electric Appliance Co.
Partrick A Carter Co.

Arc Lamps.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eleotrio Arc Light Co.

Ft. Wayne Elec. Corporation.
Keystone Electric Co.
Manhattan Gen'l Cons. Co.

Peoples Electrio Co.
Perkins Elec Switch Mfg. Co.

Puritan Electric Co.
Western Electrio Co.
Westinghouse El. & Mfg. Co.

Arc Light Cord.
Samson Cordage Wks.

Batteries and Jars.
Central Electric Co.

Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.

Edison Mfg. Co.
Electric Appliance Co.

Genor A Colburn.
Gordon-Burnham Battery Co
Leclanche Battery Co., The.
Metropolitan Electric Co.
Midland Electric Co.

Ohio Electric Works.
Peru Elec. Mfg. Co.

Bells.
Central Electric Co.
Commercial El. Supply Co.

Electrio Appliance Co.
Huebel & Manger.
Ohio Electrio Works.
Partrick A Carter Co.

Belting.
Jewell Belting Co.
Main Belting Co.
Shultz Belting Co.

Boilers.
Clonbrock Steam Boiler Co.

Books, Electrical.
Electrician Publishing Co.

Brushes.
Central Electric Co.
Commercial El. Supply Co.

Holmes Fibre-Graphite Co.

Partridge Carbon Co.
Western Electric Co.

Bnrglar Alarms.
Central Electric Co.
Commercial El. Supply Co.
Eleotric Appliance Co.
Huebel & Manger.
Partrick & Carter Co.

Cables {See Insulated Wires.)
Cables, Electric (See Insu-
lated Wires) , Copper,
Sheet and Bar.
American Elec Works.
Brixey. W. R.
Central Electric Co.
Commercial El. Supply Co.
Eastern Electrio Cable Co.
Metropolitan Electric Co.
Moore, Alfred F.
National Cond & Cable Co.
New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C Co.
Washburn & Moen Mfg. Co.

Carbons, Points& Plates.
Central Electric Co.
Chicago Edison Co.
Chicago General Fixture Co.
Commercial El. Supply Co.
Electric Appliance Co.
Partridge Carbon Co.
Relsinger, Hugo.

Cars.
Brill Co., J. G.

Compound.
Central Electric Co.
California Asphalt Co.
Commercial El. Supply Co.
Electric Appliance Co.
Johns Mfg. Co., H. W.
McLennan & Co., K.

• Okonite Co.
Standard Paint Co.

Conduits.
Armorite Interior Cond. Co.
Camp Co., H. B.
Central Electric Co.
Commercial EI. Supply Co.
Conn. Pipe Mfg. Co.
Electric Appliance Co.
National Cond. & Cable Co.
Williamsport Wdn. Pipe Co.

Construction & Repairs.
Bullock Elec. Mfg. Co.
Chicago Armature Co.
Chicago Edison Co.
Davis, L. W.
Electrical Exchange, The.
Ft- Wayne Elec. Corporation.
Hodge, Walsh & Loring.
Keystone Electric Co.
Warren Electric Mfg. Co.

Contractors and Electric
Light Plants.
Ahlm-Edwards El. Co.
Arnold El. Pr. Station Co.
Bain, Foree.
Brush Eleotric Co.
Bryan & Humphrey.
Bullock Elec. Mfg. Co.
Card Electrio Co.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec Corporation.
General Electric Co.
Hodge, Walsh A Loring.
Keystone Electric Co.
Northern Electl. Mfg. Co.
Patitz.A. M.
Peoples Electric Co.
Siemens &Ealske Elec. Co.
Triumph Electric Co.
Warren Electric Mfg. Co.
Western Electrio Co.
Westinghouse Elec & Mfg Co.

Copper.
Besly & Co., Chas. H.
Mansfield Temp. Copper Co.

Copper Wires.
American Electrical Works.
Besly & Co., ChasH.
Brixey, W. R.
Central Ereotric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
General Electric Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn A Moen Mfg. Co.

Cordage.
Samson Cordage Wks.

Correspondence Schools.
Int. Correspond. Schools.

Crookes' Tubes.
Central Electric Co.
Commercial El. Supply Co.
Edison Mfg. Co.
Perkins Elec Switch Mfg.Co.
Spring Park Laboratory.
Swett A Lewis.

Cross-Arms, Pins and
Brackets.
Brady, T. H.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.

Cut-Outs and Switches.
Automatic Cir. Breaker Co.
Bryant Electric Co.
Central Eleotric Co.
Chicago Edison Co

.

Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Eddy Elec. Mfg. Co.
Electrio Appliance Co.
Elec. Eng. & Supply Co.
Ft. Wayne Elec Corporation.
General Elec Co.
Gilmore El. & Mfg. Co.
Hart & Hegeman Mfg. Co.
Hope Electric Appliance Co.
Imperial porcelain Works.
PalBte Co.. H. T.
Peoples Electric Co.
Peru Elec. Mfg- Co.
Perkins Eleo. Switch Mfg. Co.
Reynolds, S. K.

l

Westinghouse El. & Mfg. Co.

Discs.
Smith & Co., Thos.

Dynamos.
Ahlm-Edwards El. Co.
American Engine Co.
Brush Electric Co.
Bullock Elec Mfg. Co.
Card Electric Co.
Central Electric Co.
Chicago Armature Co.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec Corporation.
General Electric Co.
Keystone Electrio Co.
Northern Electl. Mfg. Co.
Siemens & Halske Elec Co.
Triumph Electric Co.
Warren Electric Mfg. Co.
Westinghouse El. & Mfg. Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
American El. Heater Co.
American El. Heating Corp.
Johns, H. W., Mfg. Co.

Electric Meters.
American El. Meter Co.

Electric Railways.
Brush Electric Co.
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halske Elec Co.
Westinghouse El. & Mfg. Co.

Electrical and mechani-
cal Engineers.
Bain, Foree.
Bryan & Humphrey.
McRae, A. L.
Patitz, A. M.
Pratt. Chas. A.

Electrical Instruments.
Automatic Clr. Breaker Co.
Central Electric Co.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Electric Appliance Co.
Elec Eng. A Supply Co.
Hope Electric Appliance Co
Keystone El. Instrument Co.
PalsteCo., H. T.
Queen A Co.
Weston Electrical Inst. Co.
Whitney Elec Inst. Co.

Electrical Specialties.
Automatic Cir. Breaker Co
Central Electric Co.
Commercial El. Supply Co.
Metropolitan Electric Co.
Paiste Co., H. T.

. Peru Elec Mfg. Co.

Electrical Woodwork.
Lever, C. H. Mfg. Co.

Electro-Plating Mach'y.
Besly & Co., Chas. H.
General Electric Co.

Engines, G as.
Otto Gas Engine Wks.
VanDuzenGas &Gso.En.Co.
Van Home, Burger A Co.

Engines, Steam.
American Engine Co.
Ball Engine Co.
Philadelphia Eng. Works.

Fan Outfits.
Bates A Bro., D. L.
Central Electrio Co.
Commercial El. Supply Co.
Diehl Mfg. Co.
Hunter Fan & Motor Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.

Feed Water Heaters.
Davis & Son, I. B.

Fibre.
Delaware Hard Fibre Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co. G. AH.

Fixtures. El. & Combat,
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.

Fuse Wire.
Central Electric Co.
Chicago Fuse Wire A Mfg.Co.
Commercial El. Supply Co.
Electric Appliance Co.

Gaskets.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Gas Lighting, Electric.
Bogart, A. L.

Gears.
Besly & Co.. Chas. H.

General Elec. Supplies.
Besly & Co., Chas. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Electric Appliance Co.
Elec. Eng. A Supply Co.
Genor & Colburn.
Hodge, Walsh A Loring.
Hope Electric Appliance Co.
International Elec Co.
Metropolitan Electric Co
Ohio Electric Works.
Paiste Co., H. T.
Partrick & Carter Co.
Peoples Electric Co.
Peru Elec. Mfg. Co.
Western Electric Co.

Globes and Electrical
Glassware.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Hemingray Glass Co.

GoT'nors. Water Wheel.
LombardWaterWheelGv.Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Induction Coils.
International Elec. Co.
Queen A Co.

Insulators and Insulat-
ing Materials.
Brixey, W. R.
Bryant Electric Co.
California Asphalt Co.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
Elec. Eng. & Supply Co.
Empire China Works.
Gilmore El. A Mfg. Co.
Hemingray Glass Co.
Hodge. Walsh & Loring.
Johns Mfg. Co.,H. W.
Locke. Fred. M.
Mica Insulator Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co.. The.
Paiste Co., H. T.
Peoples Electric Co.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated Wires and
Cables—Magnet Wires.
American Electrical Works.
Brixey. W. R.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Eastern Electric Cable Co.
Electric Appliance Co.
General Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.

Lamps, Alternating.
Puritan Electrio Co.

Lamps, Incandescent.
Buckeye Electric Co.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
General Electric Co..
Lynn Incandescent Lp. Co.
Metropolitan Electric Co.
Ohio Electric Works.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Westinghouse El. A Mfg. Co.

Lamp TrinTr's Wagons.
studebaker Bros. Mfg. Co.

Lightning Arresters.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Westinghouse El. A Mfg. Co.

Magnet Wire.
(See Insulated Wires.)

Mechanical Machinery.
Besly A Co., Chas. H.
Garvin Machine Co.. The.
Robertson A Sons. J. L.
Stilwell-Bierce Smith- Valle

Mica.
Central Electric Co.
Commercial El. Supply Co.
McLaurln A McLaren.
Munsell &Co., Eugene.

Mining Apparatus, Elee.
General Electric Co.
Westinghouse El. A Mfg. Co.

Motors.
Ahlm-Edwards Elec. Co.
American Engine Co.
Belknap Motor Co.
Brush Electric Co.
Bullock Elec. Mfg. Co.
Card Electric Co.
Central Electric Co.
Chicago Armaiure Co.
Commercial El. Supply Co.
Dallett A Co., Thos. H.
Diehl Mig. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Keystone Electric Co
Metropolitan Electric Co.
Northern Electl. Mfg. Co.
Ohio Electric Works.
Peoples Elec-rlcCo.
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Triumph Electric Co.
Warren Electric Mfg. Co.
Westinghouse El. A Mfg. Co

Packing.
Besly A Co. Chas. H.
Garlock Packing Co.
Johns, H. W., Mfg.Co.
Peerless Rubber Mfg. Co.

Paints.
California Asphalt Co.
Central Electric Co.
Commercial El. Supply Co.
Johns. H. W. Mfg. Co.
Standard Paint Co.

Phosphor Bronze.
Besly & Co.. Chas. H.
Phosphor Bronze Sm.Co.Ltd.

Platinum.
Baker A Co.

Poles.
Hart. C. S.
Lindsley Bros.
National Tube Works Co.
Perrizo A Sons.
Pittsburg A L. S. Iron Co.
Sterling A Son. W. C.
Tagatz, H. A.

Porcelain.
Bryant Electric Co.
Central Electric Co.
Commercial EL Supply Co.
Empire China Works.
Imperial Porcelain Works.
Peru Elec. Mfg. Co.

Pulleys.
Rockwood Mfg. Co., The.

Push Buttons.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Partrick & Carter Co,

Refiners.
Swarts Metal Refining Co.

Regulators.
Belknap Motor Co.

Re-Winding.
Chicago Armature Co.
Chicago Edison Co.
Electrical Exchange, The
Hodge, Walsh & Loring.

Rheostats.
Am. EI. Heat. Corporation.
General Electric Co.
Iron Clad Rheostat Co.
Leonard, Ward, Elec Co.
Westinghouse El. & Mfg. Co.

Second-Hand Machin'y.
Chicago Armature Co.
Electrical Exchange, The.

Speaking Tubes.
Electric Appliance Co.
Partrick A Carter Co.

Speed Indicators.
Besly & Co., Chas. H.
Keystone El. Instrument Co.
Queen & Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Steam Gauges.
Robertson & Sons, J. L.

Steam Heating.
Webster A Co., Warren.

Steel Pipe.
National Tube Works Co.

Storage Batteries.
American Battery Co
Electric Storage Battery Co.
Ohio Storage Battery Co.

Tapes, Insulating.
American Electrical Works.

' Brixey, W. R.
Central Electric Co.
Commercial El. Supply Co
Electric Appliance Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Insulated Wire Co.
Okonite Co., The.
Simplex Electrical Co.
Standard Paint Co.
Washburn A Moen Mfg. Co.

Telephones, Telephone
Material and Switch-
boards.
American El. Telephone Co.
Central Electric Co.
Commercial El. Supply Co.
Parr Tel. A Cons. Sup. Co.
Kusel, D. A. Tel. Mfg. Co.
Metropolitan Electric Co.
Orne Elec. Cons. Co.
Peoples Electric Co.
Standard Tel. A El. Co.
Stromberg-Carlson Tl.M.Co.
Taber A Mayer.
Viaduct Mfg. Co.
Western Tel. Cons. Co.
Wnliman & Couch.

Transformers.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Elec. Eng. A Supply Co.
Ft. Wayne Elec Corporatlo"
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg. Co

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
Brill Co , J. G.
General Electric Co.
Westinghouse El. A Mfg. Co.

Turbine Wheels.
Dayton Globe Iron Works Co
Leflel & Co., Jas.
Pelton Water Wheel Co.
Smith Co., S. Morgan.
Stilwell-Blerce Smith-Vaile

Water Wheels.
Am. Impulse Wheel Co.
Darton Globe Iron Works Co.
Leflel A Co., Jas.
Pelton Water Wheel Co.
Smith Co . S. Morean
Stilwell-Blerce Smith-Vaile
W ire. Bare.
Besly & Co., Chas. H.
Brixey. W. R.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Okonite Co. , The.
Phillips Insulated Wire Co
Standard Underground C Co
Washburn & Moen Mfg. Co.

X Ray Outfits.
Central Electric Co.
Commercial El. Supply Co.
Edison Mfg. Co.
Queen & Co.
Spring Park Laboratory.
Swett & Lewis.

F"or Alphabetical Index o-f Advertisements S« III.
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DIEHL ELECTRIC FANS.
WOUND FOR ALL CURRENTS, EXCEPT ALTERNATING.

New Designsfor this Season.
ling F;
Colu

ropeller Fans,

HIGHEST EFFICIENCY. GREATEST DURABILITY.
Our finest designs are ornamented with solid cast brass.

OUR '97 FAN CATALOGUES ARE NOW READY.
Any ofOar Fans Furnished with Four Blades if so Ordered.

•"-?-

v

SHOW ROOMS:
NEW YORK, 561-563 Broadway. BOSTON, 128-132 Essex Street.

CHICAGO, 192-194 VAN BUREN STREET.

diehl manufacturing co
ELIZABETHPORT, N. J.

U

M^5FIELu,Dh1u\II.5./1.
NTow, boys, you've had a good rest-

get ready tor next month

—

new tune—same old words:—

"Low prices—big stock—
"Quick shipment to you.
•.some quote 'bed-rock' (?)
"We always do !

"

It gives a light that's white and bright,
And two cents is the cost per night.

WE UNDERSELL ALL!
cle Electric Lights 84.00

Necktie Kle.'tn.: Lights 1.60
Edison Electric Motors 1.00
88 Medical Batteries.... 3.95
Electric Bells, finest ... .25

Dry Batteries, best 25
3100Bicycles,best made 39.00
81.25 Bicycle Bells 50

Agents Wanted.
Our Bicycie Electric Light
is the best thing that ever

^\ ^happened. Catalogue free.

^^Ohio Electric Works,
13 S. Water St.,

Cleveland, Ohio.

H BELL
EAST RIXGER.

PIVOTED ARMATURE,

DOUBLE ADJUSTMENT.
SEND FOR CATALOGUE.

HUEBEL & MANGER,
MANUFACTURERS.

290 Graham St., Brooklyn. N. Y.

Wesfinghouse Polyphase Apparatus Supreme.
Generators. Motors, Transformers, for Two-Phase, Three-Phase and C F. Scott
Two-Phase Three-Phase System of Alternating Current Power Transmission.

26,000 H. P. IN OIL-INSULATED TRANSFORMERS CONSTRUCTED.
Potentials from 5,000 to 50,000 Volts. All Apparatus Necessary for 100 Jlile Transmission.

WESTINGHQUSE ELECTRIC AND MANUFACTURING CO.
PI

New York, 120 Broadway. Chicago, N. Y. Life Bldg.
Boston, Exchange Bldg. Philadelphia, (jirard Bldg.
Buffalo, N. Y., 8 Erie Co. Bank Bldg Pittsburg, Westinghouse Bldg.
Charlotte, N. C, 36-38 College St. St. Louis, American Central Bldg.

)URG,
San Francisco, Mills Bldg.

Syracuse, N. Y., Bastable Bldg.

Tacoma, Wash., 102 S. 10th St.

Westinghouse Electric Co., Ltd.,
32 Victoria St., London, S.W., England.

For Canada address
A hearn & Soper, Ottawa, Ont.
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The Tuerk Alternating 7 Current Ceiling Fan.
1897 PATTERNS NOW READY.

Some New Features Embodied in Our '97 Product Make
It Better than Ever.

MADE FOR FROM 50 TO 120 VOLTS.

60, 125 AND 140 CYCLES.

SPECIAL F~
H igh Economy.
Self-Oi ling Bearings
Adj u st^a ble B I a d e s.
Starti ng Switch a±,

Five different styles of finish—Bronze, Bower-

Barff, Ivory and Gold, Nickel. Polished Brass.

THE HANDSOMEST FAN ON THE MARKET.

Strong, Reliable, Noiseless, Durable, Ornamental
and Inexpensive to Operate.

SEND FOR 1897 CATALOGUE.

HUNTER FAN & MOTOR CO., *

FULTON, NEW YORK.

E. B. LATHAM & CO., General Sell- |

ing Agents, 136 Liberty Street, New <S>

York, U. S. A. f

<S><SK8K8>3><*SK8*$H^«»^«<^^«^«^<£<^«><8^^«e^

INSTANTANEOUS
"Make and Break"

Safety Knife Switches.
AH Voltages. Approved by National Board of Fire Under-

writers. Send for Catalogue.

HopeElectricApplianceCo,,
OVIDENCE, R. I.

THE ONLY GENUINE EDISON
X-RAY
APPARATUS

and FOCUS TUBES
ARE MANUFACTURED BY

THE EDISON MANUFACTURING COMPANY.
Special Focus Tubes for Battery X-Hay Sets.
Special Focus Tubes for Direct Current X-Kay Sets.
Special Focus Tubes for Static Machine Work.
3, 4, 0. 8. 10 and 12 incli X-Ray Sets for Battery and 120-Volt

Direct Current.

WRITE FOR NEW CATALOCUE.

ALL OUR FOCUS TUBES ARE MANUFACTURED AT THE

EDISON LABORATORY.
EDISON MANUFACTURING CO.,

I IO EAST 23d STREET, NEW YORK.

THE
WARREN

ALTERNATOR.
A DYNAMO without Collector Rings, or Com-

mutator; without Brushes, without
Moving Wires, without liability

to "burn-out."

NOISELESS IN OPERATION.
A MONEY EARNER.

MASSIVE AND HEAVY, BUT
EXTREMELY COMPACT.

Made for continuous runs without atten-
tion am) proportioned to run up to an enor-
mous overload without wasting energy in
heating any part.

THE EMBODIMENT OF SIMPLICITY AND

DURABILITY.

MODERNDYNAMO
FOR CENTRAL STATION

WORK.

Warren

Electric Manufacturing

Company,
SANDUSKY, OHIO.
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THE ELECTRA
HIGHEST GRADE NUERNBERG CARBONS. •TRADE MARK-

FOR DIRECT CURRENT ARC LAMPS. FOR ALTERNATING CURRENT ARC LAMPS.
iEND FOR l—ATEST PRICE LIST TO-

HUGO REISINGER, NO. 38 BEAVER STREET . NEW YORK. ^SSf nrPORTEB FOR THE
STATES AND CANADA.

THE QUEEN

Self-Regulating X-Ray Tube.
This Tube has the following 'points

of advantage possessed by no other:

Adjustable Vacuum.

Automatic Control of Vacuum.

Great Current Carrying Capacity.

Loni Life.

Send for descriptive circulars:

194—The Queen Self-Regulating X-Ray
Tube.

204—X-Ray Apparatus forPhysicists and
Physicians.

QUEEN & CO., Inc.,
NEW YORK OFFICE: 1 16 Fulton St. 1010 Chestnut St., PHILADELPHIA.

FLUOROSCOPES and SCREENS
Of the recently discovered Fluorescent

Crystals are being used by a large number
of physicians, hospitals and experimenters,

in place of tungstate of calcium and other

salts, as they accomplish the result of

showing each image undimmed by previous

exposure or phosphorescence, make clear

the most vague shadows which can not be

traced when calcium of tungstate is used,

and are absolutely instantaneous in effect.

A leading scientist says: "I find the

Fluoroscopes and Screens of this Crystal an

improvement over all others that I have

used."
Hade only by the

SPRING PARK LABORATORY,
JAMAICA PLAIN, MASS.

Also Complete X-Bay Apparatus, Scientific and Electrical Instruments.

[MercUuesBAtTerie^
JAXlede B/ttTERiES^

J
PORCELAIN INSUIATION 01 all Kinds. I

Wp Solicit Ihe maKin$ of

Spectl Designs of Porcelain.

PCHI) CtKTBICMlG.CO.

Desk Motor.

We
Guarantee

OUR

FAN MOTORS
For the following reasons:

All of our i io volt motors are tested on 220 volts.

Our 220 volt motors are tested on 500 volts.

Our 500 volt motors are tested on 1,000 volts,

before they leave the factor)'.

The armatures are wound- with the greatest care and the best

silk-covered magnet wire is used. The commutators, the

brushes and all wearing parts are carefully examined before a

motor is packed for shipping.

Wall Bracket Motor.

Standard Motors for 1897.

WESTERN ELECTRIC COMPANY,
CHICAGO. Write for our illustrated book on fan motors. NEW YORK.
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The Best of Incandescent iips for 1 2 cents each.
Send us your burned-out lamps and we will return them at the above price and GUARANTEE them to be equal

to the best.
We have a good filament. We procure a vacuum superior to the mercury process.

We renew only those bulbs which have not lost their vacuum, and thus proven that they are without flaw.

We thoroughly clean the bulbs and tighten the loose collars.

Lamps to be renewed should be sent by FREIGHT, as we pay charges to our factory. Be sure your name accom-
panies shipments and advise us by letter of voltage, base, efficiency and candle power desired.

Lynn Incandescent Lamp Co., Lynn, Mass.

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY VOLTAGE. CATALOGUE FREE:

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO. MICHIGAN, U. S, A.

mm
INTERIOR CONDUIT

CUMMINO'S PATENTS.)

4

Gordon Cell

Note how the Wood-Lining does not crack.

ARMORITE INTERIOR CONDUIT CO., •£&*£*
ELECTRIC APPLIANCE CO., Chicago, ft t-nrral Western Agents.

y

GORDON PRIMARY CELL.
For Open and Closed Circuit Work.

The Perfect, Modern, Longest Lived and Most Economical
Cell Ever Put on the Market.

In use by the leading cities, railroads, telephone and gas engine
companies.

WE CLAIM :—Constant discharge of current without polari-
zation; no local action; no noxious gases or fumes; no acids; least
labor for operation; cleanest; not freezing at 2S° below zero; eco-
nomic value 50 per cent, greater than gravity cell, and 30 per cent,
greater than best other cell in market. For No. 1 cell, 250 ampere
hours; for No. 2 cell, 100 ampere hours; on open circuit, .9 to I

volt; on closed circuit, .65 to i£a volt. Sendforcircularandpricelist.

THE GORDON -BURNHAM BATTERY CO.,

82 to 86 West Broadway, New York City.

General Western Agent, S. F. B. MORSE. Marquette Bldg.. Chicago. III.

Jewell Belting Co.

TAJfJfERS OF

OAK BELTING LEATHER,
Manufacturers of.

High Grade Oak Belting,

HARTFORD, CONN.

niiniu
National Tube Works Company.

Boston, 70 Federal St. I Chicago, corner Clinton and Fulton Streets.New York, Havemeyer Building, Cortland! St. St. Louis, 938 North Second Street.
Pittsburg, Fidelity Building, Fourth Ave. I Works, McKeesport, Pa.

7~*»

TRANSFORMER ECONOMY. H
Result obtained with TYPE H TRANSFORMERS In place of OLD TYPE
TRANSFORMERS having large iron core losses.

Number of Transformers Connected
March, 1895.

Capacity of Transformers In 16 C. P. Lamps '""
2 |?flc

Capacity of 16 C. P. Lamps connected to Lines ,.,*„
Maximum Load, 16 C. P. Lamps

"""
"*„„

KW. Output per month at Switchboard ,.s„,
int npr kTW. at Kwitrhhuarrf 74»04Receipt per KW. at Switchboard

Total Receipt at Switchboard .
.'.'..'.'".'-'".'.'! '-!;".'.'!!.'.'"..'"".."!!.'.'"" '

$3276
0438

., 1897.
"52

3496
20189
10000
47664

.124
$5910

H
Sales offices in all large cities of the United States.

For Canada address Canadian General Electric Company,
Toronto, Can.

General Electric Company,
riain Office: Schenectady, N. Y.



May 15, 1897 WESTERN ELECTRICIAN xiu

EuamrB F. PiTTTT.rpfl, Frest. EZI F. N. Phtt.t.tts, Treas. W. H. Sawteb, Seoy.

AMERICAN ELECTRICAL WORKS,
PBOTTDEJKCE, H. JL

BARE ANB INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

-Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

Uew York Store, P. C. Ackerman, 10 Oortlaudt St.

Chicago Store, F. E. Donolioe, 241 M;ulison St.

Montreal Branch. Eueene F. Phillips* Electrical Works,

THE ONLY

WATER = WHEEL GOVERNOR
THAT GOVERNS.

Waterville & Fairfield Railway & Light Co., )

Waterville, Me., Jan. 18, 1896. )

Lombard Water-Wheel Governor Co., Boston, Mass.
Gentlemen:—In regard to your Type C governor, which is regulating for us

our two Hercules Wheels, which give power to operate our Light Plant, Street
R. R. and Power Generator, we are frank to admit that the machine does its work
admirably. We have no hesitancy in recommending it to those in want of a
governor. (Signed)

I. C. Libby, President Waterville & Fairfield R. R. & L. Co.

LOMBARD WATER-WHEEL GOVERNOR CO,
61 Hampshire St., BOSTON, MASS.

THE NEW POWER WHEEL,

THE CAZIN
WATER OR STEAM WHEEL.

FRONT VIEW OF BUCKET.

WILL FURNISH MORE POWER PER CUBIC FOOT OF WATER
USED THAN ANY OTHER WHEEL MADE.

SEND FOR CATALOGUE

.

AMERICAN IMPULSE WHEEL CO. OF N. Y., liberty st

No Sparking Under Varying Load,

No Wear on the Commutator.

90£ PURE GRAPHITE.

Holmes Fibre=Graphite Mfg. Co.,

Station Z, Philadelphia.
WRITE FOR PRICE MST.

COMMUTATOR

mush __

a^ASAUftWCKUNS,

J. G. Brill Company, Philadelphia,
MANUFACTURERS OF

ELECTRIC CARSANDT
SOLID FORGED F-RAIVIEC
TRUCKS FOR 6-WHEEL

RUCKS,
TRUCKS,
CARS.

PIVOTAL TRUCKS FOR STEAM AND
ELECTRIC SERVICE.

Patented.

NoJiBOUBLE &R00VE PONY INSULATOR
HIGH INSULATION.

The most perfect Glass Insulator made is the

Teat Insulator.

"The Teats on the lower rim of the petticoat

attract the water on the outer and inner surfaces

of the Insulator into drops. The water drops
from these points onto the cross arm, thereby
preventing the moisture from creeping to

the pin."

HEMINGRAY GLASS CO.,
CoTy

8ton '

FACTORIES, MUNCIE, IND.

REPAIRS
L. W. DAVIS,

MURDOCH BUILDING,

CINCINNATI, OHIO.

The PERFECT TRUCK, our "No. 27," is safer, easier on rails, easier for

passengers and imparts less motion to the car body than any truck ever made.

WE CAN SUBSTANTIATE OUR CLAIMS.

EVERYTHING IN WIRE,
BARE AND INSULATED.

ALSO MANUFACTURERS OF THE "CHICAGO" RAIL BOND.

l97fyVEK,ST, JOetroit, MlClfc

A FEW 4JEATIMQ JWlcES

Electric Stew Pan. Electric Curling Iron Heater.

Some of our goods which connect to lamp sockets,

using from 4 to 2 amperes at 110 volts.

AMERICAN ELECTRIC
HEATINC CORPORATION.

Electric Heating Pad.

NEW YORK. BOSTON, CHICAGO,

39 C0RTLAN0T STREET. SEARS BUILDING. M0NADN0CK BLOCK.

^7.00

Electric Stove- Electric Smoothing Irons Electric Foot Warmer

WEATHERPROOF WIRE.
i8E

AGENCIES:

Western Electric Co., New York.

Electric Appliance Co., Chicago,

Pettingell Andrews Co., Boston,

Electrical Engineering Co., Minneapolis,

St. Louis Electrical Supply Co., St. Louis,

The Bradford Belting Co., Cincinnati,

WASHBURN * MOEN MFC. CO.,
WORCESTER, MASS.

BRANCH OFFICES AMD WAREHOUSES: New York, Chicago, Sa« Francleoo, Houston, Philadelphia,

Pittsburg, Soranton.

Phillips Insulated Wire Co,

Office and Factory: PAWTUCKET, R. I.
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$5,000.00
Will secure half interest in the oldest and best
established Electrical Supply and Construction
Company in the West. Very Mattering; prospects
for summer and fall work. Twenty per cent.

profits per annum guaranteed. Services of ex-
pert electrician to take full control of the con-
struction department could be used at proper
salary, or expert bookkeeper and financial man
could" secure permanent position by making this

investment. Address '-Electrical Supplies," care
Western Electrician, 510 Marquette Bldg.,

Chicago. .

WANTED.
A position as electrician or superintendent by

a thoroughly competent man having ten years'

practical experience in lighting and power sys-

tems. Can repair or install; will also Invest some
capital if satisfactory, references. Address
••Practical," care Western Electrician, 510

Marquette Bldg., Chicago.

WANTED.
Position as traveling salesman. Well ac-

quainted with the electric trade in the middle
and southern states. Can control large trade.

Eight years' experience. Address "J.. M. W.,"
care Western Electrician, 510 Marquette
Building, Chicago.

WANTED.
To sell an electric light plant located in a grow-

ing and prosperous town in Northwest Missouri.

It is payhm a good profit. For particulars address
'Dividend;" care Western Electrician, 510

Marquette Bldg., Chicago.

WANTED.
Situation by a first-class engineer and elec-

trician of eight vears' experience, competent of

taking entire charge of an electric light plant.

Familiar with compound, automatic and Corliss

engines and direct, alternating and arc dynamos.
Owns an indicator and kit of tools. First-class

references. Address W. C. Folsom, Box 147,

Rockwell City, la.

NASA IMTED.
ARMATURES TO REWIND.
Winders direct from T.-H. and Westinghouse
shops. Work guaranteed. Ten years' experience.
Light plants Installed complete. Send for prices.

HODGE, WALSH & LORING,
631 Delaware. Kansas City. Mo.

FOR SALE.
100 number telephone switchboard; cause for

selling same, owner wants board greater capac-
ity. Address J. H. McGILL, 1130 Monadnock,
Chicago.

FOR SALE.
One 65 k. w. Standard alternator; one a-18 Gen-

eral Electric alternator; one a-30 General Elec-
tric alternator; one 15 h. p. 500 Volt Commercial
motor; one 4 h. p. 500 volt Commercial motor;
one 15 h. p. 500 volt Detroit motor; one 45 k. w.
500 volt Standard generator, and a full line of
"Mayo" alternators. V. J. MAYO, 100 North
Clinton St., Chicago.

FOR SALE-CHEAP.
Six 25 amp. 110 volt dynamos, compound wound.
Six five horse power motors, any voltage.
Twelve amperemeters.
Twelve voltmeters. Write for prices.

HOLMES, PYOTT & CO.,
131V. Jefferson St., Chicago.

EVERY-DAY EXCURSIONS
To all parts of the world can be arrang-
ed for any day in the year, for one or
more persons, upon application to any
principal ticket agent of the Chicago,
Milwaukee & St. Paul Railway. Itiner-

aries carefully prepared for excursions
to California, Mexico, China, Japan,
and to any part of Europe. Estimates
furnished, including all expenses.
Tickets furnished for the complete
journey. It is not necessary to wait for

any so-called "Personally Conducted
Excursions." In these days of progress-
ive enlightenment, with the English
language spoken in every land under the
sun, one does not need to depend upon
the services of guides for sight-seeing,
but can go it alone or in small family
parties, with great comfort and security
and at one's own convenience. Write to

C. N. Souther, City Ticket Agent, 95
Adams St., Chicago.

U. S. Engineer Office, Montgomery, Ala., April
19th, 1S97. Sealed proposals for furnishing and
delivering at Peusacola, Fla., an electric plant
and ammunition hoists, will he received here
until lii O'clock, M.,May 29th, 1897, and then pub-
licly opened. Information furnished on appli-
cation. F. A. MAHAN, Major Engrs.

For Sale Cheap and in First-Class Condition.

One 500-voIt flashing dynamo; one hydro-carbon
electroplating machine; one metal case Wirt
ammeter0-15; one Packard vacuum pump, No. 2;

one 66-gal. compressed air tank, pump and gage;
oinemereury pumps complete; eight glass blow-
ers 1

tires; two large wooden back rheostats; two
Ward arc lamps; one Queen photometer (large
size): one galvanometer, v. 44; one bridge; one
30-lignt combination gas machine; one Methveus
screen; belting, lamp bulbs, and many items
used in manufacture of incandescent" lamps.
NTAXDAKJ) ELBCTKIC CO., Clinton,
Wis.

FOR SALE.
One 30 h. p., 500 volt iron clad, sec-

ond hand.

One 25 h. p., 500 volt iron clad, sec-

ond hand.

One 250 ampere, 220 volt Manches-
ter type, compound wound, new,
complete.

One 150 ampere, 220 volt Manchester
type, compound wound, new,
complete.

One i\ h.p., 220 volt iron clad motor,
new.

One 2 h. p., 220 volt iron clad motor,
new.

One i h. p., 220 volt iron clad motor,
new.

One 5 h. p., 220 volt Manchester type,
second hand.

All the above machines haTe self-oiling hear-
ings and guaranteed to beas represented. Write
for prices.
Also the following:

One 15 light arc dynamo, new type
Excelsior.

One 7 light arc dynamo, old type Ex-
celsior.

Two 10 light arc dynamos, old type
Bain.

Fifty double carbon Excelsior arc
lamps.

Ten single carbon Rushmore arc
lamps.

Nine single carbon Bain arc lamps.

CHICAGO
ARMATURE
COMPANY,
(Incorporated),

14 and 16 North Canal Street. Chicago.

Agents Wanted.

A few good live agents

to take subscriptions for

the WESTERS ELEC-
TRICIAN and handle our

book publications. Liberal

commissions paid.

Address, stating expe-

rience and references,

Electrician Publishing Co.,

5 I O MARQUETTE BLDC,

CHICACO.

Scrap Copper Wire Wanted.
If you have any Old Copper Wire of any description to

dispose of, it will pay you to communicate with us, as we are
*,u all times in the market for any quantity of Scrap Copper
Wire, at the highest market values. We pay cash and send
prompt returns. We are also supplying the electrical trade with
our high grade Babbitt, Cotton Waste, Solder, Etc. Please com-
municate with us.

Stilwell's Patentsim Water Purifier.
Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

Tie Stilfell-Bierce & SiitMaile Co.,

DAYTON, OHIO.
Ristlou Iron & locomotive Works, San Francisco. Cal., Pacific Coast Agent.

)SE POLYTECHNIC INSTITUTE
I.Elei l.Cii.„. Mec-hai

ntf, Chemical courses'. Well endowed. Exten-
ts Mocteruly equipped Laboratories in all

xpensess low. lnth year. For catalogue afl-

. MEES, President, Tetie Haute, lad.

Tie Worcester Polytechnic Institute,
WORCESTER. MASS.

T. C. MESDEJTHALI, President.

Courses of study in Mechanical, Civil and Elec-
trical Engineering, Chemistry and General
Science. New and extensive laboratories in

Riifrineerintr, Electricity, Physics and Chemistry.
Special facilities in Steam and Hydraulics, 17©-
liajre f'ataloffue. showing positions filled by
graduates mailed free,

J

Address J. K. MAE-
SHALL, Registrar.

Anchor or Toggle Bolt.

The Coast Line to MACKINAC
" TAKE THE '

TO
MACKINAC
DETROIT
PETOSKEY
CHICAGO

New Steel Passenger Steamers
The Greatest Perfection yet attained in

Boat Construction—Luxurious Equipment,
Artistic Furnishing, Decoration and Effic=

ient Service, insuring the highest degree of

COMFORT, SPEED AND SAFETY
Four Trips per Week Between

Toledo, Detroit and Mackinac
PETOSKEY, "THE SOO," MARQUETTE

AND DULUTH.
LOW RATES to Picturesque Mackinac and

Return, including fleals and Berths. From
Cleveland, $iS; from Toledo, $15; from
Detroit, $13.50.

DAY AND NIGHT SERVICE.

Between Detroit and Cleveland
Connecting at Cleveland with Earliest

Trains for all points East, South and South-
west and at Detroit for all points North and
Northwest.

Sunday Trips June, July, August and Sept. Only
EVERY DAY BETWEEN

CleveIand,Put=in=Bay.^Toledo
Send for Illustrated Pamphlet. Address
A. A. SCHANTZ, 0. p. , DETROIT, MICH.

He Detroit & Cleveland Steam Nav. Co.

ELECTROTYPES.
CHICAGO ELECTRO. & STEREO. CO.,

196 and 198 S. Clark St., Chicago.

Electrical and Small Woodwork a Specialty.
Send for catalogue.

C.H. LEVER MFG. CO., CHICAGO.

Arnold Electric PowerStation Co.,

Suite 1540 Marquette Bldg., Chicago.

Engineers and Contractors for

Electric Power Stations.

Sole owners of patents controlling the "ARNOLD
SYSTEM" of power station construction.

Reduction in first cost, economy and greater
reliability in operation. "Write for information.

WriteEumtctt
Map of the United States.
A large handsome Map of the United

Slates, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copie's will be mailed to any ad-

I
dress on receipt of fifteen cents in postage

by P. S.Eustis, Gen'l Pass. Agent, C„ B.

&Q. R. R., Chicago, 111.

SWARTS METAL REFINING CO.
ae W. Desplainee Street, CHICAGO, ILL.

AMERICAN"]^"
ARE THE .BEST.- SenD for Descriptive Circular.

Absolutely Non-Infringing.
;' Protection Guaranteed.
AMERICAN BATTERY CO.,

'D 1889. 38 W. Quincy St., Chicago, III.

INTERNATIONAL ELECTRIC CO,
76 Beekman Street.

New York.
Ruhmkorff

Induction Coils,

J

Telephone Coils, Experi-

mental Work, Small Ma-

I

cbinery. Binding Posts.

THE BEST ANSWER TO A QUESTION
On Wiring, can be found in the New Book,

"WIRING TABLES,"
"How They are Made and How to Use Them."

BY THOS. C. CRIER.
Whenever you are asked a question on Wiring, refer the

questioner to this book, and he will find what he desires.
THE BOOK CONTAINS: The Law of Resistance, Electromotive Force and Current

Fully Explained. How to Calculate the Size ot Wires. The Different Methods of Wiring, with
Diagrams. How to Apply the Simple Formula, in Calculating the Size of Wires Under all Condi-
tions. Diagrams for Wiring 3 Point, 4 Point, Head Light and Heat Regulating Switches.

3? TABLES ON WIBIXt; ASB VALIABIE DATA.
©hni's law is described in such plain and simple langnage

that one cannot fail to clearly understand it.

Bound in Cloth, 80 Pages, Size 5x7£ in, Sent, prepaid, on receipt of price, $1.00.

ELECTRICIAN PUBLISHING CO., 'JKBSR CHICAGO.
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Victor Turbine Water Wheel.
Cylinder or Register Gate— Close Regulation and High Efficiency

at Full and Partial Gate.
The attention of ELECTRIC COMPANIES is called to this CELEBRATED WATERWHEEL as particularly adapted to their use, on account of its reiuarkabl y steady motion,

nigh speed and great efficiency and large capacity for its diameter, being- double
the power of most wheels ot the same diameter. It is used by a number of the leading electric com-
panies with gceat satisfaction. In the economical use ot water it is without an equal, prodrcing the
highest per cent of useful effect guaranteed.

SEND FOR CATALOGUE AND PARTICULARS.
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 38 feet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts,
and where the situation admits of their use we recommend them.

THE SmWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works, San Francisco, CaL, Pacific Coast Agents.

Cedar Railway, Telephone,
Telegraph and Electric Light

Pine painted cross arms and Oak pins. Get
our prices for delivery at any destination. Six
sorting yards, our Monroe yard bein^ niost
Southern and Eastern in Michigan. Our card:
Ai poles and good despatch.

W. G. Sterling & Son,
MONROE, MICH.

Keystone Electrics

Instrument Co.,
9th St.& Montgomery Ave.

PHILADELPHIA.
Switchboard Instrument
For Central Stations and

Isolated Plants.

York, 15 Cortlandt Street.
Chicago, 1440 Monad nock Bldg.

WHITE GEDAR POLES
And STREET CAR TIES.

Wholesale Producers.

PERRIZO & SONS, DAGGETT, MICH.

CEDAR
Lindsley Bros.,

MENOMINEE, MICH.,

WHOLESALE PRODUCERS. POLES

B"™
ES

CEDAR POSTS, POLES AND PILING
Write H. A. TAGATZ, - - Bearer, Wisconsin.

WHOLESALE PRODUCER OF ALL KINDS OF CEDAR PRODUCTS.

Write for

Prices on LIVE CEDAR POLES% S. Hart,

OCONTO, WIS.

Cedar Poles at First Hands,
"We can supply you with anything in the cedar line. "Write for delivered prices.

Pittsburgh & Lake Superior Iron Co., Whitney, Menominee Co., Mich.

X-RAY
EXPERIMENTS PUBLISHED IN THE WESTERN ELECTRICIAN.

ELECTRICIAN PUBLISHING COMPANY, M,ol^E
s^=. CHICAGO.

SEND FOR LIST OF^ ARTICLES ON

,>jL* ©©13 5p5

The Standard Open Circuit Batteries

of the World.

SEND FOE CIRCULAR AND PKICE3.

THE LECLANCHE BATTERY CO.,

111 to 117 East 131st St.. N. Y.

The Bullock Electric Mfg. Co.,

ELECTRIC LIGHT

IOSS BROADWAY, CINCINNATI, OHIO. \M

NEW YORK:

AND

POWER PLANTS, ifc
*

AND

SLOW SPEED
MOTORS.

BOSTON:

St. Paul Building.

No. 8 Oliver Street.

PHILADELPHIA:
No. 662 Bourse Building.

CHICAGO:
No. 623 Western Union Bldg.
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Still int
The Supreme Court has refused to declare the Berliner patent invalid on the grounds on

which the suit was brought! The government has lost its case against the American Bell

Telephone Co., the Court holding that no fraud was exercised in obtaining the patent. This,

however, leaves the question of validity open, and one to be fought out in the future.

The Western Telephone Construction Co. has always maintained that if the Supreme Court
refused to declare the Berliner patent invalid, it would leave the patent in a position easily

assailable on other grounds than those considered before the Court.

This company has guaranteed to maintain, at its own expense, all suits brought against
the purchasers of its apparatus alleging infringement by such apparatus, and to pay all dam-
ages resulting from such suits. It has been fearless in its policy. It has always lived up to

this guarantee and proposes to continue doing so. It has the money, talent and facts to back
it and

Its Guarantee To-day Is as Good as Its Bond.

It will continue to manufacture Microphones, and to protect the purchasers of these Micro-
phones. This is not in defiance of the laws of this country; such a course would be foolhardy,
but this company again asserts—as it has done many times before—that it has information in
its possession which WILL DEFEAT THE BERLINER PATENT if this company, or any of its

customers, are sued for infringing it. This is the only company which has had the courage to
fight the Bell Co. to a finish on patent questions. It has come out victorious in every case and
feels sure of its present position.

The Western Telephone Construction Co.'s claims of non-infringement of patents are always
based on sound principles. Its promise of protection is absolutely reliable. Its past record
proves this—its future course will strengthen it.

Western Telephone Construction Co.,
250 SOUTH CLINTON ST., CHICAGO, ILL.,

Largest Manufacturers of Switchboards and Telephone Apparatus,

Exclusively, in the United States.

THE TELEPHONE HAND-BOOK
BY HERBERT LAWS WEBB.

Member of the American Institute of Electrical Engineers, and of the Institution of Electrical Engineers, London. Author of "A Practical Guide to the Testing of
Insulated Wires and Cables." Joint Author of

'

"

Electricity in Daily Life."

fl^#,G> ^agos, 138 Illustrations, Cloth, Hand-Book Size
EXTRACT FROM PREFACE.

"This little book has no pretension to be considered a complete treatise on telephony as it exists in America. The time for such a work is not yet come. But It is felt that there Is a demand
tor a practical book on telephone working and management, and the TELEPHONE HAND BOOK Is an attempt at meeting ttiat demand. With the exception of a few chapters dealing with
certain onus pi transmitters and receivers used in Europe, which are given for the info-mation of those who mav wish to engage in the manufacture of telephones, the book is based entirely on
standard American practice; and most of the material, apparatus and methods described are peculiar to or have originated in this country."

Vice $I.OO.

No pains have been spared to make It the best book of its kind. It is right up to date, intensely practical, and so plain and clear in Its language that anyone can understand and learn from It
rytnmg regarding telephone work and management. It conforms in size and style to our other Kand-Books which have been so favorably received by the entire electrical fraternity.

CHAPTER 1. The Invention of the Telephone.
2. Sound Waves. Articulate Speech.
3. Electric Telephony. The Bell Telephone.
4. The Microphone.
5. Current Induction. Electromagnetic In-

duction.
6. The Induction Coll: Its Use In the Tele-

phone Transmitter.
7. The Complete Telephone Circuit.
8. Magnet Telephones.
9. The Bell Telephone Receiver.

10. Other forms of Magnet Telephones.
It. The Gower, Ader and D'Arsonval Receiv-

ers. Mercadier's Bl-Telephone.
12. The Siemens, Kotyra, Neumayer and

B5ttcher Receivers.

[-Books which have been so favorably received by the entire electrical fraternity.

-CONTENTSr
CHAPTER 13. Carbon Transmitters.

14. The BJake Transmitter.
15. The Long Distance Transmitter.
16. The Solid-back Transmitter.
17. The Berliner Transmitter.
18. The Cuttriss Transmitter.
19. Various European Transmitters.
20. The Efficiency of Carbon Transmitters.
21. Batteries for Telephone Work,
22. Open Circuit Batteries.
23. Closed Circuit Batteries.
24. The Practical Management of Batteries.
25. Magneto Bell.
26. Automatic Switches.

Telephone Line Construction.27.

CHAPTER 28. Metallic Circuit,
29. Underground Wires.
30. Lightning Arresters.
31. Inside Wiring.
32. Installation of Telephone Instruments.
33. Inspection and Maintenance.
34. The Condenser; Its Use in Telephony.
35. Electromagnetic Retardation.
86. Exchange Working.
37. Small Exchanges.
88. Party Lines: The Bridging Bell.

89. Long Distance Telephony.
40. Duplex Telephony.
41. Simultaneous Telegraphy and Telephony

Appendix.

rubiidhefiaadrorsiiieby ELECTRICIAN PUBLISHING CO., Suite 6IO Marquette Building, CHICACO.
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The Berliner

Patent Decision

Simply acquits the Bell company
of fraud and collusion in its issue.

It will never be sustained on its

merits and we are anxious to at

once try conclusions with it in a

suit for infringement either against

us or the users of our telephone.

THE STANDARD

Telephone & Electric Company,

MADISON, NAZIS.



WESTERN ELECTRICIAN May 15, 1897

I 7 1 and 1 73 S. Canal Street,

American Electric

Telephone Co.,

The Largest Manufacturers
OP

Telephones S
Switchboards

IN THE UNITED STATES.

Ail Goods Strictly High Grade.

325 exchanges, aggregating 60,000 telephones, in

use. Three years service. Write for our 1887

catalogue showing new types and prices.

American Elee. Telephone Co.,

CHICAGO.

Swedish
Telephones.

Adjustable Arm 'Phone for Ex-
change and Toll Iiine Work.
Write for prices.

WHITMAN & COUCH,
196 Summer St., Boston.

McFell Electric Co., 1 549-50 Marquette Bldg., Chicago Agents.

THE STROMBERB-CARLSOH

TELEPHONE MANUFACTURING CO.
72 JACKSON BOULEVARD,

CHICAGO, ILL., U. S. A.

This Company owns letters patent granted to Alfred Stromberg

and Androv Carlson, under sundry dates, covering Telephone Ap-

paratus that infringes none and is second to none.

Full Equipment for Central Stations, also for House, Office, Factory, Police and? Fire Alarm
Systems, manufactured in our own shops from crude material. The very Simplest and most
Efficient Street Railway System on the market.

flJFACTOKY. w
Making Rosettes Our Specialty—

Write for full particulars, free Samples, etc.

RCleat-Concealed-Combination-Sq. Base

OSETTES
Investigate—$6 saved is interest on $ioo.

H.T. PA1STE CO.
CHICAGO PHILADELPHIA

READ THE ELECTRICAL PAPER.

THE K. A. K.
Simple in Construction.

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM.
Practical in Operation.

SEND FOR FULL PARTICULARS.

a KROTZ, ALLEN & KELLY. s™„™
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THIS (5 HAS BEEN MAKING

Telephones
R? 20 YEARS, NOT CHEAP BUT
SERVICEABLE AND FULLY GUARANTEED.

,
• CIRCULARS FURNISHED. •

Viaduct Electric (°

BALTIMORE. MP, U. S.fl

^ You've seen them.

Worked fine,

l
- Didn't they?

If you are interested in

GOOD TELEPHONES
Send for our catalogue.

ORNE ELECTRIC CONSTRUCTION CO.,

Owinga Building, Chicago.

NEW CATECHISM OF ELEGTRICITYb
A PRACTICAL TREATISE.

TESTinONlAL. Chas. M. Weir, Chief Engi-
neer U. S. Projtctile Works, Brooklyn, N. Y.:
"It is one of the most practical and concise
works on ihe subject 1 ever saw It is just the
right thiug in the right place, and I most cheer-
fully recommend it to all who desire a practical
knowledge of Electricity."

This is a book of 5.%0 pp., full of up-to-date in-
formation. 300 illustrations. Handsomely bound
in red leather, pocketbook form, size 4 l/2 x6\'s,
with titles and edges in gold. Price, $2,00, post-
paid. 100 page descriptive catalogue of electri-

cal books free on request.

ELECTRICIAN PUBLISHING COMPANY,
510 Marquette Building, Chicago.

8 GolD Q
MedalS

Havre, Brussels, Paris,

Edinburgh, Chicago, Etc.

Foreign and U.S. Patents.

Sensitive as a Blake.

Powerful as a Solid Back.

No Adjustment Required.

Will Not Pack or Get Out of Order.

MIL.DE
MILDE
MILDE
MILDE
MILDE
Standard Telephone and Electric Co.,

Sole Licensees. IHDISON, WIS., I). S. a.

Long Distance Telephones.
We have recently added another to our different styles of instruments and we

can guarantee our 20th Century Telephone, with Adjustable Arm Granu-
lar Carbon Transmitter, to be the finest long distance telephone on the market.
The talking powers of this instrument are unlimited and it is fitted with the most
powerful Magneto Bell that is manufactured. A trial of this instrument wiD con-
vince you that we do not exaggerate, and any responsible party can have a pair on

THE D. A. KUSEL TELEPHONE MFG. CO.,
I 105 Pine Street, St. Louis, Mo.

DYNAMO=

ELECTRIC

MACHINE

DESIGN

TAUGHT

BY MAIL.

The Mechanical- Electrical Scholarship Is a thoroucli course of instructijj
tor p rsons wlio wish to obtain Such technical .-duration as will duality them
to design electrical machinery and to become Electrical Engm ers.

Studies are carried on at home. Specially prepared Instruction and Ques-
tion 1 apers nike til • pla e of t xt-books. Instructors direct the student and

'"hi V"
1 studies. Mechanical Drawing is successfully taught by a new

For those who wish to study tbe operation and installation of electric
liglil. power and railway plaats, the Electrical Power and Lighting Scholar-
ship u ..esigned. i

fa

We alio hare courses in Steam Engineering: Civil Engineering in all Us
brandies; Book-keeping and Business Forms and the English Branches.

Mention the subject in which you are interested and send for our FreeCir-
cular which contains mil particulars. Address

THE INTERNATIONAL CORRESPONDENCE SCHOOLS.

Box 1002, SCRANTON, PA.

We have Just isnued a NEW cata-
logue of electrical books containing 100

fiages, listing every work on eleetric-
ty. A copy will be cheerfully mailed
on receipt of a two-cent stamp.
ELECTRICIAN PUBLISHING CO.,

510 Marquette Bldg , Chicago.

DIRECTORY OF PRINCIPAL ELEC-

TRICAL AND MECHANICAL

ENGINEERS.

1

Charles A. Pratt,

Consulting Electrical Engineer.

Power transmission and subdivision for.

|
factories. Electric coal mining plants.
Resigns for special machinery.
Plans, specifications, tests, supervision.

111» Monadnock Bldg., Chicago.

' Electrical and
Mechanical Engineer.

Force Bain
Consulting,
Designing,
Supervising, Plans, Specifications and
Constructing, General Engineering.
Testing. Expert In Patent Causes.
Suite 1657, 1658 and 1659
Honadnock Bldg.. CHICAGO.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,
Consultations, Reports, Estimates, Plans,
Specifications, Superintendence, Tests, Pur-
chasing. Designs of Central Stations a Spe-
cialty. Turner Building, St. Louif*.

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

366 Oriel Bldg., ST. LOUIS, MO.

A. M. Patitz, m.a. s.m.e.,

Consulting Mechanical and
Electrical Engineer.

Consultations, Examinations, Keports, Plans,
Specifications, Estimates, Superintendence
and Purchasing. Heating and Ventilating
Plants, Power, Electric Light and Holler
Plants. Room 1101 Pabst Bldg., Milwaukee. Wis.

FUSE WIREj Co"cct
.Carrying

Capacity.AND LINKS,
FOR ALL SYSTEMS. )

M^TX»m .

CHICAGO FUSE WIRE & MFG. CO.

153 Lake St., Chicago.

DON'T READ
The WESTERN ELECTRICIAN unless you want

to be made fully aware of what is going on in the

electrical field
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PROGRESS THE ORDER OF THE AGE.
The New American Leads.

Recent improvements made in the New American Turbine have increased the power as per their

diameter, and produced greater efficiency from whole to half water than any other turbine, as
evidenctd by the following, copied from certified tests mide at Holyoke, Mass., on the dates named,
and signed by A. F. Sickman, engineer in charge of experiments, and E- S. Waters, hydraulic
engineer.

The originals of these certificates and tests of other sized wheels can be Been at our office.

Test of a 45-inch Wheel—July 9. 1894.

A Rev.per Cu. Ft.
Uead

- Min. perSec.

16.06
16.42
16.78
17.03

16.88

119.17
122.00

117.33
111.83
118.67

141.58
127.18

112.60
98.12
82.07

Per
Cent.

205 27

195.19
175.74
149.99
118.40

79.76

32.58
82.18
79.31
75.52

Test of a 42-inch Wheel-July 14. 1894.

Head Bev.per Cu. Ft.
Min. perSec.

16.33
16.56
16.59
17.13

17.48

128.00
134.80
1:9.33
125.25

121.00

134.18
120.85
104.85

92.76
70.80

H. P.
Per
Cent,

199.56

188.14
162.89

142.40
98.85

82 77

79.21
70.60

For information and catalogue write

THE DAYTON GLOBE IRON WORKS CO,
NO. 80 LUDLOW STREET,

DATTBX, OHIO.

THE PELTON WATER WHEEL
Is known theworld over as affording the most simple, reliable

and economical power for all purposes.

7,000 WHEELS NOW RUNNING ^jzffig^&r*"**-^*.'"
lLECTK'L r UW til I KANolVlluOlUll. tins purpose antl are operating the major-
ity of- stations of this character in all parts of the world. Highest efficiency and best regulation
guaranteed. Catalogues furnished on application. Address

PELTON WATER WHEEL CO.,
143 Liberty Street, or 121-123 Main Street.

NEW YORK. N. Y.. U.S.A. SAN FRANCISCO. CAL.. U. S. A.

the Mccormick
TURBINE.

On Vertical or Horizontal Shaft,
Especially Adapted for Electrical Work.

Gives more power per diameter with a higher
percentage of useful effect than any other water-
wheel heretofore msde. Al' s'zes, right and left band,
are built from patterns perfected under systematic tests in the
Holyoke 1 esting r lume.

"Parties haying power plants which are unsatisfactory, anc"

those contemplating the improvement of powers, will find it to

their interest to confer with us, as we ore willing ti»

guarantee results where others have failed, no
matter what make of turbine has been in use.
STATE REqiriBBMENTS \M> SF,\I> FOR
CATALOGUE.

S.MORGAN SMITH CO., York, Pa.
Estimates furnished for complete power plants and

results guaranteed.

NEW EDITION,
CROSBY & BELL'S ELECTRIC RAILWAY,

.PI *T OCT. PRICE 82.50. <*KM> FOR IT.
ELECTRICIAN PUBLISHING CO., 510 Marquette Building, CHICAGO.

JheBERRYMAN
Feed Water Heater and Purifier.

Provided with U-shaped Tubes, it Never Leaks.

TILE HIGHEST GRADE OM.V.
Our catalogue contains the representative namesof a large nmnlier of con-

tented buyers of BERUYXA) HEATERS built by us in the last twenty
j ears. A copy awaits your order at any time.

I. B. DAVIS & SON, Makers, Hartford, Conn.,
Or addresses given below:

Jas. Berrvman, 125 North 4th St., Philadelphia.
W. H. Gibson. 520 Medlnah Temple, Chicago.

Jos. Whitaker. 7 and 9 Pearl street, Boston.
A. A. Cardwell, 39 Corllandt Street, Room 127, New York.

WATER WHEELS
For Heads of 3 Feet to 2000 Feet.

Especially adapted to all kinds of

ELECTRIC POWER AND LIGHTING PLANTS,
Recent tests at Holyoke, given below, enable us to guarantee:

The Largest Power eeur obtainedfrom a wheel of the some diameter. Tlie highest

speed ever obtained for the same power. The highest mean efficiency when
running from half to full gate. We guarantee also: .1 runner of the greatest

possible strength. A gate unegugled in quickness and ease of opening and closing!

Test of a 45 in. SAMSON. Jan. 25, 97.

15.001 144.00 172. 6QJ240.97 82,03
15.04' 138.12 155 031223.61 84 55
15. 11 127.67 133 24 101.06 83."

15.88 131. 50' 112 65 162 8o!8o 25
16.47 126.87. 90-04 127.737595

Test of a 35 inch SAMSON. Feb.1,'97,

.

"gaQ
- Pr.Min.

15.29 194 25
16.56 187.75

1733 178.50

17-54 176.40
17.68 168.50

'r.SecJ Power. Cen t.

I02.02 I43.44l8l.08

92.15 146.73 84.78

83-95 138.40 83.S8
68.82 109. 64 80.09

57,69 88.14 76.19

JAMES LEFFEL & CO., Springfield, Ohio, U.S.A.

The Phosphor Bronze Smelting Co. Limited,

2200 Washington ave.,philadelpkia.

"ELEPHANT BRAND PHOSPHOR-BRONZE"
iNG0TS,CASTINGS,WIRE,R0DS,SHEETS,ETC.— DELTA METAL
CASTINGS, STAMPINGS and FORGINGS
ORIGINAL and Sole Makers in the U.S..

IT'S ALL RIGHT.

Webb's Telephone Hand-Book. A book for the
expert as well as the novice. Price $1.00.

ELECTRICIAN PUBLISHING CO.,
OIO fVI a i-c|uette Juilding, G t-e i c= ^» fz o.

J± GOOD BOOK!

!

ELECTRIC TRANSMISSION HAND-BOOK.
Lieut. F. B. Badt's latest addition to our famous hand-book series, of which

45,000 copies have been sold. The new book deals in the author's well-known
practical style with all the problems of Electric Power Transmission.

NOW READY. PRICE $1.00.

Electrician Publishing Company, Suite 510 Marquette Building, Chicago.
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HART
FLUSH SWITCHES

IN GANGS OF ANY NUMBER.

THE SWITCHES ARE INSERTED AND

CONNECTED UP FROM THE FRONT,

FLUSH SWITCH FOR GANGS.

The Cut shows a No. 2 Box

for iron armored conduit, with

a gang of two switches.

The boxes are furnished with

any number of outlets desired.

Switches are "Indicating."

The HART * HECEMAN MFG. COMPANY,
HARTFORD, CONNECTICUT.

ELECTRICITY AND MAGNETISM.
325 PAGES. PRICE $2.00. 347 ILLUSTRATIONS. A series ofThirty-four Praetical Lessons covering the Science of Electricity from Its Fundamental

Principles to Its Every-day Applications. By Prof I>. C. Jackson. University of Wisconsin : Prof.H. S. Carhart, University of Michigan : Prof. B. F. Thomas,
-University of Ohio : Prof. Wm. A. Anthony, ofNew York : Prof. Brown Ayres.Tulane University: Prof. A. C. Perrine. Leland Stanford University, Cal.: Prof,
tleo. D. Shephardson, University of Minnesota, and others. A Comprehensive Treatise in Simple Language, Free from Algebraic Equations and Easily Understood.

O^^ VI^T'ir IVI^r"^S- ampere; Microampere; Three Classes of Magnetic Ampere- Constant Pressure; Loss of Voltage; Circular Mils; Prac-^^ i ' ^^ I^j *-—? meters: Weston Amneremetpr! Rlpotrn Dvnamnmptprs: tical Examples; Weight of Copper Required for Trans-
mission of Power at Different Pressures; Three-Wire
System; Motor Starting Resistances.—CHAPTER XXIII:
Construction of Electric Light and Power Circuits, and
Their Testing; Overhead Electric Light Wires; Weather-
proof Wire; Arc Circuit Wires; "Drawing In" and
"Built In" Underground System; Underground Electric
Light Cables; Edisou Tubing; Feeders; Mains; Inside
Wiring; Cleat Work; Moulding Work; Concealed Work;
Dangers from Fires; Distribution System;.—CHAPTER
XXIV: Testing Electric Light Circuits and the Dis-
tribution and Measurement of Light; Faults; Soldered
Joints; Magneto Bell; Use of Voltmeter to Locate Grounds
on Arc Circuits; Ground Detector; General Testing;
Photometer; Standard Candles; Illuminating' Effect of
Lamps; Effect of Opal Globes.—CHAPTER XXV: Elec-
tro-Magnetic Induction; Effect of Cutting Lines of Force
by an Electric Conductor; Induced Currents; Induction
Coils; Cores of Induction Coils; Transformers; Direc-
tion of Induced Current; Self Induction; Attraction and
Repulsion of Parallel Wires Carrying Currents.—CHAP-
TER XXVI: Alternating Currents; Alternator; Electro-
lytic Effect of Pulsating Current; Heating Effect of Al-
ternating Current; Effective Value; Alternating Current;
Measurements ; Frequency ; Period ; Apparent Resistance.
—CHAPTER XXVII: Alternating Currents and Alter-
nating Current Machinery (Concluded); Power Used in Al-
ternating Circuits; Alternating Currents for Lighting; Mak-
ing Transformers; Testing Transformers; Building Alterna-
tors; Number of Alternations; The Exciter; Running Al-
ternators in Parallel; Synchronous Motors; Two-Phase
and Three-Phase; Systems; 'Induction Motors; Squirrel-
Cage Armature ; Mesh Connection ; Star- Connection :.—
CHAPTER XXVIII: Miscellaneous Applications of
Electric Motors; Uses of Electric Motors; Motors in Ma-
chine Shops; Waste of Power in Factories; Advantages
of Removing Shafts and Belts; Estimating [Electrical
Power Required; Electric Elevators; Electric Launches.—
CHAPTER XXIX: Electric Railways; Richmond Elec-
tric Railroad; Trolley Wire; Trolley; Track; Use of Two
Motors; Rail Bonds; Heavy Electric Locomotives.—CHAP-
TER XXX: Methods of Handling and Controlling Rail-
way Motors and Generators; Output Records; Record-
ing Voltmetars; Load of Electric Railway Plant; Appli-
cation of Storage Batteries to Smooth Road Curve; >feth-
ods of Controlling Street Car Motors; Station Instru-
ments; Equalizer.—CHAPTER XXXI: Model Electric
Plant; First Central Station; Changes in General Me-
chanical Construction of Dynamos; Instruments; Multi-
ple Arcing Galvanometers; Use of Double and Single
Pole Switches; Operating Dynamos in Parallel; Feeder
Connections in Continuous and Alternating Stations;
Throwing Dynamo into Circuit; Cutting Dynamo Out.—
CHAPTER XXXII: Underwriter's Rules, Etc.; Neces-
sity of Rules; Special Points in Wiring; Insulation of
Sockets, Fuses, Fixtures: Annunciator Wire; Office Wire;
Leal;y Wires.—CHAPTER XXXIII: Electric Welding,
Forging, Etc.; Electricity Applied to the Kitchen; Elec-
trical Methods Applied to Metal Working; Thomson
Apparatus for Heating Metals; Welding by Thomson
Method; Bernardos Process of Working Metals; Bringing
Piece of Metal to High Temperature by Dipping In Pail
of Water; Electric Current for Warming and Cooking;
Electric Heating and Stoves Compared.—CHAPTER
XXXIV: Electro-Therapeutics; Galvanic Current; Fara-
dic Current; Static Electricity; Electric Osmosis; Electro-
Cautery; Medical Electric Lights.

PRICE $2.00. Sent postage prepaid to any address in the world on receipt of price. The Ideal Work (or Electricians. Central Station Men, Engineers, Dynamo Tenders. Linemen. Students, Etc.

ELECTRICIAN PUBLISHING CO., 510 MARQUETTE E3LDC, CHICAGO.

CHAPTER I: The Nature and Properties of Electricity;
Origin of Electricity; Two Kinds; Laws of Attraction and
Repulsion ; Positive " and Negative Charge ; Terms, Con-
ductors, Insulators, Electric Conductivity; Conveying Elec-
tricity; The Electroscope; Force Exerted Between Charged
Bodies; Unit of Measurement of quantity of Electricity;
Electrometer.—CHAPTER II: Machines for Generating
Electricity by-Friction and by Electric Induction; Making
Machine to Continuously Generate Electricity by Friction;
The Electrophorus; Induction Generator; Units of Elec-
tric Current and Pressure; Electricity Conveyed by Unit
Current Each Second; Negatively and Positively Charged
Conductors: Relation of Lightning and Sparks of Electrical
Machine.—CHAPTER III: Electric Batteries or Appliances
for Generating Electricity by Chemical Action; Action of
Batteries; Electric Pressure; Voltaic Electricity; Directionof
Current Flow; Production of Continuous Current; Battery
Cells in Series; Production of Pressure by Cells; Polariza-
tion and Its Avoidance; Leclanche Cell; Open Circuit Cells.
—CHAPTER IV: Electric Batteries or Appliances for Gen-
erating Electricity by Chemical Action (Concluded); Closed
Circuit Cells; Local Action; Law of Electro-chemical Ac-
tion; Electro-chemical Equivalent; Primary Batteries Com-
pared with Dynamos for Furnishing Current; Uses of
Batteries; Difference Between a Primary and Storage Bat-
tery; How Storage Batteries are Made; Parallel Connection
of Plates in Storage Batteries.—CHAPTER V: The Nature
and Properties of Magnetism. Magnetic Fields; Permanent
Magnetism; Magnetic Attraction and Repulsion; Poles of
Magnet; Magnitude of Force Between Two Magnets; Aging
Magnets; Earth's Action on Magnetic Needle; Magnetic
Field; Action of Lines of Force.—CHAPTER VI: The Mag-
netic Effects of Electric Currents and Magnetic Circuits;
Effect of Electric Current on Magnetic Needle; Relation
Between Direction of Lines of Force and Direction of
Current Flow; Determination of Current Direction by
Compass; Ampere Turus; Solenoids; Ampere's Theory;
Solenoids wUh Steel or Iron Cores; Residual Magnetism;
Electro-Magnets ; Magnetic Permeability ; Magnetic Re-
luctance; Magneto Motive Force or Magnetic Pressure.—
CHAPTER VII: Ohm's Law of the Flow of Electricity;
Pressure; Resistance; Current; Volt; Ohm; Ampere; Mer-
cury Resistance; Conductivity of Copper Compared with
Other Metals; Resistance of Circuits Made Up of the Same
Parts in Parallel; Joint Resistances; Fall of Voltage Over
Resistance; Effect of Temperature on Resistance; Copper
Temperature Coefficient.—CHAPTER VIII: Heating Ef-
fects of Electric Currents; Miscellaneous Effects of Elec-
tric Currents; Foot-pound; Joule; Horse-power; Watt; Kilo-
watt; Watts per Horse-power; Heating Effects on Bear-
ings of Machinerv; Effect of Electricity on Nerves of Ani-
mals; Muscular Effect of Strong Currents.—CHAPTER IX:
Galvanometers and Voltameters; Differences in Construction
for Large and Small Currents; Presence and Direction of
Currents Shown by Galvanometer; Strength of Current In-
dicated; Tangent Galvanometer; Reflecting Galvanometer;
Needle Suspension; d'Arsonval Galvanometer; Terms
"Dead-Beat," "Calibrate;" Voltameter; Electrolyte, Elec-
trolysis; Electrode; Forms of Voltameters.—CHAPTER X:
Measurement of Electrical Resistance; Resistance Meas-
ured by Substitution; Resistance Boxes; Use of German
Silver; Coils; Wheatstone Bridge; Measuring Resistances
with Bridge; Measuring Very High Resistances; Practical
Examples.—CHAPTER XI: Every-day Measurements of
Electric Currents and Pressure; Three Effects by Which
Currents are Directly Measured; Amperemeters; Milli-

ampere; Microampere; Three Classes of Magnetic Ampere-
meters ; Weston Amperemeter ; Electro Dynamometers

;

Hot Wire Instruments; Scales of Amperemeters; Alter-
nating Current Measuring ' Instruments; Measuring Very
Large Currents; Measuring Electric Pressures; Voltmeters;
Cardew Voltmeter; Electrometers; Electrostatic Volt-
meters; Standard Cells; Measuring Currents by Voltmeter
and a Standard Resistance.—CHAPTER XII: Every-
day Measurements of Electric Power, Condensers and
The Measurement of their Capacity; Wattmeters; Electro-
dynamometer Used as Wattmeter; Recording Wattmeters;
Coulomb Meters ; Watt Hour ; Ampere Hour ; Capacity

;

Farad; Microfarad; Condenser; Capacity of Condenser;
Charging Condenser; Specific Inductive Capacity; Selec-
tion of Insulation for Telephone Cables; Capacity of
Underground Wires; Comparing Capacities by Ballistic
Galvanometer; Practical Capacity Measurements; Leyden
Jar.—CHAPTER XIII: Electrolytic Deposition of Metals;
Electroplating; Metals Commonly used in Plating; Salt
of a Metal; Nitrate of Silver; Cyanide of Silver and of Po-
tassium; Solution for Silver plating; Vats; Quality of Elec-
trolytic Deposit; Effect of, Too Great or Small Currents;
Cleaning Articles to be Plated; Gilding Inside of Silver
Articles; Base Metals on Which Nickel is Usually Plated;
Solution for Nickel Plating; Electrotyping; Electrotype
Molds; Electrotype Finishing; FJlelctrolytic 'Refining of
Copper; Solution Used.—CHAPTER XIV: The Electric
Telegraph ; Elements of Electric Telegraph ; Telegraph
Circuits; Telegraphic Signals; Sending and Receiving;
Telegraph Lines; Sounder; Relays: Local Circuits: Multi-
ple Telegraphy; Duplex Telegraphy; Diplex Telegraphy;
Quadruplex Telegrapby.-CHAPTER XV: Multiple Tele-
graphy; Differential Relay; Polarized Relay; Pole Changer;
Principles of Operation of Diplex, Quadruplex, Bridge
Duplex; Artificial Line; Autographic Telegraphy.-CHAP-
TER XVI: The Telephone; Bell Telephone; Microphone;
Blake Transmitter; Exchanges; Switchboard; Long-Distance
Transmitter.—CHAPTER XVII: The Construction of
Telegraph and Telephone Lines and Instruments; Poles;
Cross-Anns; Pins; Joints; Insulators; Insulation; Ground
Plates; Underground Cables; Conduits; Fuses; Multiple
Switchboards.—CHAPTER XVIII: Testing Lines for In-
sulation and Conductivity and the Location of Leaks and
Breaks ; Line Troubles ; Grounds; Crosses ; Locating
Trouble; Earth Currents; Line Conductivity and Insula-
tion; Testing.—CHAPTER XIX: Principles of Continu-
ous Current Dynamos and Motors: Electric Conductor
in Magnetic Field; Field Strength; Induced Electric Pres-
sure; Direction of Current Moving Conductors; Alternat-
ing Current; Dynamos; Magnetos; Commutator.—CHAP-
TER XS: Principles of Continuous Current Dynamos
and Motors; their ConstriKtion, Care and Attendance;
Gramme Armature; Siemens Armature; Armature Cur-
rent; Laminating Cores; Foucault or Eddy Currents; Hys-
teresis; Fundamental Principles of Dynamos and Motors;
Points of Good Dynamo; Counter Electric Pressure; Types
of Field Windings; Series, Shunt and Compound Wound
Machines; Multipolar Machines; Regulation, Care and
Maintenance.—CHAPTER XXI: Arc Lighting and Arc
Light Machinery; The Arc; Arc Lamps; Principles of
Operation; Connections; Arc Dynamos; Current and Pres-
sure Required; Making of Arc Carbons; Regulators; Arc
Light Switchboards.—CHAPTER XXII: Incandescent
Lighting and Power Transmission, Two, Three and Five
Wire Systems of Distribution for Electric Lights and
Motors; Incandescent Lamp; Filaments; Vaccuum; Ma-
terial for and Making of Filaments; Advantages of In-
candescent Lamps; ^Incandescent and Motor Circuits;
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"VAN" Gas Engines.
E
L^ic

T
HTpNc a Specialty.

They get an impulse with every revolution and have only four
moving parts. Steadiest, simplest, smallest, lightest. Just right for

isolated plants. Address

VAN HORNE, BURGER & CO., DAYTON, OHIO.
Chas. W. Badgley, Chicago Agent, 934 Monadnock Building.

_. _ B pjn The Best and

Gasoline Engines. ci»ape.tF.w.
13 er fop driving;

Dynamos. Steady Light Guaranteed. Bend
for Catalogue, Etc.

THE VAN DUZEN GASOLINE ENGINE CO., CINCINNATI, OHIO.

DERIVATION OF

Practical Electrical Units.

LIEUT. F. B. BADT and PROF. H. S. CARHART.

PRICE, POSTAGE PREPAID, 75c.

This is a very handsome book of 60

pages, printed on fine heavy paper, with

neat cloth binding. It contains Por-

traits and Biographies of Ohm, Watt,

Faraday, Joule, Gauss, Weber, Sir Wil-

liam Siemens, Dr. Werner von Siemens,

yolta, Ampere, Daniell, von Jac.obi,

together with a carefully prepared table

of the Practical Electrical Units, with

their relative values.

In no other Single Volume can this

Rare Collection of Portraits be Found.

Electrician Publishing Company,

510 Marquette Building, - CHICAGO.

AMERICAN-BALL

ENGINES.

Multipolar Dynamos and Motors.

AMERICAN ENGINE CO.,

Bound Brook, N. J.

Did You Ever
See a copy of our

latest catalogue
of Electrical

Books? 100 pages,
mailed free.

ELECTRICIAN PUBLISHING CJL

Suite 510 Marquette Bldq . CHICAGO
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Gas,

GasolineTHE OTTO

ENGINES
and....

Natural Gas

Electric Lighting.
SIZES 1 TO 250 H. P.

Electric Light Plants in Operation

from 2 to 250 H. P.

OVER 45.000 SOLD
Tie Otto &as Engine Works, Inc.

PHILADELPHIA.

TMI

BROOKLYN, N. Y.
Manufacturers of the

Morrin "Climax" anil "CompopiT Safety Water

Tie Boilers.

BUILT IN UNITS OF 50 TO 1,000 H. P.

. :.~S&. PAIITIflNi Beware of infringers, they will

UMU I Hill a be rigidly prosecuted.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and
All Classes of Iron Work.

Specifications, Drawings and Prices furnished
on application.

Send for Catalogue of Climax and Compound Boilers.

NEW EDITION.

X -RAYS
FOR EVERYBODY.

Idward Trevor*.

Just off the Press. 93 Pages. 47 Illustrations.

Fully describes in plain terms how to perform experiments with the X-Ray Outfit.

Tells what electrical apparatus is needed and how to manipulate it. Illustrations show
clearly how to connect up the Crookes Tube, the Ruhmkorff Coil, and how to run
them, either by batteries or electric light currents. How to make an X-Ray Outfit

very cheaply, including a Fluoroscope.
Write us at once, enclosing 25 Cents in stamps, postal note, express money or-

der, and get one of these valuable books.

ELECTRICIAN PUBLISHING CO.,
510 Marquette Bldg.,CHICAGO.

N
TRIPLE BRAID, STRANDED and SOLID

WEATHER-PROOF WIRE!
\a/e: aire: overstocked.

METROPOLITAN ELECTRIC COMPANY, CHICAGO,
DEALERS IN ELECTRICAL MERCHANDISE OF ALL KINDS.
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Special Offer!
WESTERN . .

.

ELECTRICIAN

3 MONTHS 50 CENTS
THIRTEEN NUMBERS CONTAINING B. J. ARNOLD'S ELEVEN LECTURES ON THE

"DESIGN AND CONSTRUCTION OF ELECTRIC POWER PLANTS," DE-
LIVERED LAST MONTH AT THE UNIVERSITY OF NEBRASKA.

FIFTH LECTURE IN THIS ISSUE.

TITLES OF THE LECTURES:

B. J. ARNOLD.

1. Possible Sonrces of Energy.
2. Cost ofthe Production ofPower.
3. Boilers and Accessories.
4. Water Supply, Pnmps, Condensers, Heaters,

Economizers, Etc.
5. Engines.
6. Piping.

7.

8.
9.

IO.
II.

Connections 'between Engines and Gen-
erators.
Generators and Switchboard.
Storage Battery Auxiliaries.
Preliminary Determinations.
Buildings and General Arrangements.1l

"In securing the exclusive right to the serial publi-

cation of the lectures delivered last month at the Uni-

versity of Nebraska, by Bion J. Arnold, the West-

ern Electrician feels that it is providing for iti

readers during the next three months a feature of

assured excellence. As a student, Mr. Arnold is

close, careful, persistent, yet enthusiastic withal; as

an engineer he is practical, cautious, yet quick to

adapt himself to existing conditions, and eager to

secure the best result without dogmatic adhesion

to any pet theory. He seems to balance well the-

ory and practice and has been successful in ac-

complishment. Devoting especial attention to power

station work, he is well qualified to speak on the

"Design and Construction of Electric Power Plants,"

which is the subject of his series of lectures. The
first lecture, which appears in this issue, somewhat

abridged, shows with what thoroughness Mr. Ar-

nold approaches his subject."

—

Editorial Announce-

ment.

2 Send 50 cents and Receive the WESTERN ELECTRICIAN for 13 Weeks, and learn all about Electric Power Plants.

60<HKKKHKK>O<H><KK>O<K><KKKK>OO<K>O<K><>0^^

' COMBINED LIGHTING AND RAILWAY PLANT. LITTLE ROCK,
ARK. BUILT IN iSgi.

A BIT OF HIS WORK.
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NEW DRY CELL!
1 Valuable fea-
tures—E x c e p -

tionally long life

—Stands "shelf-
wear" indefi-
nitely.

genorIcoiburn,
92 Washington St.,

BUFFALO, N. Y.

MANSFIELD,OHIO.

ENUINEiRAWHIDt

"JfteE. LEATHER.

iJLTZ'S PATENT

PULLEY COVER.

merMmsm
AND

BELT CEMENT=

"•.* i . « m „ . '.'"^Seiid forfTrculars
St. Louis, Mo., U. S. A. *^^s=-J v_

BEA.VOHEB: 161 Summer St.. Boston; 113 Liberty St.. New Tori; 129t)orth 3d St., Philadelphia

^HJLTZ PA1SN;
WDVBTtBSDBIER Q(j|BltTJNGrig

^Dynamo
jgELTINfe

The Electrician Publishing Co., Suite 510 Marquette

Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue. CHBEUY&C
lO-UN-C/WAlS

U<l«60luUJfl
r //l/f TOOuS AMP JVtNFffS Harb wjiff*:

VULCANIZED FIBRE CO.

ESTABLISHED IS73.
SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wiLMfN
c
GT<?N,

:

DEL. The Standard Electrical Insulating Material of the World. ^deystTnI^york.

The **
OFFICE

erris Whet
1131 the Rookery.

Co.

REWIRED WfTH RAVEN WHITE CORE WIRE

Chicago, April 30, 1896.

NEW YORK INSULATED WIRE CO.,

320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to

use your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test

will no doubt be a most severe one.
Yours very truly

THE FERRIS WHEEL CO.
By L. V, Rice. Mer.

Used exclusively for ail Incandescent Light-
ing at World's Columbian Exposition.

Used in some of the largest buildings in the United
States.

GRIMSHAW WHITE CORE

RAVEN WHITE CORE

COMPETITION LINE WIRE

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS.

Used by some of the largest Central Stations

and Fire and Police Departments in the U.S.

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortland St., New York.
I

CHICAGO:
1 320 Dearborn St.

BOSTON:
134 Congress St.

SAN FRANCISCO.
115 New Mootjomerj SI.

Black Diamond File Works.
Est. 1863

Twelve

Medals

Awarded at

International

Expositions.

Inc. 1895.

Special Prize

Gold Medal

at Atlanta,

1895.

Our goods are on sale in every leading Hardware Store

in the United States and Canada.

Q. & H. BARNETT COMPANY,
PHILADELPHIA, PA.

m^+^+^m^&+^m^%^*>%^vi>wwn"&**'+^+^*+**'W*

N. B. B'JBB, Manager. J. M. CHESNUT, Supt.

WILLIAMSPORT WOODEN PIPE CO.,
MANUFACTURERS OF

WOODEN CONDUIT
UNDER (HESMT PATENT.

Write for Information and Save Money.

WILLIAMSPORT, PA.

AN EXTENSIVE AND IMPROVED CREOSOTING WORKS ATTACHED TO THE PLANT.

For underground electrical purposes the conduit produced under

this process is the most practical, the most durable and the most

economical of any conduit on the market.

This conduit is now being used in the leading cities, and the best

of references furnished on application.

|
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.

,
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THE
OFFICES:

Schenectady. N. Y.
Cleveland. Ohio.
Boston, Mass., ISO Summer St.

New York, X. Y., 44 Broad Street.

Philadelphia. Fa., 509 Arch Street,
Cincinnati, Ohio, 42 > West Kourth Street.

Chicago, 111.. Monaduock Building.
St. Louis, Mo., Wainwright Building.
Atlanta. Oa., Equitable Buihiiog.
Denver. Colo,. Kittredge Building.
S;in Francisco, Cal., 15 First Street.

Toronto, Ont, Canadian General Flee. Co. Ltd.
Vittsburg. Fa., Carnegie Building.

BRUSH
ELECTRIC CO.

Bnisl\.Arc Dynamo lL'5-2,ooo c. p, Lamp;
Capacity.



$3 per Annum. Copyright, 1S97, by
i Publishing CompanCompany, Chicago. EVERY SATURDAY.

I O cents per Copy.
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SIMPLEX insulated
wiri&s and cables.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND and SUBMARINE.

^h.™.
S

hixson,
nt

' Simplex Blectricd Company, •

at? Monadnock Block, CHICAGO. 75-81 Cornhill, BOSTON, MASS.

LCD F\ MOORE,
MANUFACTURER Oh

INSULATED ELECTRIC WIRE.
FLEXIBLI

*O0 AMD -iOi XORTH THIRD STREET,
IO CABLES.

PHILADELPHIA, PA.

*?«'*
1889—Paris Exposition,
Medal for Rubber Insulation.

1893—World's Fair,
Medal for Rubber Insulation.

TRADEMARK.

THE STANDARD FOR
RUBBER KTSIJEATIOIir.

Sole Manufacturers of

Okonite Wires, Okonite Tape, Manson Tape, Candee
w
l™V Wires.

253 BROADWAY, NEW YORK.
Wlllard L. Candee. / „,„„„
H. Durant Chee.er. 1

Managers. Geo. T. Manson, Gen'l Sunt.
W. H Hodruns. Secy.

National Conduit & Cable Co.
ORICINAL MANUFACTURERS AND PATENTEES OF

Paper Insulated Cables and Cement Lined Pipes
For all Classes of Electric Service, Electric Railway. Light and Power,

Telephone and Telegraph.
At least three-i|uarters of the underground cables ordered in the United States during is%

~ are paper insulated. Our strongest endorsement is found iu the fact that our competitors
ate endeavoring to put cheap imitations on the market. BEWAKE OF INFRINGERS.

If you want the best, or to learn wliat is the best, communicate with us.

MAIN OFFICE, TIMES BUILDING, NEW YORK.
BRANCHES: Chicago, Rookery; Philadelphia. Beta Bldg.: Boston, Ames Bldg.

96 LEADS.
WHY?

BECAUSE:
1st—Has perfect contact

without marring softest

wire.

2nd—Line wire is held by
clamp instead of screw
points.

3rd—It is easy to take

apart; no screw driver,

only a quarter turn.

4th—Can use long fuse.

5th—A'll that use them say

so.

Write for Prices on Fuse Blocks, Etc.

GILMORE ELEC. & MFG. CO., North Easton, Mass.

WESTIIH EleDfoioal Wnirmenl Co.,
*^

»SJ 1 14-120 William St., NEWARK, N. J., U. S. A.

Illuminated Dial

Station Instruments.

These instruments are
based opon the same een-
eral principle and are just

as accurate as oar regular
Standard Portable Direct

Current Voltmeters and
Ammeters, 'but are mnch
larger, and the working
parte are inclosed in a

neatly designed, dust-proof
cast-iron case which effect-

ively shields the instru-

ments from distqjbins' in-

fluences of external mag-
netic) fields. Weston Standard Illuminated

Weston Standard

Portable Direct Beading
Voltmeters and Millivolt-
meter*. Amm«t»>r8andMil-
ammpters, Wattmeters
and Voltmeters, for Alter-
nating- ana Direc* Current
Circuits.

Our portable instruments
are recognized sb standards
throughout the civilized
world.

Oar Semt-Portable La-
boratory Standard Volt-
meters and Ammeters are
still better.

They are the most relia-
ble, absolute standards for
Laboratory use.

HIGH
PARIS 1867. CHICAGO 1893. PHILADELPHIA 1876.

WIRES and CABLES.J AERIAL, UNDERGROUND,
* 5riT- a§ ^ submarine.

^^fa#^W) I^BRITE TAPE.
7>(S^Xy«' "• BRIXEY, Mfr.

^D'' » p/ 203 Broadway, New York.
V_JA_^/ Western Office. Marquette Bldg.. Chicago, III.

CALIFORNIA ELEC. WORKS, M. DUPEROW. NEW ORLEANS ELEC. CO.,
SAN FRANCISCO, CAL. WASHINGTON. D. C. NEW ORLEANS. LA.

THEATER lron Clad Rheostat c°->

WESTFIELD. N. J„ U. S. A.

niUMFDC RHEOSTATS
IflnHntnOl FOR ALL PURPOSES.

CARPENTER
ENAMEL RHEOSTATS.

Automatic Motor Starters.
All sizes. List price of 1 H. P. size, $13.00.

Beliable. Fully guaranteed. Highly finished. Cheap.

Ward Leonard Electric Co., Hoboken, N. J.

Queen & Co.,
101 2 Chestnut St., PHILADELPHIA.

Acme Testing Sets, Queen-WIrt
Switchboard Instruments, X-Ray

Focus Tubes, Induction Coils.

A. L. BOCART,
22 Union Square. NEW YORK CITY,

Manufacturer and Sole
Proprietor of the

BARTHOLDI
AUTOMATIC.

The smallest in use. The neatest
iu appearance. Scientific iu prin-
ciple. Simplest in construction.
Surest In operation.

Improved Gas Lighting
Apparatus and Supplier
of every description.

Trade supplied at lowest rates. Send
for latest cataloerue,, enclosing card.

PLATINUM
For all Purposes.

Scrap aad NatiT© Platinum Purohaied.
BAKEK & CO., 408-414 New Jersey

Railroad Ave., Newark, N. J.

?P^ OFFICE AND FACTORY, SANDUSKY, 0.

AGENTS

Mayer & Englund, to S, toth St., Phlla., Pa.
Smith & Wallace, Hamilton St. , Boston, Mass.
Arthur S. Partridge, Bank of Commerce

Bldg., St. Louis, Mo.
Joshua Hendy Machine Works, 42 Fremont

St., San Francisco.
Central Electric Co., 173 Adams St., Chicago.
Harry M. Shaw, 120 Liberty St., New York.

NATIONAL INDIA
RUBBER CO.'S

Wires # Cables,
Factory and Offices:

FREDERICK s.M«WT
i
G™-ijigr. BRISTOL, -R.I.

6W York Office. 487 Broadway, H. L. Burdick, Mgr.
San Francisco 577-570 Market St.

Chicago, Metropolitan Electric Co., 186-183 Fifth Ave.

TBOLLEY FOLES.
National Tube Works Company.

Boston. 70 Federal St.
I Chicago, corner Clinton and Fulton Streets.New York. Havemeyer Building. Cortlandt St. St. Louis, 938 North Second Street.

Pittsburg, Fidelity Building. Fourth Ave. I Works, AlcKeesport, Pa.

TRIMMER'S
T£>WER WAGON

NOVEL FEATURES.
;ca Tr;
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EDDY GEN ATORS.%m

Direct Connected or Belted for Electric Railway -central Stations, Isolated Lighting or Power Plants.

Eddy Motors—Slow, Medium or High Speed.

We build all necessary apparatus for the transmission of Electrical
Power through' factory or other buildings.

he Eddy Electric Mfg. Co.,
WINDSOR, CONN.

NEW*YORK. H. B. Coho & Co., Mail and Express Building.
PHILADELPHIA, Walter G. Mclntire & Co., 506 Commerce St-

BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIRA, S. N. Blake.
ST. LOUIS, Western Electrical Supply Co.
KANSAS CITY, W. T. Osborn.
CINCINNATI, O., Nevada Bids., John A. Stewart.
CHICAGO, 305 Dearborn St., Wallace & Hine. Managers.

SAN FRANCISCO, CAL.. Cal. Elec. Wks., 409 Market St.

Armature Gore Discs
FOR ELECTRIC DYNAMOS
AND MOTORS. ......

Made from best quality Soft Iron or Electrical Steel, in sizes from 3 to 14 inches

diameter, with any size hole. Send for prices.

DIE MAKING AND METAL PUNCHING.
THOS. SMITH & CO., 14 Cypress St., WORCESTER, MASS.

/ DEALERS IN \
[SECOND HWXMACHiMisJ

National electric Co., /saiicmg-a»st., Cleveland, ohio.J:£. ELLIOTT. CM'LMOn

Alcatraz Electrical Compound,
Manufactured by

THE CALIFORNIA ASPHALT CO., ".&&?•
ABSOLUTELY UNEQUALEO FOR

ELECTRICAL AND WIRE INSULATION, Insulating Connections, Dynamos and Motor Bases, Battery and Accumulator
Shelving, Circuit and Switch-Boards.

WATER-PROOFING Cut-Out Boxes, coating wires when subjected to acid or alkaline fumes, and when laid under
cement, etc.

PAINTING Poles, Brackets, Cross-Arms, Benches, Floors, etc.COA
J'(

NC CABLES
» Lead-Covered Pipes, and all underground work.

., , r T
,

R
.

A? ELECTRICAL COMPOUND is manufactured of the celebrated brand of Alcatraz Asphalt, and possesses many well-known points of superiority

a-^L.t 11
•

™<Jer severe and exacting conditions, and has given petrfect satisfaction. It will not Scale, Crack or Burn. Presents a Smooth Surface.

£,;!»?^fJSSf0U
S
y

," «°i
affe£ed *>y Thermal or Climatic Conditions. Resists the action of the Elements, Acids, Alkalies, Sewer Oases, and possessesgreat su-engin ana elasticity. Being the producers of the raw product, we are enabled to save the middleman's profit, and offer consumers a superior article at s

very low pnce.
SAMpLE mH APPLICATION. Agents wanted in all leading cities.

KEYSTONE ELECTRICAL
INSTRUMENT COMPANY,

This instrument will indicate polarity of light and power mains on two or three wire circuits
also polarity of dynamos and batteries. It will indicate on any direct current circuit from i vol'
to 700 volts.

Will be found very useful in setting arc lamps or motors and in tracing circuits; it is also ap-
plicable to all uses for which detector galvanometers are adapted.

Mounted in neat polished walnut case small enough to be conveniently carried in the pocket

.4-":riO©, !2.50.

POLARITY iBICATOR AND
DETECTOR GALVANOMETER.

Can be obtained from ail the leading supply houses or will be mailed direct to any part of
the United States on receipt of price?

Philadelphia: Ninth St. and Montgomery Ave.
Sew York: 15 Cortlandt St. Chicago: 1440 Monadnock Building.

WRITE FOE OUR CATALOGUES AND PRICES OF SWITCHBOARD INSTRUMENTS.
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The "Pioneer"

Secures

You Safety.

You avoid the rocks of litiga-

tion by placing your orders with

the owners of the broad basic

patents of Enclosed Arc Lighting;

also you get safety, from falling

sparks by our method. The

"Pioneer" gives the best light,

soft, steady, sim-

ple and saving.

The ELECTRIC ARC LIGHT CO.

LOUIS B. MARKS, M.M.E.

CHIEF ELECTRICIAN.

687 & 689 Broadway,

NEW YORK. 3.SO gOTTBS.

GORDON PRIMARY CELL.
For Open and Closed Circuit Work.

The Perfect, Modern, Longest Lived and Most Economical

Cell Ever Put on the Market.

In use by the leading cities, railroads, telephone and gas engine
companies.

WE CLAIM:—Constant discharge of current without polari-
zation; no local action; no noxious gases or fumes; no acids; least

labor for operation; cleanest; not freezing at 28° below zero; eco-
nomic value 50 per cent, greater than gravity cell, and :s0 per cent,

greater than best other cell in market. For No. l cell, 250 ampere
hours"; for No. 2 cell, 100 ampere hours; on open circuit, .9 to l

volt; on closed circuit, .65 to^ volt. Send for circular and price list.

THE GORDON -BURNHAM BATTERY CO,
82 to 86 West Broadway, New York City.

General Western Agent, S. F. B. MORSE, Marquette Bldg., Chicago, III.

STORAGE BATTERIES.
NON-INFRINGINC,

DURABLE, INEXPENSIVE.
OHIO STORAGE BATTERY CO., 59 Wade Building, Cleveland, 0.

^nufacJrer^ARTRICKC/^RTER CO. &g*£*l
Dealers I I25So.2ndSt.UPHILADA.UPA. goods.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Ahlm-Edwards Elec. Co .

American Battery Co xiv
Am. Elec. Heater Co xi

American El. Heat. Corp .
.

American Ei. Meter Co vii

Amer. El. Telephone Co. xvii

American Elec. Works .... xiii

American Engine Co xxi

Amer. Impulse Wheel Co.

Armorite Int. Con. Co.. . . xi

Arnold El. Pr. Station Co.

Auto. Cir. Breaker Co.... xviii

Bain.Foree six
Baker A Co i

Ball Engine Co xxi
BarnettCo., G. A H xxiv
Bates, D. L. A Bro viii

Belknap Motor Co xxii

Bealy ACo.,Chas. H. xxiv
Bogart, A. L i

Brady.T. H xli

Brill Co., J. G xiii

Brixey, W. R 1

BruBh Electric Co xxiv
Bryan A Humphrey xix

Bryant Electric Co iv

Buckeye Electric Co iv

Bullock Elec. Mfg. Co xv

California Asphalt Co ii

CampCo.,H. B xix
Card Electric Co vii

Central Electric Co v

Chicago Armature Co xiv

C. B. & Q. R. R..... xiv

Chicago Edison Co iv

Chicago El. A Stereo. Co. . xv
Chicago Fuse Wire A Mfg.

Co
Chic. Genl. Fixture Co... vi

CK, M.&St. P. R. R. xix

Clonbrock Steam B. Co.. xxi

Commercial El. Sup. Co . . ix

Conn. Pipe Mfg. Co iv

Cornman Co xiv

Cutter El. A Mfg. Co xii

Dallett A Co. , Thos. H . . . .

Davis A Son, I. B xx
Davis, L.W xxiv
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Diehl Mfg. Co vii
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Dixon Crucible Co., Jos., xii

Eastern Elec. Cable Co.... xiii

Eddy Elec. Mfg. Co ii

Electrical Exchange, The. xiv

Electric Appliance Co xii

Electric Arc Light Co ill

Elec. Eng. & Supply Co... xviii

Electric Storage Batt. Co.
Electrician Pub. Co

xvi, xxi, xxiil

Emerson Elec. Mfg. Co . . xi

Empire China Works xviii

Farr Tel . Cons. & Sup. Co. xix

For Sale Advertisements., xiv

Fort Wayne El. Corp xviii

Fuel Economizer Co
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General Electric Co xviii

Genor A Colburn xxiv

Gilmore EL & Mfg. Co ... . i

Gordon-Burnham Bat. Co. lii

Guild A Lord

Hart, C.S - xv
Hart AHegemanMfg. Co. xviii
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Holmes Fibre-Graph. Co.

Holmes, Pyott A Co xiv

Hope El. Appliance Co... viii

Huebel A Manger. vii

Hunter Fan A Motor Co. . viii

Internat'l Cor. Schools., xiii

International Elec. Co xiv

Iron-Clad Rheostat Co. .

.

i

Jewell Belting Co. xxiv
Johns Mfg. Co., H. W iv

Kartavert Mfg. Co xxiv
Keystone Electric Co v

Keystone Elec. Inst. Co. . ii

Krotz, Allen A Kelly _ iv

Kusel. D.A.Tel.Mg.Co xix
Leclanche Battery Co xv

Leffel A Co., James sx
Leonard, Ward, Elec. Co. .

i

Lever C. H. Mfg. Co xiv

Lindsley Bros xv
Locke, Fred. M xii

Lombard Water Wh. G. Co.

Lynn Inc. Lamp Co xv

Main Belting Co xxi

Manhattan Gen'l Cons. Co. xii

Mansfield Tern. Cop. Co.. xxiv

Mayo, V.J xiv

McLaurln A McLaren xii

McLennan* Co., K xii

McRae, A. L xix

Metropolitan Elec. Co—
Mica Insulator Co xii

Midland Electric Co xviii

Moore, Alfred F i

Muir A Sons, Thos iv

Munsell A Co., Eugene...

Nat. Conduit A Cable Co. i

National Electric Co.... ii

National India RubberCo. i

National Tube Works Co. . i

New York Ins. Wire Co.. xxii

Northern Elec. Mfg. Co.... xi

Ohio Electric Works vii

Ohio Storage Battery Co . . iii

Okonite Co., The 1

Orne Elec. Const. Co xix

Otto Gas Engine Wks....

Paiste Co.. H. T xviii

Partrick A Carter Co iii

Partridge Carbon Co i

Patitz, A. M xix

Peerless Rubber Mfg.Co.. . xii

Pelton Water Wheel Co . . xx
Peoples' Electric Co xiv

Perki ns El. Switch Mfg.Co .

Perrizo A Sons xv

Peru Elec. Mfg. Co xi

Philadelphia Eng.Works, xxi

Phillips Ins'd, Wire Co.. xiii

Phosphor- BrohzeS. Co.Ld xx
Pittsburg & L. S. Iron Co. xv
Pratt. Chas. A xix

Puritan Electric Co

Queen & Co

.

Reisinger, Hugo
Reynolds, S. K xii

Rockwood Mfg. Co., The. xiii

Rose Poly. Inst

Samson Cordage Wks xii

Sawyer-Man Electric Co. xxil

Sneider Mfg. Co xi

Shultz Belting Co xxiv
Siemens A Halske E. Co..

Simplex Electrical Co., The, i

Smith A Co., Thos ii

SmitbCo., S.Morgan.... xx
Spring Park Laboratory, viii

Standard Paint Co xii

Standard Tel.A El. Co xix

StandardUnderg.CableCo.

Stanley Electric Mfg. Co..

Sterling A Son, W. C xv
Stilwell-Bierce A Smith-
Valle Co xiv, xv

Storey Motor A Tool Co.
Stromberg-Carlson TeL
Mf£. Co xvii

Studebaker Bros. Mfg. Co. i

Sunbeam Inc. Lamp Co. . . x

Swarts Metal Refln'g Co.. xiv
Swett A Lewis xiii

Taber A Mayer xix
Triumph Electric Co

Van Duzen Gas A Gasoline
Engine Co xxi

Van Home, Burger A Co.. xxi
Viaduct Mfg. Co xix
Vulcanized Fibre Co..... .xxiv

Want Advertisements ... xiv
Ward A Co.. Montgomery, xiv

Warren Electric Mfg. Co.. viii

Washburn A Moen Mfg. Co.xiii
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We have the Largest and Most Complete Electrical

l
In the West. ELECTRICAL, REPAIRS AJfD MACHINE WORK OF EVERY DESCRIP-
TION. In having your repair work done hy a company operating hundreds of dynamos
and motors you are sure of good work and get the benefit of our experience. NO SCRAP
WIRE I SED.

CHICAGO EDISON COMPANY,
76 MARKET

THE ORIGINAL PATENTEES AND MANUFACTURERS OF

Cement-Lined Ducts

Engineers and Contractors for Complete Subways.

Address all Correspondence : JfEW HAVEHj" COSTN.

The Connecticut Pipe Manufacturing Company,

Office and Factory, West Haven, Conn.

THOS- MUIR * SON
DETROIT,

MICH.,

13 Lamed St. W.,
Manufacturers

and
Selling Agents for - „..„

NFW
Card Electric Co., Dynamos. ? UU "

.
"

.

"Lundell" Motors and Fans. f A I U IT1 1 II U ITI - Li H ed
.

"Imperial" Incandescent Lamps, f DCCICPTflDC
_«.:L. r„~A.M D„„ „„^ ,_L i ntrLtblUn.5.

OUR NEW

ELEVATOR

AUTO-MOTOR

STARTER.

Business Established is&i.

Incorporated 1392.
E. H. Phipps, President.
GEO. O. Richards, Secretary.
Charles Ward, Gen. Mgr.

|
- BRYANT 0O0D5 ARE GOOD POOPS.

-

""}

BRYANT-PAISTE SWITCH.

prices greatly reduced.
write: your jobber for revised

FIGURES.

THE BRYANT ELECTRIC CO.,

BRIDGEPORT. CONK. CHICAGO. ILL

Interior Conduit, Brass and Iron, f
Insulated Wires.

J INCANDESCENT
Insulating Tapes, Etc. i AND

i WELSBACH
\ LIGHTS HADE

Detroit" riedical Batteries.

Estimates Given on Elevators. • brilliant.

GET
OUR

NO, 220, 500 Volts, ; PRICES.

YULCABESTON BS^
(^

uosoa s505a No. 9CS. No. 451!4.

< iiiii 111 utalor Rings, ISrusli Holder Bashings, Controller
Parts, Field Magnet Spools, Etc.

Revised prices on TROLLEY LINE INSULATORS, Philadelphia Section
Insulators, Insulated Crossings, Etc.

H.W. JOHNS MFG.C0.;
4

S7go
100 William St., New York. Philadelphia. Boston. London.

ST„

THE K. A. K.
Simple in Construction.

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM.
Practical in Operation.

SEND FOR FULL PARTICULARS.

KROTZ, ALLEN & KELLY, »™-

BTJCEIYE
QUALITY

UNEQUALED
FACTORY
PRODUCTION
TRIPLED.

IN N IVI
Monadnock Building, Chicago. THE BUCKEYE ELECTRIC CO., Cleveland, Ohio.
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Ceiling

Bracket

For
Direct

and
Alternating

Circuits.

Send
for

Our
Fan
Catalog.

* * Jo

CENTRAL ELECTRIC COMPANY,
GEO. A. McKINLOCK, Phesi.

CHAS. E. BROWN, SEC'Y.

S. R. FRAZIER. Treas.

1&&T 1897.

'73=l75 Adams Street,

CHICAGO.

4^ 'C-,

I KEYSTONE ELECTRIC I43 at
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43

Erie, Penn.

COMPANY

J*
J*

r^¥^¥^^¥^^¥^^^^^^^^^^^^^^¥¥¥^^w^^^^^^^^^^^^^^^^^^^^^^(
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The GARVIN MACHINE CO.,
51 N. 7th Street, PHILADELPHIA. SPRING AND VARICK STREETS,

NEW YORK.
We build () sizes of

Screw Machines
RANGING IN CAPACITY

From 1=4 inch to 2 1-2 inches.

WITH OR WITHOUT

Wire Feed, Back Gears,

Geared Friction Head,
Automatic Feed and

Chasing Bar,

fc: As the Size and Style of Work Require

WRITE FOR CATALOGUE AND PRICES.

riACHINERY and riACHINE TOOLS
OF ALL KINDS KEPT IN STOCK.

NECVAS EDITION,
CROSBY & BELL'S ELECTRIC RAILWAY,

JUST OUT. PRICE S2.50. SKXI) FOR IT.
ELECTRICIAN PUBLISHING CO., 510 Marquette Building, CHICACO.

AN MOTORS
ALTERNATING and
DIRECT CURRENT.
SEND FOR CATALOGUES AND PRICES.

CHICAGO GENERAL

FIXTURE COMPANY,
169 ADAMS STREET, CHICACO.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Accumulators.
American Battery Co.
Electric Storage Battery Co.
Ohio Storage Battery Co.
Willard El. & Battery Co.

A n 11n 11 c i a t orw.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Electric Appliance Co.
Partrick & Carter Co.

Arc Lamps.
Central Electric Co.
Chioago Gen'l Fixture Co.

- Commercial El. Supply Co.
Diehl Mfg Co.
Electric Arc Light Co.

Ft. Wayne Elec. Corporation.
Keystone Electric Co.
Manhattan Gen'l Cons. Co.

Peoples Electric Co.
Perkins Elec Switch Mfg. Co
Puritan Electric Co.
Westinghouse El. A Mfg. Co.

Arc Light Cord.
Samson Cordage Wks.

Batteries and Jars.
Central Electric Co.

Chicago Edison Co.

Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Electric Appliance Co.
Genor A Colburn.
Gordon-Bumham Battery Co
Leclanche Battery Co., The.
Metropolitan Electric Co.
Midland Electric Co.
Muir A Son, Thos.

" Ohio Electric Works.
Peru Elec Mfg. Co.

BeUs.
. Central Electric Co.
Commercial El. Supply Co.

Electric Appliance Co.
Huebel At Manger.
Ohio Electric Works.
Partrick A Carter Co.

Beltins.
Jewell Belting Co.
Main Belting Co.
Shulta Belting Co.

Boilers.
Clonbrook Steam Boiler Co.

Books, Electrical.
Electrician Publishing Co.

Brushes.
Central Electric Co.
Commercial El. Supply Co.

Holmes Fibre- Graphite Co.
Partridge Carbon Co.

Burglar Alarms.
Central Electric Co.
Commercial El. Supply Co.
Eleotrio Appliance Co.
Huebel & Manger.
Partrick & Carter Co.

Cables (See Insulated Wires.)
Cables, Electric (See Insu-

lated Wires), Copper,
Sheet and Bar.
American Elec Works.
Brixey. W. R-
Central Electric Co.
Commercial El. Supply Co.
Eastern Electrlo Cable Co.
Metropolitan Electric Co.
Moore. Alfred F.
National Cond A Cable Co.
New York Ins. Wire Co.
Simplex Electrical Co.
StandardTJnderground C. Co.
Washburn & Moen Mfg. Co.

Carbons,Points* Plates.
Central Electric Co.
Chioago Edison Co.
Chicago General Fixture Co.
Commercial El. Supply Co.
Eleotrio Appliance Co.
Partridge Carbon Co.
Reislnger, Hugo.

Cars.
Brill Co., J. G.

Compound.
Central Electric Co.
California Asphalt Co.
Commercial El. Supply Co-
Electric Appliance Co.
Johns Mfg. Co., H. W.
McLennan St Co., K.
Okonite Co.

1 Standard Paint Co.

Conduits.
Armorlte Interior Cond. Co.
Camp Co . H. B. -

Central Electric Co.
Commercial El. Supply Co.
Conn. Pipe Mfg Co.
Electric Appliance Co.
Muir A Son. Thos.
National Cond. & Cable Co
Williamsport Wdn. Pipe Co.

Construction & Repairs.
Bullock Elec. Mfg. Co.
Chicago Armature Co.
Chicago Edison Co.
Davis, L. W.
Electrical Exchange, The.
Ft. Wayne Elec. Corporation.
Hodge, Walsh A Lorlng.
Keystone Electric Co.
National Electric Co.
Warren Electric Mfg. Co.

Contractors and Electric
Light Plants.
Ahlm-Edwards El. Co.
Arnold El. Pr. Station Co.
Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
Bullock Elec. Mfg. Co.
Card Electric Co.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hodge, Walsh A Loring.
Keystone Electric Co.
Northern Electl. Mfg. Co.
Patitz.A. M.
Peoples Electric Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Warren Electric Mfg. Co.
Westinghouse Elec & Mfg Co.

Copper.
Besly & Co., Chas. H.
Mansfield Temp. Copper Co.

Copper Wires.
American Electrical Works.
Besly & Co., Chas H.
Brixey, W. R.
Central Electric Co
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
General Electric Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co., The..
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn A Moen Mfg. Co.

Cordage.
Samson Cordage Wks.

Correspondence Schools.
Int. Correspond. Schools.

Crookes' Tubes.
Central Electric Co.
Commercial El. Supply Co.
Perkins Elec. Switch Mfg.Co.
Spring Park Laboratory.
Swett & Lewis.

Cross-Arms, Pins and
Brackets.
Brady, T. H.
Central Electric Co.
Commercial EL Supply Co.
Electric Appliance Co.

Cut-Outs and Switches.
Automatic Cir. Breaker Co.
Bryant Electric Co.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Eddy Elec. Mfg. Co.
Electric Applianoe Co.
Elec Eng. & Supply Co.
Ft. Wayne Elec. Corporation.
General Elec Co.
Gllmore El. & Mfg. Co.
Hart & Hegeman Mfg. Co.
Hope Electric Appliance Co.
PalsteCo., H. T.
Peoples Electric Co.
Peru Elec. Mfg. Co.
Perkins ElecSwitch Mfg. Co.
Reynolds, S. K.
Westinghouse El. & Mfg. Co.

Smith & Co., Thos.

I>ynamos.
Ahlm-Edwards El. Co.
American Engine Co.
Brush Electric Co.
Bullock Elec Mfg. Co.
Card Electric Co.
Central Electric Co.
Chicago Armature Co.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec Corporation.
General Electric Co.
Kevstone Electrlo Co.
Muir A Son. Thos.
Northern Electl. Mfg. Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Warren Electric Mfg. Co.
Westinghouse El. & Mfg. Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
American El. Heater Co.
American El. Heating Corp.
Johns, H. W., Mfg. Co.

Electric Meters.
American El. Meter Co.

Electric Railways.
Brush Electric Co.
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg. Co.

Electrical and Mechani-
cal Engineers.
Bain, Foree.
Bryan & Humphrey.
McRae, A. L.
Patitz, A. M.
Pratt. Chas. A.

Electrical Instruments.
Automatic Cir. Breaker Co.
Central Electric Co.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Electric Appliance Co.
Elec Eng. A Supply Co.
Hope Electric Appliance Co
Keystone El. Instrument Co
PalsteCo., H. T.
Queen A Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst Co.

Electrical Specialties.
Automatic Cir. Breaker Co
Central Electric Co.
Commercial El. Supply Co.
Metropolitan Electric Co.
PaisteCo.,H. T.
Peru Elec. Mlg. Co.

Electrical "Woodwork.
Lever, C. H. Mfg. Co.

Electro-Plating Mach'y
Besly & Co., Chas. H.
General Electric Co.

Engines, Gas.
Otto Gas Engine Wks.
Van DuzenGas &Gso.En.Co.
"Van Home, Burger A Co.

Engines, Steam.
American Engine Co.
Ball Engine Co.
Philadelphia Eng. Works.

Fan Outfits.
Bates A Bro., D. L.
Central Electric Co.
Commercial El. Supply Co.

. Diehl Mfg. Co.
Emerson El. Mfg. Co.
Hunter Fan & Motor Co.
Schneider Mfg. Co.
Westinghouse El. A Mfg. Co.

Feed Water Heaters.
Davis & Son, I. B.

Fibre.
Delaware Hard Fibre Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co., G. A H.

Fixtures. El. & Comb'n.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.

Fuse Wire.
Central Electric Co.
Chicago Fuse Wire A Mfg.Co.
Commercial El. Supply Co.
Electric Appliance Co.

baskets.
Jonns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Gas Lighting, Electric.
Bogart, A. L.

Gears.
Besly A Co.. Chas. H.

General Elec. Supplies.
Besly A Co., Chas. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Electric Appliance Co.
Elec. Eng. A Supply Co.
Genor & Colburn.
Hodge, Walsh A Loring.
Hope Electric Appliance Co.
International Elec. Co.
Metropolitan Electric Co
Ohio Electric Works.
Paiste Co., H. T-
Partrick & Carter Co.
Peoples Electric Co.
Pern Elec Mfg. Co.

Globes and Electrical
Glassware.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Hemingray Glass Co.

Gov'nors. "Water Wheel.
LombardWaterWheel Gv.Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Induction Coils.
International Elec Co.
Queen A Co.

Insulators and Insulat-
ing Materials.
Brixey, W. R.
Bryant Electric Co.
California Asphalt Co.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
Elec. Eng. & Supply Co.
Empire China Works.
Gllmore El. A Mfg. Co.
Hemingray Glass Co.
Hodge. Walsh & Loring.
Johns Mfg. Co.. H. W.
Locke. Fred. M.
Mica Insulator Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co.. The.
Paisie Co., H. T.
Peoples Electric Co.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated Wires and
Cables—Magnet Wires.
American Electrical Works.
Brixey. W. R.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Eastern Electric Cable Co.
Electric Appliance Co.
General Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.

Lamps. Alternating.
Puritan Electrio Co.

Lamps, Incandescent.
Buckeye Electric Co.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
General Electric Co..
Lynn Incandescent Lp. Co,
Metropolitan Electric Co.
Ohio Electric Works.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Sunbeam Inc. Lamp Co.
Westinghouse El. A Mfg. Co.

Lamp Trini'r's Wagons.
studebaker Bros. Mfg. Co.

Lightning Arresters.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Westinghouse El. A Mfg. Co.

Magnet Wire.
(See Insulated Wires.)

Mechanical Machinery.
Besly A Co., Chas. H.
Garvin Machine Co., The.
Stilwell-Bierce Smith-Vaile

Mica.
Central Electric Co.
Commercial El. Supply Co.
McLaurin & McLaren.
Munsell & Co., Eugene.

Mining Apparatus, Elec.
General Electric Co.
Westinghouse El. A Mfg. Co.

Motors.
Ahlm-Edwards Eiec. Co.
American Engine Co.
Belknap Motor Co.
Brush Electric Co
Bullock Elec. Mfg. Co.
Card Electric Co.
Central Electric Co.
Chicago Anna ' ure Co.
Commercial El. Supply Co.
Dallett & Co., Thos. H.
Diehl Mfg. Co.
Eddy Elec Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Keyst'ne Electric Co.
MetroDolitan Electric Co.
Muir A Son, Thos.
Northern Electl. Mfg. Co.
Ohio Electric Works.
Peoples Electric Co.
Stanley Elec Mfg. Co.
Storey Motor A Tool Co.
Triumph Electric Co.
Warren Electric Mfg. Co.
Westinghouse El. & Mfg. Co

Packing.
Besly A Co. Chas. H.
Garlock Packing Co.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
California Asphalt Co.
Central Electric Co.
Commercial El. Supply Co.
Johns. H. W. Mfg. Co.
Standard Paint Co.

Phosphor Bronze.
Besly & Co., Chas. H.
Phosphor Bronze Sm. Co. Ltd.

Platinum.
Baker A Co.

Poles.
Hart. C. S.
Lindsley Bros.
Nat'onal Tube Works Co.
Perrizo A Sons.
Pittsburg A L. S. Iron Co.
Sterling A Son. W. C.

Porcelain.
Bryant Electric Co.
Central Electric Co.
Commercial El. Supply Co.
Empire China Works.
Peru Elec. Mfg. Co.

Pulleys.
Rockwood Mfg. Co., The.

Push Buttons.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Partrick & Carter Co.

Refiners.
Swarts Metal Refining Co.

Reflectors.
Muir A Son, Thos.

Regulators.
Belknap Motor Co.

Re-Winding.
Chicago Armature Co.
Chicago Edison Co.
Electrical Exchange, The.
Hodee, Walsh A Loring.
National Electric Co.

Rheostats.
Am. El. Heat. Corporation.
General Electric Co.
Iron Clad Rheostat Co.
Leonard. Ward, Elec. Co.
Muir A Son, Thos.
Westinghouse El. A Mfg. Co.

Second-Hand Maehin'y.
Chicago Armature Co.
Cornman Co.
E'eciri al Exchange. The.
National Electric Co.

Shades.
Muir A Son, Thos.

Speaking Tubes.
Electric Appliance Co.
Partrick A Carter Co.

Speed Indicators.
Besly A Co., Chas. H.
Keystone EI. Instrument Co.
Queen & Co.
Weston Electrical Inst. Co.
Whitney Elec. Inst. Co.

Steam Heating.
Webster A Co., Warren.

Steel Pipe.
National Tube Works Co.

Storage Batteries.
American Battery Co..
Electric Storage Battery Co.
Ohio Storage Battery Co.
Willard El. & Battery Co.

Tapes. Insulating.
American Electrical Works.
Brixey, W. R.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Insulated Wire Co
Okonite Co., The.
Simplex Electrical Co.
Standard Paint Co.
Washburn A Moen Mfg Co.

Telephones. Telephone
Material and Switch-
boards.
American El. Telephone Co.
Central Electric Co.
Commercial El. Supply Co.
Parr Tel. A Cons. Sun. Co.
Kusel, D. A. Tel. Mfg Co.
Metropolitan Electric Co.
Orne Elec. Cons. Co.
Peop'es Electric Co.
Standard Tel. A EI. Co.
Stromberg-Carlson 1 l.M.Co.
Taber A Mayer.
Viaduct Mfg. Co.
Western Tel. Cons. Co.
Wnitman & Couch.

Transformers.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Elec. Eng. A Supply Co.
Ft. Wayne Elec Corporation
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
Brill Co , J. G.
General Electric Co.
Westinghouse El. A Mfg. Co

Turbine Wheels.
Dayton Globe Iron Works Co.
Leffel & Co., Jas.
Pelton Water Wheel Co.
Smith Co.. S. Morgan.
Stilwell-Bierce Smith-Vaile.
Water Wheel*.
Am. Impulse Wheel Co.
Da7ton Globe Iron Works Co.
Leffel A Co., Jas.
Pelton Water Wheel Co.
Smith Co.. S. Morgan.
Stilwell-Bierce Smith-Vaile

Wire, Bare.
Besly & Co., Chas. H.
Brixey. W. R.
Central Electric Co.
Commercial El. Supply Co.
Electrlo Appliance Co.
Okonite Co., The.
Phillips Insulated Wire Co
Standard Underground C Co
Washburn & Moen Mfg. Co.

X Ray Outfits.
Central Electric Co.
Commercial El. Supply Co.
Queen & Co.
Spring Park Laboratory.
Swett & Lewis.

F"or Alphabetical lnd< of A:!vertisemonts S« III.
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DIEHL ELECTRIC FANS.
WOUND FOR ALL CURRENTS, EXCEPT ALTERNATING.

New Designsfor this Season.
Ceiling

lu
II.

HIGHEST EFFICIENCY. GREATEST DURABILITY.
Our finest designs are ornamented with solid cast brass.

OUR '97 FAN CATALOGUES ARE NOW READY.
Any ofOar Fans Furnished with Four Blades if so Ordered.

SHOW ROOMS:
NEW YORK, 561-563 Broadway. BOSTON, 128-132 Essex Street.

CHICAGO, 192-194 VAN BUREN STREET.

DIEHL MANUFACTURING CO
ELIZABETHPORT, N. J.

I

.MflN5nELD,DHliflJ.5.A

THE AMERICAN ELECTRIC METER,

Designed

for all

Forms

of

Service.

Send tor cir-

cnlars and
price lists. 3-WIre 22-Llgbt Meier. Case Open, Showing Mechanism.

The . . .

American

Electric

Meter

Co.,

Cor. 9th Street and
Montgomery Ave.,

PHILADELPHIA,

PA.

rt gives a light that's white and bright,
And two cents is the cost per night.

I

WE UNDERSELL ALL!
Bicycle Electric Lights 84.00
Necktie rJlc-ti-ir Lights 1-50
Edison Electric Motors 1.00

^SflMeiii.-ai Batteries. I . . 3.95

s/^f' Klectric Bells, finest '... .25

KgC/ft V> v Batteries, best . \ . . .25

C-Il-' 8100 Bk-vdes. best made 39.00
JI— 91.25 Bicycle Bells. 50

y~jj -~ Agents Wanted.
^/1<< 0ur Bici'cie Electric Light
/C is the best tiling that ever
^/V happened. Catalogue free.

^<. Ohio Electric Works,
13 S. Water St.,"

Cleveland, Ohio.

H BELL
EASY BIXOFR.

PIVOTED ARMATURE,

DOUBLE ADJUSTMENT.
SEND FOR CATALOGUE.

HUEBEL & MANGER,
MANUFACTURERS.

290 Graham St.. Brooklyn. N. Y.

Westinghouse Polyphase Apparatus Supreme.
Generators, Motors, Transformers, for Two-Phase, Three-Phase and C. F. Scott
Two-Phase Three-Phase System of Alternating Current Power Transmission.

26,000 H. P. IN OIL-INSULATED TRANSFORMERS CONSTRUCTED.
Potentials from 5,000 to 50,000 Volts. All Apparatus Necessary for 100 Mile Transmission.

WESTINGHOUSE ELECTRIC AND MANUFACTURING CO.,

New York, 120 Broadway.
Boston, Exchange Bldg,

Chicago, N. Y. Life Bldg.
Philadelphia, Qirard Bldg.

Buffalo, N. Y., 8 Erie Co. Bank Bldg Pittsburg, Westinghouse Bldg.
Charlotte, N. C, 36-38 College St. St. Louis, American Central Bldg.

San Francisco, Mills Bldg.

Syracuse, N. Y., Bastable Bldg.

Tacoma, Wash., 103 S. 10th St.

Westinghouse Electric Co., Ltd.,
32 Victoria St., London, S. W., England,

For Canada address
Ahearn & Soper, Ottawa, Ont.
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The Tuerk Alternating f Current Ceiling Fan.!
1897 PATTERNS NOW READY.

Some New Features Embodied in Our '97 Product Make
It Better than Ever.

MADE FOR FROM 50 TO 120 VOLTS.

60, 125 AND 140 CYCLES.

:CIAL FEATURES:
I—I igh ECCO c-» Omy .

Se If-O i I i r-* £\ E3ea r i ngs.
Adjustable- Blades.
Starting Switch at Bottom.

Five different styles of finish—Bronze, Bower-

Barff, Ivory and Gold, Nickel, Polished Brass.

THE HANDSOMEST FAN ON THE MARKET. *

Strong, Reliable, Noiseless, Durable, Ornamental %
and Inexpensive to Operate.

SEND FOR 1897 CATALOGUE.

HUNTER FAN & MOTOR CO.,
FULTON, NEW YORK.

E. B. LATHAM & CO., General Sell- f
ing Agents, 136 Liberty Street, New <S>

York, U. S. A. i
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INSTANTANEOUS
"Make and Break"

Safety Knife Switches.
All Voltages. Approved by National Board of Fire Under-

writers. Send for Catalogue.

HopeElectricApplianceCo.,
PROVIDENCE, R. I.

FLU0R0SC0PES AND SCREENS
Of the recently discovered Fluorescent

Crystals are being used by a large number
of physicians, hospitals and experimenters,

in place of tungstate of calcium and other

salts, as they accomplish the result of

showing each image undimmed by previous

exposure or phosphorescence, make clear

the most vague shadows which can not be

traced when calcium of tungstate is used,

and are absolutely instantaneous in effect.

A leading scientist says: "I find the

Fluoroscopes and Screens of this Crystal an

improvement over all others that I have

used."
Made only liy the

Spring Park Laboratory,
jamaica plain, mass.

Also Complete X-Ray Apparatus, Scientific and Electrical Instruments.

$r\Tf$

ELECTRIC

FAN

Wound" tor
Any Voltage

A Written Guarantee

With
:

Each Fan

D.L. BATES &BR0.
* DAYTON 0.

THE NOISELESS IN OPERATION.
A MONEY EARNER.

WARREN
ALTERNATOR
A DYNAMO without Collector Rings, or Com-

mutator; without Brushes, without
Moving Wires, without liability

to "burn-out."

MASSIVE AND HEAVY, BUT
EXTREMELY COMPACT.

Made for continuous runs without atten-
tion and proportioned to run up to an enor-
mous overload without wasting energy in
heating any part.

THE EMBODIMENT OF SIMPLICITY AND

DURABILITY.

VI DERIM
IViO

FOR CENTRAL STATION
WORK.

Warren

Electric Manufacturing

Company,
SANDUSKY, OHIO.
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"Ad." Studio

Commercial

Electrical

Supply

Co.,

St. Louis.

Our prices on Fans

(every make) you don't

know the market!
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The S
Incandescent Lamp

Has been manufactured for Seven Years and during that time it

has been recognized by those who have made themselves familiar

with all lamps as the highest grade lamp made.

This is a full size cut of the New Type Sunbeam Lamp, in

which is retained all of the good features that have made the Sun-

beam lamp so highly-

regarded by all who
have become familiar

with it, and improve-

ments have been
made that will still

further add to its

appearance and effi-

ciency.

The SUXBEAM ELECTRIC RAILWAY LAMP
is not eqnaled. \ o other electric railway lamp will
have so long a life nor retain its brilliancy to the
same extent. \o other will so well stand the jar-
ring: of the car:

[..)

B»»M OUMPilll'.

EAU CLAIRE: WIS.,. A=i.x+

The letter given below is from one of our hrst
cnstomers, and they have been nsing onr lamps for
more than six years.

cQflC^JZ- ^i^J'^i X a^^UtO _w i^xaz. (V «Utw&

The' Cicero Water. Gas and Electric Light Co.

OAK PARK

i^j 9&vfc &&

(!".)

Dec, 1, 1896.

((
ul^(fcL'nA^rtX (QjGL&tKU. AAraoJUA^U^fuv- O^jJL

K$~iiX5jsJ fits, *K*o*^ tx-tAy—t/cc ^i/w^ tcu«A^-^- fertV,—a—

*

tptxir-

'/uA^* o^-~Z - rf^uw, " dy(t^ XUajj-X. 'uXrt,
0#.u^M>ui,

Sunbeam Incandescent Lanp Co.,

Chicago, 111. ,

Gentleraen:-

Duringthe last six months, havn made a very tho-

rough and careful test of four kinds" of lamps as to efficiency

and life. Under the same conditions, we have found the

" Sunbeam" to be the highest grade lamp, and to give the best

results as to economy and length of- service. it gives me

great pleasure to be able to inform you of this ract, and the

best evidence of our sincerity, ls the large orders placed

with you during the week.

Very truly yours,.

Eau Claipc Street RalNfay Lltfrt t PowcrCo,

By. ?' *^&Qrt3uMsS'

6? OL tJ-t-tt&.'L^ Manager

Lamps
of Small

Candle
Power.

We surpass in the manufacture of lamps of small candle power, con-

suming a small amount of energy. These lamps are for use in signs

and in decorative lighting. Also are useful in many places in resi-

dence lighting.

ADDRESS ALL COMMUNICATIONS TO

Tta Sunbeam Incandescent Lamp Co.,
WESTERN ELECTRIC

Or Western Electric Co., New York.

ILDIRIC, CHICAGO.
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Etjoeite F. Phuxips, Prest. — F. N. Phuxips, Tress. W. H. Sawtbb, Secy.

AMERICAN ELECTRICAL WORKS,
PBOVIBESCE, R. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Store, P. C. Ackerman, 10 Cortlaudt St.

Chicago Store, F. E. Donohoe, 241 Madison St.
Montreal Branch, Eugene F. Phillips' Electrical Works.

THE CLARK WIRE.
FOR

SWITCHBOARD,

RAILWAY

and MOTOR USE.

CLARK WIRE'

All sizes of

Stranded and FEex<

ible Wire and
Cables with

" Clark's Insulation.

Inspector Boston Fire Underwriters' Union says:

"A thoroughly reliable and desirable wire in every respect. "

The Clark wire has been before the public and in use for the past ten years,

and has met with universal favor. We guarantee our insulation wherever used.

Aerial, Underground or Submarine, and our net prices are as low, if not lower,

than any other first-class insulated wire. We shall be pleased to mail Catalogues,

with terms and discounts for quantities.

EASTERN ELECTRIC CABLE COMPANY,
HENRY A. CLARK, Treas. and Gen'l Manager.
HERBERT H. EUSTIS. Pres. and Electrician.

61-63 Hampshire Street,BOSTON, IVSA

Static X-Ray
MACHINE

For all kinds of X=Ray work and
demonstrations in Static Electricity.

SINGLE AND DOUBLE PLATE

MACHINES.

Rulimkorff Coil Outfits, Crookes Tubes,
Fluoroscopes, Photo-Screens, and a
complete line of X-Ray apparatus. Our
outfits are the cheapest and best that
fan be procured.

Send for Catalogue B.

Swett & Lewis,
Successors to G. A. FBEI & CO..

Electrical and Photographic Supplies,

11 BROMFIELD STREET.

BOSTON, MASS.

J.G.Brill Company, Philadelphia,
MANUFACTURERS OF

ELECTRIC CARSANDTRUCKS,
SOLID FORGED FRAMETRUCKS,
TRUCKS FOR 4-WHEEL GARS.

PIVOTAL TRUCKS FOR STEAM AND
ELECTRIC SERVICE.

The PERFECT TRUCK, our "No. 27," is safer, easier on rails, easier for

passengers and imparts less motion to the car body than any truck ever made.

WE CAN SUBSTANTIATE OUR CLAIMS.

EVERYTHING IN WIRE.
BARE AND INSULATED.

ALSO MANUFACTURERS OF THE "CHICAGO" RAIL BOND.

WASHBURN * MOEN MFG. CO.,
\A/ORCI Vli

BRANCH OFFICES AND WAREHOUSES: New York, Chicago, San Francisco, Houston, Philadelphia,
Pittsburg, Scranton.

Patented.

"DOUBLE GROOVE PONY INSULATOR
HICH INSULATION.

The most perfect Glass Insulator made is thd
Teat Insulator.

'The Teats on the lower rim of the petticoat
attract the water on the outer and inner surfaces
of the Insulator into drops. The water drops
from these points onto the cross arm, thereby
preventing the moisture from creeping to

the pin."

HEMINGRAY GLASS CO.,
Covi

K
n
y
8
.

ton '

FACTORIES, MUNCIE, IND.

Steam Engineering and
Electricity

Taught by Mail.

Out Stationary Engineers' Scholarship includes Instruction In Arithmetic, Mensuration and tlie
Use of Letters in Algebraic Formulas, Mechanics, Mechanical I 'rawing, steam and Steam Engines,
Steam Boilers Dynamos and Motors.

Besides a thorough education in the theory of Steam Engineering the instruction Is designed to
qualify steam Engineers and other students to understand, operate and care for electrical ma-
chines; to mst ill electrical plant- . to perform calculations and to locate and remedy faults.

studies are carried on at home. Xo time lost from work. Specially prepared Instruction and
Question Papers, superior to text-books, furnished free to students.

Also courses m Mechanics; Civil Engineering in all its branches; Book-Keeping and Business Forms
and the English Branches.

Mention the subject In which you are lnter-A circular giving full particulars will be sent free,
ested. Address

THE INTERNATIONAL CORRESPONDENCE SCHOOLS, Box 1002, Scranton, Pa.

MAdE-by The- Rockwood- Manufacturing- Co- N£-

l,

JM.il. R'y. & Penn'a.S^-.,
| M7^MApftiT«f iMnuMA MSAIndianapolis, Indiana", I). S- A.

WEATHERPROOF WIRE.
AGENCIES:

Western Electric Co., New York.

Electric Appliance Co,, Chicago,

Pettingell Andrews Co., Boston.

Electrical Engineering Co., Minneapolis,

St, Louis Electrical Supply Co., St. Louis.

The Bradford Belting Co., Cincinnati

Phillips Insulated Wire Co.

Office and Factory: PAWTUCKET, R. I.
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$5,000.00
Will secure half interest in the oldest and best
established Electrical Supply and Construction
Company iu the West. Very flattering prospects
for summer and fall work. Twenty per cent,

profits per annum guaranteed; Services of ex-
pert electrician to cake full control of the con-
struction department could be used at proper
salary, or expert bookkeeper and financial man
could' secure permanent position by making this

investment. Address "Electrical Supplies." care
Western Electrician, 510 Marquette Bldg.,

Chicago. ^^

WANTED.
A position as electrician or superintendent by

a thoroughly competent man having ten years'

practical experience In lighting and power sys-

tems. Can repair or install; will also Invest some
capital if satisfactory: references. Address
•Practical,"" care Western Electrician, 510

Marquette Bldg., Chicago.

WANTED.
Position as traveling salesman. Well ac-

quainted with the electric trade in the middle
and southern states. Can control large trade.

Eight years' expeiieoce. Address "J. M. W.,"
care Wkstern Electrician, 510 Marquette
Building, Chicago.

WANTED.
>cated in agrow-
tlnvest Missouri.

Itls paying a' good profit. For particulars address
"Dividend." care Western Electrician, 510

Marquette Bldg., Chicago.

WANTED.
A Van Huuten & Ten Broeck or a Waite &

Bartlett static machine; must be in perfectorder
and having all recent improvements. T. H.

JOHNSON, 2« E. Seventh St., St. Paul.

WANTED.
ARMATURES TO REWIND.
Winders direct from T.-H. and Westinghouse
shops. Work guaranteed. Ten years' experience.
LiEht plants installed complete. Send for pi tees.

HODGE, WALSH & LORINC,
531 Delaware. Kansas City, mo,

To sell an electric light
]

and prosperous town

Bids for lighting the streets and public squares
of Oneida, .Madison County, N.Y., with electricity

for live years, will he received uu to 8 o'clock
i». in.. June 4, 18!»7. Write to undersigned for
specifications.

H.L.BOXNEY, Clerk,
Oneida, Madison County, N. Y.

By Order of the Board of Trustees.

FOR SALE.
One 65 k. w. Standard alternator; one a-18 Gen-

eral Electric alternator; one a-30 General Elec-
tric alternator; one 15 h. p. 500 v> It Commercial
motor; one 4 h. p. 500 volt Commercial motor;
one 15 h. p. 500 volt Detroit motor; one 45 k. w.
500 volt standard generator, and a full line of
"Mayo" alternators. V. J. MAYO, 100 .North
Clinton St., Chicago.

FOR SALE-CHEAP.
Six 25 amp. 110 volt dyDamos. compound wound.
Six live horse power motors, any voltage.
Twelve amperemeters.
Twelve voltmeters. Write for prices.

HOLMES, PYOTT & CO.,
13 X. Jefferson St., Chicago.

ELECTRICAL

EXCHANGE,
166-174 S. CLINTON ST.,

CHICAGO.

long-Distance Tel. 744 Express.

WRITE FOR PRICES.

FOR SAUE.
Second hand Are Lamps of different manu-

facture: good as new and thoroughly tested:
also, Arc and Incandescent Dynamos and other
electrical apparatus.
Always in the market for scrap Dynamos,

Motors, Wire, Copper, horned out Incandes-
cent Lamps and Lamp bases, etc.

"SPECIAL"—World's Fair Electric "Launch, in

first-class condition, ClIKAl'. Address TIIK
CORXMAX COMPANY, 1134 Hamilton St.,

Cleveland, Ohio.

For Sale Cheap and in First-Class Condition.

One 500-volt flashing dynamo ; one hydro-carbon
electroplating machine; one metal case Wirt
ammeterO-15; one Packard vacuum pump,>o.2;
one t5G-gal. compressed air tank, pump and gage;
nine mercury pumps complete; eight glass blow-
ers' fires; two large wooden back rheostats; two
Ward arc lamps; one Queen photometer (large
si/.el; one ualvanomoter, v. 44; one bridge; one
;fO-light combination gas machine; one Methvens
screen; belting, lamp bnlbs, and many items
used iu manufacture of incandescent" lamps.STAXDAKD ELECTRIC CO., Clinton,
Wis.

FOR SALE.
One 30 h. p., 500 volt iron clad, sec-

ond hand.

One 25 h. p., 500 volt iron clad, sec-

ond hand.

One 250 ampere, 220 volt Manches-
ter type, compound wound, new,
complete.

One 150 ampere, 220 volt Manchester
type, compound wound, new,
complete.

One Ti h.p., 220 volt iron clad motor,
new.

One 2 h. p., 220 volt iron clad motor,
new.

One f h. p., 220 volt iron clad motor,
new.

One 5 h. p., 220 volt Manchestertype,
second hand.

All the above machines have self-oiling bear-
ings and guaranteed to be as represented. Write
for prices.
Also the following:

One 15 light arc dynamo, new type
Excelsior.

One 7 light arc dynamo, old type Ex-
celsior.

Two 10 light arc dynamos, old type
Bain.

Fifty double carbon Excelsior arc

lamps.

Ten single carbon Rushmore arc

lamps.

Nine single carbon Bain arc lamps.

CHICAGO
ARMATURE
COMPANY,
(Incorporated),

14 and 16 North Canal Street. Chicago.

The Electrician Publishing

Co., Suite 510 Marquette

Building, Chicago. Headquar-

ters for all latest Electrical

Books. Write for Catalogue.

Scrap Copper Wire Wanted.
If you have any Old Copper Wire of any description to

dispose of, it will pay you to communicate with us, as we are
p
/„ all times in the market for any quantity of Scrap Copper
Wire, at the highest market values. We pay cash and send
prompt returns. We are also supplying the electrical trade with
our high grade Babbitt, Cotton Waste, Solder, Etc. Please com-
municate with us.

SWARTS METAL REFINING CO.,
20 N. Pesplaines Street , CH ICACO , II L.

Stil well's Patent ste™ Water Purifier.
Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

The SuMl-Bierce & Smith-Vaile Co.,

DAYTON, OHIO.
Risdon Iron & Locomotive Works. (San Francisco. CM, Pacific Coast Agent.

TMSWIllARB

STORAGE > • • \•>•• BATTERY
|Trt« VrflilAtW ClECTRIC 8BATTERY CO.

Tie Worcester Polytechnic Institute,
WORCESTER. MASS.

T. C. 3IEXDEXHALL, President.

Courses of study lu Mechanical, Civil and Elec-
trical Engineering. Chemistry and General
Science. New and extensive laboratories In
Engineering, Electricity, Physics and < 'lieniistry.

Special facilities in Steam arid Hydraulics, 176-
pagre Cataloeue. showing positions filled by
graduates mailed free. Address J. K. MAR-
SHALL, Registrar.

The Coast Line to MACKINAC
'—TAKE THE

Anchor or Toggle Bolt.

™ MACKINAC
DETROIT
PETOSKEY
CHICAGO

New Steel Passenger Steamers
The Greatest Perfection yet attained in

Boat Construction—Luxurious Equipment,
Artistic Furnishing-, Decoration and Effic-
ient Service, insuring the highest degree of

COMFORT, SPEED AND SAFETY
Four Trips per Week Between

Toledo, Detroit and Mackinac
PETOSKEY, "THE SOO," MARQUETTE

AND DULUTH.
LOW RATES to Picturesque Mackinac and

Return, including fleals and Berths. From
Cleveland, $18 ; from Toledo, $15; trom
Detroit, $13 50.

DAY AND-NIQHT SERVICE.

Between Detroit and Cleveland
Connecting at Cleveland with Earliest

Trains for all points East. South and South-
west and at Detroit for all points North aud
Northwest.

Sunday Trips June, July, August and Sept. Only
EVERY DAY BETWEEN

Cleveland,Put=in=Bay.^Toledo
Send for Illustrated Pamphlet. Address
A. A. SCHANTZ, a. p. a., DETROIT. MICH.

The Detroit S Cleveland Sieam Nav. Go.

/AMERICAN" SS*
I ARE THE BEST. Sen3 for Descriptive Circular.

Absolutely Non-Infringing.
Protection Cuaranteea.

AMERICAN BATTERY CO.,
o 1689. 38 w. Quincy St., Chicago, III.

Electrical and Small Woodwork a Specialty.
Send for catalogue.

CH. LEVER MFG. CO., CHICAGO.

S^HtSmlVlfi "
'
" the asking it listsvwiviiiiiiv books pertaining to all the

D j»aLa sciences. A copy should be

EjQQKSb liad for read} reference bj
******* those desiring electrical,

medical, en^ineerim^, scientific, miningand tech-
nical books, which we sell to everybody at
wholesale prices.

Montgomery Ward &. Co., Chicago.

sumres!

Map of the United States.
A large handsome Map of the United

States, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S. Eustis, Gen'l Pass. Agent, C, B.

&Q. R. R., Chicago, 111.

INTERNATIONAL ELECTRIC CO,
76 Beekman Street.

New York.
Ruhmkorfl

Induction Coils,

Telephone Colls, Experi-

mental Work, Small Ma-
cblnery. Binding Posts.

THE BEST ANSWER TO A QUESTION
On Wiring, can be found in the New Book,

WIRING TABLES,"
"How They are Made and How to Use Them."

££

BY THOS. C. CRIER.
Whenever you are asked a question on Wiring, refer the

questioner to this book, and he will find what he desires.
_

,

THE BOOK CONTAINS: The Law of Reastanee, Electromotive Force an<1 Current
oily Explained. How to Calculate the Size of Wires. The Different Methods of Wiring, with
JMauranis. How to Apply the simple Formula, in Calculating the size of Wires Under all Conrti-
tlon

&-. I"," 1 -™"* for Wiring 3 Point, 4 Point, Head Light and Heat Regulating Switches.
37 TABLES OUT WlRIXCi AMI VA1DABLE DATA.
Ohm's law is described in such plain and simple language

I hat one cannot fail to clearly understand it.

Bound in Cloth, 80 Pages, Size 5x7J in. Sent, prepaid, on receipt of price, $1.00.

ELECTRICIAN PUBLISHING CO., "•bSC CHICAGO.
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Victor Turbine Water Wheel.
Cylinder or Register Gate— Close Regulation and High Efficiency

at Full and Partial Gate-
The attention of ELECTRIC COMPANIES is called to this CELEBRATEn "WATERWHEEL as particularly adapted to their use, on account of its remarkably steady motion,

high speed and great efficiency and large capacity for its diameter, being double
the power of most wheels ot the same diameter. It is used by a number of the leading electric com-
panies with great satisfaction. In the economical use oi water it is without an equal, producing the
highest per cent of useful effect guaranteed.

SEND FOR CATALOGUE AND PARTICULARS.
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 38 feet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts,
and where the situation admits of their use we recommend them.

THE STILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works, San Francisco, Cal., Pacific Coast Agenta.

Cedar Railway, Telephone,
Telegraph and Electric Light

POLES.
Pine painted cross arms and Oak pins. Get

our prices for delivery at any destination. Six
sorting yards, our Monroe yard being most
Southern and Eastern in Michigan. Our card:
Ai poles and good despatch.

W. C. Sterling & Son,
MONROE, MICH.

Playing Cards.

You can obtain a pack of best quality

playing cards by sending fifteen cents in

postage to P. S. Eustis, Gen'l Pass. Agent,

C, B. & Q. R. R., Chicago, 111.

ELECTROTYPES.
CHICAGO ELECTRO. & STEREO. CO.,

t40-iS5 Plymouth Place, Chicago.

WHITE CEDAR POLES
And STREET CAR TIES.

Wholesale Producers.

lO & SONS, DAGGETT, IVIIOI

CEDAR
Lindsley Bros.,

MENOMINEE, MICH..

WHOLESALE PRODUCERS. POLES

Write for

Prices on LIVE CEDAR POLES€
TO

S. Hart,

OCONTO, WIS.

Cedar Poles at First Hands,
We can supply you with anything In the cedar line. "Write for delivered prices.

Pittsburgh & Lake Superior Iron Co., Whitney, Menominee Co., Mich.

Given
Away

Our new catalogue of Elec-

trical Books. Contains 100

pages, listing all electrical

books to date of publication.

Send for a copy, mailed free

to any address. Electrician

Publishing Co., Suite 510
Marquette Bldg., Chicago.

The Standard Open Circuit Batteries
of the World.

SEHD FOK CIRCULAK AND PEICE3.

THE LECLANCHE BATTERY CO.,
111 to 117 East 131st St., N. Y.

The Bullock Electric Mfg. Co..

ELECTRIC LIGHT

1032 BROADWAY, C » IMO I l>J IMAT I , OHIO. \J

NEW YORK:

AND

POWER PLANTS,
AND

SLOW SPEED
MOTORS.

BOSTON:

St. Paul Building.

No. 8 Oliver Street.

PHILADELPHIA:
No. 662 Bourse Building.

CHICAGO:
No. 623 Western Union Bldg.

The Best of Incandescent Lamps for \2 cents each.
Send us your burned-out lamps and we will return them at the above price and GUARANTEE them to be equal

to the best.
"We have a good filament. We procure a vacuum superior to the mercury process.
"We renew only those bulbs which have not lost their vacuum, and thus proven that they are without flaw.
"We thoroughly clean the bulbs and tighten the loose collars.
Lamps to be renewed should be sent by FREIGHT, as we pay charges to our factory. Be sure your name accom-

panies shipments and advise us by letter of voltage, base, efficiency and candle power desired.

Lynn Incandescent Lamp Co., Lynn, Mass.
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Western Telephone Construction Co.,
250 SOUTH CLINTON ST., CHICAGO, ILL.

This company desires to state that it owns Letters Patents No. 521,461 granted to H. M. Fisk,

June 19, 1894, covering the idea of mechanically restoring a switchboard drop by the insertion of the plug

into the jack, a feature which has made the "Western" switchboard the most rapid, and at the same time

the least complicated, of any on the market.

No. 561,335 granted to K. B. Miller, June 2, 1896, covering all details of a complete telephone sys-

tem for large exchanges without the use of multiple jacks, and wherein the connection between any two

subscribers is made by the use of but two pieces of connecting apparatus.

No. 579,299 granted to J. E. Keelyn and K. B. Miller, March 23, 1897, covering its new multiple

telephone system for large exchanges. A switchboard which is manipulated with fewer movements on the

part of the operator than any other switchboard in the world.

No. 581,350 granted to J. E. Keelyn, April 27, 1897, covering the means for mounting the magnets

in a bi-polar receiver in such manner that their adjustment is easy and absolutely permanent when once

obtained.

And, other patents granted, and applications pending, covering its entire product. Notice is hereby

given that parties infringing any of these patents will be promptly prosecuted.

In the past this company's motto has been
—
"Live and lee live." It has acted mainly on the defen-

sive. It finds, however, that its rights have been trampled upon to such an extent that it will now begin an

aggressive campaign, and show the general public that its aggressive policy will be as sound as its defensive

one has proven itself to bz.

This company again desires to assure the public that there is no ground for fear from the Berliner

patent, provided a company of unquestioned responsibility stands back of the purchasers of telephonic ap-

paratus. The recent Supreme Court decision simply declared that there was no actual proof of fraud on

the part of the Bell Company—a Scotch verdict -(not proven).

The best combination that Independent Telephone Exchanges can form is a trade alliance with the

Western Telephone Construction Company. Its guarantee is surest security upon patents. Its apparatus

gives highest satisfaction in operation. Its customers are legally insured and commercially assured. The
result must be success.

TAKE NOTICE: The Western Telephone Construction Company will not enter into any com-

bination of telephone manufacturers upon patent suits. It is amply able to pay all expenses for itself and its

customers without aid from others.

THE TELEPHONE HAND-BOOK
BY HERBERT LAWS WEBB.

Member of the American Institute of Electrical Engineers, and of the Institution of Electrical Engineers, London. Author of "A Pra iUal Guide to the Testing of
Insulated Wires and Cables.''' Joint Author of

" Electricity in Daily Life."

B^.€> Phages, 136 Illustrations, Cloth, Hand-Book Size, Price ^fl.OO.
EXTRACT FROM PREFACE.

"Tills little book lias no pretension to be considered a complete treatise on telephony as it exists in America. The time for such a work is not yet come. But it Is felt that there is a demand
for a practical book on telephone working and management, and the TELEPHONE HAND BOOK Is an attempt at meeting that demand. With the exception of a few chapters dealing with
certain forms of transmitters and receivers used in Europe, which are given for the infovmation of those who may wish to engage in the manufacture of telephones, the book is based entirely on
standard American practice; and most of the material, apparatus and methods described are peculiar to or have originated in this country."

No pains have been spared to make It the best book of its kind. It is right up to date, intensely practical, and so plain and clear in its language that anyone can understand and learn from It

everything regarding telephone work and management. It conforms in size and style to our other Kand-Books which have been so favorablv received by the entire electrical fraternity.

CHAPTER I. The Invention of the Telephone.
2. Sound Waves. Articulate Speech.
3. Electric Telephony. The Bell Telephone.

Electromagnetic In-

Tlie Microphone.
Current Induction,

duction.
The Induction Coil: Its Use in the Tele-

phone Transmitter.
The Complete Telephone Circuit.
Magnet Telephones.
The Bell Telephone Receiver.
Other forms of Magnet Telephones.
The Gower, Ader and D'Arsonval Receiv-

ers, Mercadler's Bl-Telephone.
The Siemens, Kotyra, Neuniayer and

Bottcher Receivers.

CHAPTER 13.

14.

IS.

19.

20.
21.
22.
23.

24.

25.
26.

27.

-CONTENTS.
Carbon Transmitters.
The Blake Transmitter.
The Long instance Transmitter.
The Solid-back Transmitter.
The Berliner Transmitter.
The Cuttriss Transmitter.
Various European Transmitters.
The Efficiency of Carbon Transmitters.
Batteries for Telephone Work.
Open Circuit Batteries.
Closed Circuit Batteries.
The Practical Management of Batteries.
Magneto Bell.
Automatic Switches.
Telephone Line Construction.

CHAPTER 28. Metallic Circuit.

29. Underground Wires.
30. Lightning Arresters.
31. Inside Wiring.
32. Installation of Telephone Instruments.
33. Inspection and Maintenance.
34. The Condenser; Its Use in Telephony.
35. Electromagnetic Retardation.

Exchange Working.
Small Exchanges.
Party Lines: The Bridging Bell.

Long Distance Telephony.
„. Duplex Telephony.

41. Simultaneous Telegraphy and Telephony
Appendix.

37.

40.

pnbiuhedsndforsaieuy ELECTRICIAN PUBLISHING CO., Suit© BIO Marquette Building, CHICAGO.
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THE STROMBERG-GARLSON

TELEPHONE MANUFACTURING CO,,
72 JACKSON BOULEVARD,

CHICAGO, ILL., U. S. A.

This Company owns letters patent granted to Alfred Stromberg

and Androv Carlson, under sundry dates, covering Telephone Ap-

paratus that infringes none and is second to none.

Full Equipment for Central Stations, also for House, Office, Factory, Police ancTFire Alarm
Systems, manufactured in our own shops from crude material. The very Simplest and most
Efficient Street Railway System on the market.

American Electric

Telephone Co.,

The Largest Manufacturers
OF

Telephones $Switchboards
IX THE UNITED STATES.

All Goods Strictly High Grade.
325 exchanges, aggregating 60,000 telephones, in

use. Three years service. Write for our 1897

catalogue showing new types and prices.

American Elec. Telephone Co.,

71 and I 73 S. Canal Street, CHICACO.

Swedish
Telephones.

) Adjustable Arm "Phone for Ex-
change and Toll Line Work.
Write for prices.

WHITMAN & COUCH,
196 Summer St., Boston.

McFell Electric Co., 1 549-50 Marquette Bldg., Chicago Agents.

Put what Special Conven-

tion Announcement? Put it

in the two Western Elec-

trician Convention Issues.
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E. E. & S.
JUNCTION :<•

The cut illustrates our improved Junction Box, designed to protect

lamps from excess of current by means of safety fuses. Particularly

adapted to be placed between feeder boxes and transformers. It is

weather proof

ELECTRIC ENGINEERING & SUPPLY CO.

Manufacturers Electric Light Supplies,

SYRACUSE, N. Y.

New York Office: 27 Thames Street.

For Iron Armored
Conduit for

Hart Flush Switches,

Single or Gang Switches.

"Indicating',"

"Porcelain Clad"

Switch and Box Complete. FlUSh S« itcllCS.

THEHART&HEGEMAN MFG. CO., HARTFORD, CONN.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Apparatus for

Arc, Direct Current and Alternat-
ing Incandescent Lightingand

Power Transmission.

Making Knife-switches Our Specialty
Write for full particulars, etc.

KTwo new styles of Baby

1NIFE-SMITCHES
Low Prices

—

that's wealth to you.

H. T. PAISTE CO.
CHICAGO PHILADELPHIA

^FACTORY.

StmnO

No More Liquid Batteries.

THE ROYAL COMBINES BEST FEATURES OF
LIQUID AND DRY BATTERIES.

ADVANTAGES:
No action until water is added, hence can be kept

in stock for years.
Especially adapted for export, as extremes of tem-

perature will not affect it.

For open circuit work only.
E. M. F. 1.50 on open circuit. I „
Amperage 3. on short circuits.

[Guaranteed.

Size 51" by 2i", weight li lbs.

PRICE SO CENTS.
Samples sent to any part of U. S. A. on receipt of 75 cts.

Liberal arrangements made with trade.

MIDLAND ELECTRIC COMPANY,
5 Hanover Street, Mew York, U.S.A.

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY VOLTAGE. CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO. MICHIGAN. U. S. A.

Result obtained with TYPE H TRANSFORMERS in place of OLD TYPE
TRANSFORMERS having large iron core losses.

March. 1895. Jan., 1897.
Number of Transformers Connected 519 152
Capacity of Transformers in 16 C. P. Lamps 21485 13496
Capacity of 16 C. P. Lamps connected to Lines , 16360 20189
Maximum Load, 16 C. P. Lamps .""

7000 10000
KW. Output per month at Switchboard t . 74804 47664
Receipt per KW. at Switchboard 0438 .124
Total Receipt at Switchboard $3276 $5910

TRANSFORMER ECONOMY. \R

H
Sales offices in all large cities of the United States.

For Canada address Canadian General Electric Company,
Toronto, Can.

General Electric Company,
flain Office: Schenectady, N. Y.
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^" K You've seen them.^V Worked fine,

^ Didn't they?

If you are interested in

GOOD TELEPHONES
Send for our catalogue.

ORNE ELECTRIC CONSTRUCTION CO.,

OwlngB Building, Chicago.

"TP*THIS(b HAS BEEN MAKING

/Telephones
Ml^& 20 YEARS, NOT CHEAP BUT

SERVICEABLE MD FULLY GUARANTEED.

CIRCULARS FURNISHED.

Viaduct Electric (°

BA LTIMO RE. MP, U.S. A.

ELECTRICITY.
HAWKINS*

NEW CATECHISM OF

A PRACTICAL TREATISE.

TEST1HON1AL. Chas. M. "Weir, Chief Engi-
neer U. S. Projectile Works, Brooklyn, N. Y.

:

"It is one of the most practical and concise
works on the subject I ever saw It is just the
right tiling in the right place, and I most cheer-
fully recommend It to all who desire a practical
knowledge of Electricity."

This is a hook of 550 pp., full of up-to-date in-

formation. 300 illustrations. Handsomely hound
in red leather, pocketbook form, size 4HxGU,
with titles and edges in gold. Price, $2.00, post-
paid. 100 page descriptive catalogue of electri-
cal books free on request.

ELECTRICIAN PUBLISHING COMPANY,
510 Marquette Building, Chicago.

EVERYDAY EXCURSIONS

To all parts of the world can be arrang-
ed for any day in the year, for one or
more persons, upon application to any
principal ticket agent of the Chicago,
Milwaukee & St. Paul Railway. Itiner-
aries carefully prepared for excursions
to California, Mexico, China, Japan,
and to any part of Europe. Estimates
furnished, including all expenses.
Tickets furnished for the complete
journey. It is not necessary to wait for
any so-called "Personally Conducted
Excursions." In these days of progress-
ive enlightenment, with the English
language spoken in every land under the
sun, one does not need to depend upon
the services of guides for sight-seeing,
but can go it alone or in small family
parties, with great comfort and security
and at one's own convenience. Write to
C. N. Souther, City Ticket Agent, 95
Adams St., Chicago.

8 GolD

MedalSMedalS
Havre, Brussels, Paris,

Edinburgh, Chicago. Eti

Foreign and U.S. Patents.

MILDE
MILDE
MILDE
MILDE
MILDE
Standard Telephone and Electric Co.,

Sole Licensees. MADISON, WIS., U. S. A.

Sensitive as a Blake.

Powerful as a Solid Back.

No Adjustment Bequired.

Will Not Pack or Get Out of Order.

Long Distance Telephones.
We have recently added another to our different styles of instruments and we

can guarantee our 20th Century Telephone, with Adjustable Arm Granu-
lar Carbon Transmitter, to be the finest long distance telephone on the market.
The talking powers of this instrument are unlimited and it is fitted with the most
powerful Magneto Bell that is manufactured. A trial of this instrument will con-
vince you that we do not exaggerate, and any responsible party can have a pair on
trial.

THE D. A. KUSEL TELEPHONE MFG. CO,,
I 105 Pine Street, St. Louis, Mo.

We have just) Issued a NEW cata-
logue of electrical books containing 100

fiages, listing every work on electric-
ty. A copy will be cheerfully mailed
On receipt of a two-cent stamp.
ELECTRICIAN PUBLISHING CO.,

610 Marquette Bldg,, Chicago.

DIRECTORY OF PRINCIPAL ELEC-

TRICAL AND MECHANICAL

ENGINEERS.

Charles A. Pratt,

Consulting Electrical Engineer.

Power transmission and subdivision for
factories. Electric coal minlDg plants.
Designs for special machinery.
Plans, specifications, tests, supervision.

1118 Jlonadnock Bldg., Chicago.

Forde Bain,
EIectrical and
Mechanical Engineer.Consulting,

Designing,
Supervising,
Constructing, General "Engineering.
Testing. Expert In Patent Causes.
Suite 1657, 1658 and 1G59
Monadnock Bldg., CHICAGO.

Plans, Specifications and

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,

Consultations, Reports, Estimates, Plana,
Specifications, Superintendence, Tests, Pur-
chasing. Designs of Central Stations a Spe-
cialty, Turner Building, St. Louis.

j

A. L. McRae,
Consulting Electrical Engineer.

i Estimates, Plans, Specifications, Ex-

i aminations, Reports, Tests.

306 Oriel Bldg., ST. roils. MO.

A. M. Patitz, m.a. s.m. e..

Consulting Mechanical and
Electrical Engineer.

Consultations, Examinations, Reports, Plans,
Specifications, Estimates, Superintendence
and Purchasing. Heating and Ventilating
Plants, Power. Electric Light and Boiler
Plants. Room 11 01 Pabst Bldg., Milwaukee. Wis.

Underground Conduit.

If your wires are going
underground, write

THE H. B.CAMP CO.,
AULTMAN, OHIO,

Manufacturers of the conduit used
by the largest telephone and tele-

graph companies. Will furnish any
information desired.

E. S. TABER. V. A. MAYER.

TABER & MAYER,
MANUFACTURERS AND '.

DEALERS IN

ELECTRICAL GOODS

TELEPHONE APPARATUS.
Telephone Instruments, Switchboards, Trans-

mitters, Receivers, Cords. Jacks, Pluss, Drops,
Switches, Experimental Work.

1 85 FRANKLIN ST., BOSTON, MASS.
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PROGRESS THE ORDER OF THE AGE.
The New American Leads.

Recent improvements made In the New American Turbine have increased the power as per their

diameter, and produced greater efficiency from whole to half water than any other turbine, as

evidenc d by the following, copied from certified teats made at Holyoke, Mass., od the dates named,
and signed by A. F. Sickman, engineer in charge of experiments, and E. S. Waters, hydraulic

Test of a 46-Inch Wheel-July 9, 1894. Test of a 42-inch Wheel -July 14, f894.

Head.
Rev. per
Mln.

Cu. Ft.
perSec. H. P.

Per
Cent.

whole Gate
%

|;M
% "

Head.
Rev. per
Min.

Cu. Ft.

perSec.
H. P.

Per
Cent.

Whole Gate

a

16.06
16.42
16.78
17.03

16.88

119.17
122.00

117.33
111.83

118.67

14i;G8
127.18

112.60
98.12
82.07

205.27
195.19
175.74
149.99
118.40

79.76

32.58
82.18
79.31

76.52

16.33

16.66
16.69
17.13
17.48

128.00
134.80

129.33
125.25
121.00

134.18
120.85
104.85
92.76

70.80

199.56
188.14
162.89

142.40
98.85

80.50
83.09
82 77

79.21

70.60

For information and catalogue write

THE DAYTON GLOBE IRON WORKS CO,
NO. 80 LUDLOW STREET,

DAYTOST, OHIO.

THE PELTON WATER WHEEL
Is known the world over as affording the most simple, reliable

and economical powerforall purposes.

7,000 WHEELS NOW RUNNING &mS^.serrtop *
most em'

ELECTRIC POWER TRANSMISSION. Hiis purpose and are operjitipg the major-

ity of'Stations of this eharai'trr in all parts of the world. Highest efficiency and best: resulation

guaranteed. Catalogues furnished on application. Address

PELTON WATER WHEEL CO.,
143 Liberty Street, or 121-123 Main Street,

NEW YORK. N. Y., U.S. A. SAN FRANCISCO. CAL.. U. S. A.

the Mccormick
TURBINE.

On Vertical or Horizontal Shaft,

Especially Adapted for Electrical Work
Uives more power per diameter with a hlgbei

percentage of useful effect than any other water-
wheel heretofore made. All sizes, right and left hand
are built from patterns perfected under systematic tests in tin

Holyoke Testing Flume.
Parties having power plants which are unsatisfactory, am

those contemplating the improvement of powers, will find it b
their Interest to confer with us, as we are willing t«

guarantee results where others have failed, n«
matter what make of turbine has been in use
STATE REQUIREMENTS AND SEND FO*
CATALOGUE.

S.MORGAN SMITH CO., York, Pa.
Estimates furnished for complete power plants and

results guaranteed.

SEND FOR LIST OF
ARTICLES ON X-RAY

EXPERIMENTS PUBLISHED IN THE WESTERN ELECTRICIAN.

ELECTRICIAN PUBLISHING COMPANY, m^S^o. CHICAGO.

lh£BERRYMAN
Feed Water Heater and Purifier.

Provided with U-shaped Tubes, it Never Leaks,

THE HIGHEST SHADE OX 1. V.

Our catalogue contains the representative names of a large number of con-

tented buyers of BERRYJIA1V HEATERS built by us in the last twenty
years. A copy awaits your order at any time.

I. B. DAVIS & SON, Makers, Hartford, Conn.,
Or addresses given below:

Jas. Berryman, 125 North 4th St., Philadelphia.
W. H. Gibson, 620 Medlnah Temple, Chicago.

Jos. Whitaker. 7 and 9 Pearl Street, Boston.
A. A. Cardwell, 39 Cortlandt Street, Room 127, New York.

WATER WHEELS
For Heads of 3 Feet to 2000 Feet.

Especially adapted to all kinds of

ELECTRIC POWER AND LIGHTING PLANTS,
:'eut tests at Holyoke, given below, e
test Power i rur obtained from a u-lurt oft
r obtained for the same power, flic

from half to full gate. We guarantee
Irnujth. A (/ate tiinqnakd in quickness a

ns to guarantee:
ne diameter. The highest

st mean efficiency when
A runner of the greatest

se of opening and cloning.

a 45 in. SAMSON, Jan. 25,97.

172.69

15503
13324
112 65
90.04

24O.97 82.O3

223.61 84 55
I9I.06 83.68
163.80 80 25
I27.73l75.95

Test of a 35 inch SAMSON, Feb.1,'97.

15.29 194 25
16.56 187.75

1733 178.50
17.54 '176.40
17.68 168.50

Cu. Ft.

Pr. Sec

I02.02

92.15

8395
68. 82

57-69

143-44

14673

109.64
88. 14

81.08

84.78
83.88
80.09

76.19

JAMES LEFFEL & CO., Springfield, Ohio, U. S. A.

The Phosphor Brpnze Smelting Co. Iimited,

2200 washington ave.,philadelphia.

"ELEPHANT BRAND PHOSPHOR-BRONZE"
ING0TS,CASTINGS,W!RE,RODS,ShEETS,ETC.— DELTA METAL
CASTINGS, STAMPINGS «nd FORGINGS
ORIGINAL and Sole Makers in the U.S.

DON'T READ
The WESTERN ELECTRICIAN unless you want

to be made fully aware of what is going on in the

electrical field.

ELECTRICITY AND MAGNETISM.
A series of thirty-four lessons covering the Science ol Electricity from its Fundamental Principles to its Everyday Practical Application. Comprises 325 pages, over 300 diagrams and illustra ions. Price $2. By

PROF. D. C. JACKSON. University of Wisconsin. I PROF. WM. A. ANTHONY, of New York. I
PROF. A. C. PERIUNE, Leiand Stanford University, Cal.

PROF. H. S. CARHART, University of Michigan. PROF. BROWN AYRES, Tulane University.
|

PROF. GEO. D. SHEPARDSON, University of Minn.,
PROF. B. F. THOMAS, University of Ohio. A CoinprehenHive Treatise in Simple Language, free from Algebraic Equations and Easily Understoad. And others.

3.

The nature and properties of electricity.
Machines for generating electricity by friction and
by electric induction.

Electric batteries or appliances for generating elec-
tricity by chemical action.

Electric batteries or appliances for generating elec-
tricity by chemical action (concluded).
The magnetic effects of electric curreats, magnetic
fields.

The magnetic effects of electric currents, and mag-
netic circuits.
Ohm's law of the flow of electricity.
Heating effects of electric currents. Miscellaneous
effects of electric currents.
Galvanometers and voltameters.
Measurement of electrical resistance.
Eyeryday measurements of electric currents anil
pressures.

rABLE O F" CO N "TE IM T S:
Everyday measurements of electric power. Con-
densers and the measurement of their capacity.
Electrolytic deposition of metals.
The electric telegraph.
Multiple telegraphy.
The telephone.
The construction of telegraph and telephone lines
and instruments.

Testing lines for insulation and conductivity and the
location of leaks and breaks.

Principles of continuous current dynamos and
motors.
Principles of continuous current dynamos and
motors, their construction, care aud attendance.
Arc lighting and arc light machinery.
Incandescent lighting and power transmission, two.
three and five wire systems of distribution for
electric lights and motors.

Construction of electric light and power circuits and
their testing.
Testing electric light circuits, and the distribution
and measurement of light.

Electromagnetic induction.
Alternating currents.
Alternating currents and alternating current ma-
chinery (concluded).

Miscellaneous applications of electric motors.
Electric railways.
Methods of handling and controlling railway motors'
and generators.
Model electric plants.
Underwriters' rules, etc.

Electric welding, forging, etc; electricity applied to

the kitchen.
Electro-therapeutics.

SENT POSTAGE PREPAID TO NY ADDRESS iN THE WORLD ON RECEIPT OF PRICE, $2.00.

ELECTRICIAN PUBLISHING CO., 510 MARQUETTE BLDC, CHICAGO.
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AUTOMATIC NGIN
HORIZONTAL AND VERTICAL, OF THE HIGHEST

STANDARD OF EXCELLENCE.
MEDA

World's Industrial and Cotton Exposition, New Orleans,
American Institute Fair, New York, ....
Centennial International Exposition, Melbourne, Australia,
Augusta Exposition, Augusta, Georgia,
World's Columbian Exposition, Chicago,
California Mid-winter Exposition, San Francisco,
Cotton States and International Exposition, Atlanta, Ga.,

THE BALL ENGINE CO.,

1885
1887
1888
.891
1893
1894

189s

Chicago Office, 1526 Monadnock Block.
ERIE, PA.

IF

you are anxious to

secure the latest

electrical books. YOU
should write to the

ElectricianPublishing

Co. , Chicago. You CAN'T
procure too many

reliable, readable

books to READ.

Vertical Philadelphia Corliss Engines,

Simple, Compound and Triple Expansion—Any Power.

CONDENSERS, AIR POMPS, BLOWING ENGINES,

COMPRESSORS, HEATERS, STEEL CHIMNEYS.

'rices on
Horizontal Philadelphia Corliss Engines,

.... Any Style
SELLING AGENTS :

New York, Chas. A. Bennett, 126 Liberty St.; Boston, Kellogg & \V itherbee,
41 Federal St.; Chicago, Wm. F. Parish Mach. Co., Jlarquette Building, Chicago,
III.; W. J. Creelman, 818 Granite Building; Charlotte, N. C, Mecklenburg Iron
Works; Detroit, Louis Scofield, Rooms 10 and 11 Peninsular Bank Building;
Johannesburg, Z. A. R., Sherriff Swingley & Co.; New Orleans, La., Consol-
idated Eng. Co., Ltd., 817 Union St.

Philadelphia Eng. Works. Ltd., Philadelphia, pa

-TME-

BROOKLYN, N. Y.
Manufacturers of the

Morrin "Climax" and "Compound" Safety Water

Tie Boilers.

BUILT IN UNITS OF 50 TO 1,000 H. P.

CAUTION:
Beware of infringers, they will

be rigidly prosecuted.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and
All Classes of Iron Work.

Speci flcations, Drawings and Prices furnished
on application.

Send for Catalogue of Climax and Compound Boilers.

DERIVATION OF

Practical Electrical -Units.

LIEUT. F. B. BADT and PROF. H. S. CARHART.

PRICE, POSTAGE PREPAID, 75c,

This is a very handsome book of 60

pages, printed on fine heavy paper, with

neat cloth binding. It contains Por-
traits and Biographies of Ohm, Watt,

Faraday, Joule, Gauss, Weber, Sir Wil-

liam Siemens, Dr. Werner von Siemens,

Yolta, Ampere, Daniell, von Jacobi,

together "with a carefully prepared table

of the Practical Electrical Units, with

their relative values.

In no other Single Volume can this

Rare Collection of Portraits be Found.

Electrician PnWisMng Company,

510 Marquette Building, - CHICAGO.

WHE
YOU ARE

TIRED
Of using "DYNA-
MO" Belting made
from "Sh oulder
Stock," write us
for prices and in-

formation on "LE-
VIATHAN" and
"OAK LEA F"
Belting, and our

method of "Belt-

i n g up" ELEC-
TRIC LIGHT and
POWER PLANTS.
High grade Belt-

ing only. Best
Results. Least
Cost.

Write fully, con-

d It Ions under
which Belting
runs, power re-

quired, etc.

MAIN BELTING CO..

55 and 57 Market St.. CHICAGO, ILL.
1221-1235 Carpenter St.. Philadelphia.

120 Pearl St., Boston.

THEBY" DO IT.
Make I2S&. Little SSSlift,.

What? "Van" Gas Engines.
Unlike others. Power with every revolution.

VAN HORNE, BURGER & CO., DAYTON, OHIO.
Chas. W. Badgley. 934 Monadnock Bldg., Chicago Agent.

^•4, mm m The Kent and
Gasoline Engines. €^P.6.p.w.

'-' er for driving
Dynamos. Steady Light Guaranteed. Send

for Catalogue, Etc.

THE VAN DUZEN GASOLINE ENGINE CO., CINCINNATI, OHIO.

AMERICAN-BALL ENGINES.
The demand for these Engines,
and our new Electrical Machin-
ery, has compelled us to increase

the capacity of our works, and
run them night and day. .....

American Engine Co.,
BOUND BROOK, N. J.
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S& SAWYER-MAN LAMP
Is Still IVIad. Sold by Us.

1

125 Robinson St., Allegheny City, Pa.

REWIRED WITH RAVEN WHITE CORE WIRE

OFFICE

THo Ferris Wheel Cn.
1131 The Rookery.

Chicago, April 30, 1896.

NEW YORK INSULATED WIRE CO.,

320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to

use your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test

will no doubt be a most severe one.
Yours very truly

THE FERRIS WHEEL CO.
By L. V. Rice. Mgr.

GfllNISHAW WHITE CORE. ^^»^<°^^^ u^
ing at World's Columbian Exposition.

Used in some of the largest buildings in the United
States.RAVEN WHITE CORE

COMPETITION LINE WIRE

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS

Used by some of the largest Central Stations

and Fire and Police Departments in the U. 8

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortland! St., New York.
BRANCHES:{„!&££*

BOSTON:
134 Congress St.

SAN FRANCISCO.
115 New Montjomery St.

FIVE
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

Electrician Publishing Co.,
Suite 510 Marquette Building,

CHICAGO, ILL.

ONE
DOLLAR
EACH.

Steady Lights from

Unsteady Power.

The Chapman Voltage Regulator
Controls the voltage of varying speed dynamos.

Lamp renewals reduced.
Perfect regulation of voltage by an automatic device magnetically

controlled. 25 to 50 per cent, variation in speed of water wheel or
engine controlled wit In 11 2 per cent, of the normal, and it acts as
quick as a circuit breaker. Every central station should have them.
Generators can be worked nearer the limit of their capacity by their
use, thus increasing their effective working power.

Some who are using:
Vermont Electric Light Co., Burlington, Vt.
Glen Mfg. Co., Berlin, N. H.
Rumford Falls Sulphite Co., Rumford Palls, Me.
Northfleld Electric Co.. Northfleld, Vt.
Hollingsworth & Whitney Co., Waterville, Me.
Bar Mills Electric Co., Bar Mills, Me.
Forest Mills Co., Bridgton, Me.
Norway Electric Light Co., Norway, Me.

Crookston Water, Pr. &Lt. Co.. Crookston, Minn.
Pondicherry Mills, Bridgton, Me.
Kingston Electric Co., Philadelphia, Pa.
Burgess Sulphite Co., Berlin, N. H.
Cliff Paper Co., Niagara Falls, N. Y.
Westbrook Electric Light Co., Westbrook, Me.
Valleyfleld Electric Co., Valleyfleld, Quebec.
Orr & Co., Paper Mills, Troy, N. Y.

Recent orders have just been received from Stanley Electric Mfg. Co., Pittsfield, Mass.; Calumet
& Hecla Smelting Co., So. Lake Linden, Mich.; Edison Elec. Ill'g Co., Topeka, Kan.; Marietta Elec.
Co., Marietta, O., and Westbrook Elec. Lt. & Pr. Co., Westbrook, Me.

CORRI •ONDENCI iOLICITI
Patents owned and controlled exclusively by

Boston Office, 154 Congress St.

New York Office. Brewster Eog. Co.,
Thames Building, New York City.

Send for Circular >
mention Western Electrician.

Tili BELKNAP MOTOR CO.,
Home Office and Manufactory: Portland. Me.. Ui S. A.



May 22, 1897 WESTERN ELECTRICIAN r XIU

KK>0<HXX><><><><KK><><><H>^^

Special
WESTERN . .

.

ELECTRICIAN

3 MONTHS 50 CENTS
THIRTEEN NUMBERS CONTAINING B. J. ARNOLD'S ELEVEN LECTURES ON THE

"DESIGN AND CONSTRUCTION OF ELECTRIC POWER PLANTS," DE-
LIVERED IN MARCH AT THE UNIVERSITY OF NEBRASKA.

SIXTH LECTURE IN THIS ISSUE.

TITLES OF THE LECTURES:

B. J. ARNOLD.

1.

3.

3.

4.

5.
«.

Possible Sources of Energy.
Cost of the Production of Power.
Boilers and Accessories.
Water Supply, Pumps, Condensers, Heaters,
Economizers, Etc.

Engines.
Piping.

7.

8.

».

IO.
11.

Connections ^between Engines and Gen-
erators.
Generators and Switchboard.
Storage Battery Auxiliaries.
Preliminary Determinations.
Bnildings and General Arrangements.'

"In securing the exclusive right to the serial publi-

cation of the lectures delivered last month at the Uni-

versity of Nebraska, by Bion J. Arnold, the West-

ern Electrician feels that it is providing for iti

readers during the next three months a feature of

assured excellence. As a student, Mr. Arnold is

close, careful, persistent, yet enthusiastic withal; as

an engineer he is practical, cautious, yet quick to

adapt himself to existing conditions, and eager to

secure the best result without dogmatic adhesion

to any pet theory. He seems to balance well the-

ory and practice and has been successful in ac-

complishment. Devoting especial attention to power

station work, he is well qualified to speak on the

"Design and Construction of Electric Power Plants,"

which is the subject of his series of lectures. The

first lecture, which appears in this issue, somewhat

abridged, shows with what thoroughness Mr. Ar-

nold approaches his subject."

—

Editorial Announce-

menl.

WESTERN ELECTRICIAN for 13 Weeks, and learn all about Electric Power Plants.

Numbers Can JB© Furnished.

0<K>0<>0<KX><K><>0<><>-0<>-©^^
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NEW DRY CELL!
Valuable fea-

tures—Excep-
tionally long life

—Stands "shelf-
wear" indefi-
nitely.

I
genorTcolburn,

92 Washington St.,

BUFFALO, N. Y.

•jgELTlNGs St. Louis, Mo., IT. S. A.

::
:"- 3

NUINElRAWHIDb

Si LlATHER.

i&Z'S PATENT

IB COVER.

UpDiiSSINE
LT* AND

' _LT CEMENT.

iJ-arJjreiilarS'

BBANOHKB: 18* Summer St., Boston) US Libert* St., New York; 129 Korth 3d St., Philadelphia,

fJH) DELAWARE HARD FIBRE CO.,
^aku^ WILMINGTON, DEL,

SEND FOB CATALOGUE AND SAMPLES.

Sheets, Rods. Tubes and Special Shapes.

LUBRICATE
,

WITH HEb _
WANT IT TO LAST

•^'YOUR BICYCLE
ET U I ft. IfYOU

IDIII IA N. LANAri? *Jfc I «»icA<io
MtrAt wo/Memrim tools $ft,m/tr Us-M-

.ftifi
aco

VULCANIZED FIBRE CO
ILISHED 1873.

SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

WINSTON-DEL The Standa rd E lectr ical Insulating Material of the World. ^deystTnI^york.

Jewell Belting Co.,

TAKJTEKS OF

OAK BELTING LEATHER.
Manufacturers of ... .

High Grade Oak Belting,

HARTFORD, CONN.

KARTAYERT.
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBING.

For Electrical and Mechanical Purposes, Railway Dust Guards, Washers
and Packings. Patent Insulating Cleats.

MANUFACTURED BY

THE KARTAYERT MANUFACTURING CO., Wilmington, Del.

REPAIRS
Black Diamond File Works.

Est. 1 863

Twelve

Medals

Awarded at

International

Expositions.

nc. 1895.

Special Prize

Gold Medal

at Atlanta,

1895.

Oar goods are on sale in every leading Hardware Store

in theUnited States and Canada.

Q. & H. BARNETT COMPANY,
PHILADELPHIA, PA.

N. B. BUBB, Manager.

L. W. DAVIS,
MURDOCK BUILDING,

CINCINNATI, OHIO.

J. M. CHESNUT, Supt.

WILLIAMSPORT WOODEN PIPE CO.,

J

MANUFACTURERS OF

WOODEN CONDUIT,
UNDER CHESNUT PATENT.

Write for Information and Save Money.

WILLIAMSPORT, PA.

AN EXTENSIVE AND IMPROVED CREOSOTING WORKS ATTACHED TO THE PLANT.

For underground electrical purposes the conduit produced under

this process is the most practical, the most durable and the most

economical of any conduit on the market.

This conduit is now being used in the leading cities, and the best

of references furnished on application.

THE
OFFICES:

Schenectady, N. T.
Cleveland. Oliio;
Boston, Mass., iso Summer St.

New York, N. Y\, 44 Broad Street.
Philadelphia, Pa., 509 Arch Street.
Cincinnati, Ohio, 4S}' West Kourth Street,

Chicago, 111.. Monadnoek Building.
St. Louis, Mo., Wainwright Building.
Atlanta. Ga., Equitable Building.
Denver. Colo.. Kittredge jguilding.

San Francisco, Cal., 15 First Street.

Toronto. Ont., Canadians-General iileo. C<
Pittsburg, Pa., Carnegie Building,

BRUSH
ELECTRIC CO.
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND AND SUBMARINE.

western selling agent, Simplex Electrical Company,
H. R. HIXSON,

1137. Monadnock Block. CHICAGO. 75-8 I Cornhill, BOSTON, MASS.

F\ IVI
MANUFACTURER OV

INSULATED ELECTRIC WIRE,
FLEXIBLE CORDS AIMED CABLES.

200 ASD SOS NORTH THIRD STREET, PHILADELPHIA, PA.

*S>«>1
1889—Paris Exposition,
Medal for Rubber Insulation.

1893—World's Fair,
Medal for Rubber Insulation.

TRADEMARK.

THE STAXDABD FOR
RUBBER IXSEEATIOST.

Sole Manufacturers of

flkonite Wires, Okonite Tape, Manson Tape, Candee "#.•'- Wires.

253 BROADWAY, NEW YORK.
Willard L. Candee. I «„„,„„„
H. Durant Cheever. f

"«n»9« rs-
Geo. T. Manson. Gen'l Supt.
W. H Hodgins, Secy.

National Conduit & Cable Co.
ORICINAL MANUFACTURERS AND PATENTEES OF

Paper Insulated Cables and Cement Lined Pipes
For all Classes of Electric Service, Electric Rail way, Light and Power,

Telephone and Telegraph.

At least three-quarters of the underground cables ordered in the United States during 1890
3tnd 1897 are paper insulated. Our strongest endorsement is found in the fact that our competitors
are endeavoring to put cheap imitations on the market. BEWARE OF INFRINGERS.

If you want the fcest, or to learn what is the best, communicate with us.

MAIN OFFICE, TIMES BUILDING, NEW YORK.
BRANCHES : Chicago. Rookery : Philadelphia, Betz Bldg. : Boston, Ames Bldg.

Enamel Field Rheostats,

NO DELAY IN FILLING ORDERS.

The "UNIVERSAL" is the Best to Date.

AMERICAN ELECTRIC
HEATING CORPORATION,

BOSTOX, MASS.
Mavemeyer Bldg., NEW YORK. Monadnock Bldg., CHICAGO.

^jfESTIIN ElecMcal \n\mm\ Co.,

114-120 William St., NEWARK, N. J., U. S. A.

Illuminated Dill

Station Instruments.

These Instruments are
S>aeed upon the same pen-
eral principle and are juet
«a accurate as oar regular
Standard Portable Direct
-Current Voltmeters and
Ammeters, but are much
larger, and the working
,parta are inclosed In a
neatly designed, dust-proof
caBt-iron case which effect-
ively shields the iuatru-
mentsfjom disturbing io-
Uueacee of external mag-
netic fields.

Weston Standard Illuminated
Dial Potential Indicator,

Weston Standard

Portable Direct Heading
Voltmeters and Millivolt-
meters. Ammeters and Mil-
ammeters, Wattmeters
and Voltmeters, for Alter
nating ana Direct Current
Circuits.

Our portable instruments
are recognized as standards
throughout the civilized
world.

Our Semi-Portable La-
boratory Standard Volt-

meters and Ammeters are
still better.

They are the most relia-

ble, absolute standards for
Laboratory use.

SOLE
MAKERS IN THE

U. S. A.'

e Fuel Economizer Co.,
MAIN OFFICE AND WORKS: MATTEAWAM, N. Y.

Branch Offices: 7* Cortlandt St.. New York; 32 1 Ex-
change Bldg., Boston, Mass.; 1340 Marquette Bldg., Chicago: 32 First
St., San Francisco, f'al.

Standard Underground Gable Go.
THE ROOKERY, WESTLNGHOUSK BUILDING, TIMES BUILDING.

CHICAGO. PITTSBURG. NEW YdKK.

Electric Cables, Conduits, Wires and Accessories.
Also High-Grade Rabber Covered Wires and Cables.

HIGHEST
PARIS 1867. CHICAGO 1893. PHILADELPHIA 1876.

^m IXSUIvATBD
WIRES and GABLES.

AERIAL, UNDERGROUND,
SUBMARINE.

(^v TfoiiHr
Vf

iY KEBtlTB TAPE. II

7/S-^ zT'X) w - R - BRIXEY, Mfr.

v$L/d
\ j^iJ 203 Broadway, New York.

VJ'Vjy Western Office, Marquette Bldg., Chicago, lit.

CALIFORNIA ELEC. WORKS, M. DUPEROW. NEW ORLEANS ELEC. CO.,

SAN FRANCISCO. CAL. WASHINGTON. D. C. NEW ORLEANS. LA.

Queen & Co.,
1012 Chestnut St., PHILADELPHIA.

Acme Testing Sets, Queen-Wirt
Switchboard Instruments, X-Ray

Focus Tubes, Induction Coils.

DIMMERS.

THEATER lron Clad Rheostat Co ->

WESTF1ELD, N. J., U. S. A.

f*WEOSTATS
FOR ALL PURPOSES.

LATINUM
For all Purposes.

Scrap »nd NatlTe Platinum Purchased.
BAKEK & CO., 408-414 New Jersef

Railroad Ave., Newark, N. J,

P
YVk^WKtfaL OFFICE AND FACTORY, SANDUSKY, 0.

AGENTS

Mayer & Englund. 10 S. 10th St., Phlla. , Pa.
Smith & Wallace, Hamilton St. , Boston. Mass.
Arthur S. Partridge, Bank of Commerce

Bldg., St. Louis, Mo.
Joshua Hendy Machine Works, 42 Fremont

St., San Francisco.
Central Electric Co., 173 Adams St. , Chicago.
Harry M. Shaw, 120 Liberty St., New York.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Apparatus for

Arc, Direct Current: and Alternat-
ing incandescent Lightingand

Power Transmission.

TRIMMER'S
TOWER WACO
pared with .

STIinFRfiKFR
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EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

Eddy Motors-—Slow, Medium or High Speed.

We build all necessary apparatus for the transmission of Electrical I

Power through, factory or other buildings.

The Eddy Electric Mfg. Co.,
WINDSOR, CONN.

NEW YORK, H. B. Coho & Co., Mail and Express Building.
PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St
BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIRA, S. N. Blake.
ST. LOUIS, Western Electrical Supply Co.
KANSAS CITY, W. T. Osborn.
CINCINNATI, O., Nevada Bid?., John A. Stewart.
CHICAGO, 305 Dearborn St., Wallace & Hine, Managers.

SAN FRANCISCO, CAL., Cal. Elec. Wks., 409 Market St.

l nul ,IIIIP A««p. IIiaaa FOR ELECTRIC DYNAMOS
Armature Gore Discs a*d motors. ......

Made from best quality Soft Iron or Electrical Steel, in sizes from 3 to 14 inches

diameter, with any size hole. Send for prices.

DIE MAKING AND METAL PUNCHING.

THOS. SMITH & CO., 14 Cypress St., WORCESTER, MASS.

THE K. A. K.
Simple in Construction.

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM.
Practical in Operation.

SEND FOR FULL PARTICULARS.

KROTZ. ALLEN & KELLY. s™»™

Alcatraz Electrical Compound,
Manufactured by

THE CALIFORNIA ASPHALT CO.,
57 East 59th St.,

NEW YORK.

ABSOLUTELY UNEQUALED FOR
ELECTRICAL AND WIRE INSULATION, Insulating Connections, Dynamos and Motor Bases, Battery and Accumulator

Shelving, Circuit and Switch-Boards.
WATER-PROOFING Cut-Out Boxes, coating wires when subjected to acid or alkaline fumes, and when laid under

cement, etc.
PAINTING Poles, Brackets, Cross-Arms, Benches, Floors, etc.
COATINC CABLES, Lead-Covered Pipes, and all underground work.

ALCATRAZ ELECTRICAL COMPOUND is manufactured of the celebrated brand of Alcatraz Asphalt, and possesses many well-known points of superiority
It has been tried under severe and exacting conditions, and has given perfect satisfaction. It will not Scale, Crack or Burn. Presents a Smooth Surface.
Adheres Tenaciously. Not affected by Thermal or Climatic Conditions. Resists the action of the Elements, Acids, Alkalies, Sewer Gases, and possesses
great strength and elasticity. Being the producers of the raw product, we are enabled to save the middleman's profit, and offer consumers a superior article at i

«ry iow Price SAMPLE UPON APPLICATION. Agents wanted in all leading cities.

IN A PORCELAIN GUP.
This is One Way of Putting Up

PERKINS FLUSH SWITCHES
AXD 1VO EXTRA COST.

All Parts of Switch Insulated. Solid Adjustable Plates Any
Size You Want.

PERKINS ELECTRIC
SWITCH WIFG. CO.,

New xr9i*k. Hartford, Cnssa. Chicago.
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The "Pioneer"

Secures

You Safety.
You avoid the rocks of litiga-

tion by placing your orders with

the owners of the broad basic

patents of Enclosed Arc Lighting;

also you get safety from falling

sparks by our method. The
'

' Pioneer " gives the best light,

soft, steady, sim-

ple and saving.

The ELECTRIC ARC LIGHT CO.

LOUIS B. MARKS, M.M.E.

CHIEF ELECTRICIAN-

687 & 689 Broadway*

NEW YORK. ISO gotrss-

WRITE FOR INFOR MATION.

DYNAMOS,
1 5 to 1,000 Lights.MOTORS,

l to 50 H. P. ANY VOLTAGE.

Patented Adjustable Dynamos and
Motors for Floor, Wall or Ceiling

The Ahlm-Edwards Electric Co.,

STORAGE BATTERIES.
NON-INFRINGING,

DURABLE, INEXPENSIVE.
OHIO STORAGE BATTERY CO., 59 Wade Building, Cleveland, 0.

HanufecnJrer;|)ARTRICK£/^RTER f0. ELfCTRICALJ

'Dealers II25So.2ndSt.lJPHILADA.lJPA. goods.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Ahlm-Edwards Elec. Co .. Iti

American Battery Co xiv

Am. Elec. Heater Co vli

American El. Heat. Corp.i,xiil

American El. Meter Co
Amer. EL Telephone Co. xvi

American Elec. Works .... xiii

American Engine Co xxi

Amer. Impulse Wheel Co. xiii

Armorite Int. Con. Co xi

Arnold El. Pr. Station Co. xiv

Auto. Cir. Breaker Co xi

Bain, Foree xvii

Baker & Co i

Ball Engine Co . .

BarnettCo., Q. & H xxiv

Bates, D. L. & Bro xiii

Belknap Motor Co —
Bealy & Co.,Chas. H xxiv

Bogart, A. L
Brady, T. H xii

Brill Co., J. a xtii

Brixey, w. R 1

Brush Electric Co xxiv
Bryan & Humphrey xvil

Bryant Electric Co
Buckeye Electric Co
Bullock Elec. Mfg. Co xv

California Asphalt Co 11

Camp Co., H. B xii

Card Electric Co vli

Central Electric Co v

Chicago Armature Co xiv

C. B.&Q. R. R xiv

Chicago Edison Co iv

Chicago EL & Stereo. Co . . xv

Chicago Fuse Wire & Mfg.
Co xiv

Chic. Genl. Fixture Co...

C, M. &St. P. R. R xvii

Clon brock Steam B. Co.. xxi

Commercial El. Sup. Co. . ix

Conn. Pipe Mfg. Co iv

Cornman Co xiv

Cutter El, A Mfg. Co xii

Dallett & Co., Thos, H.... iv

Davis & Son, LB xx
Davis, L.W xiii

Dayton GlobelronWks. Co. xx
Delaware Hard Fibre Co.

Det. & Clev. St. Nav. Co. . . xiv

DiehlMfg. Co vil

Directory, Principal Elec.
and Mech. Engineers... xvii

Dixon Crucible Co., Jos., xii

Empire China Works xvi

Farr Tel. Cons. & Sup. Co.

For Sale Advertisements., xiv

Fort Wayne El. Corp i

Fuel Economizer Co i

Gar] ock Packing Co
Garvin Machine Co., The .

General Electric Co xix
Genor & Colburn xxiv
Gordon-Burnham Bat. Co. xvii

Guild A Lord

Hart, C.S xv
Hart AHegemanMfg. Co. xxii

Hemingray Glass Co xiii

Hodge, Walsh & Loring. .. xiv

Holmes Fibre-Graph. Co. xiii

Holmes, Pyott & Co xiv

Huebel & Manger vii

Hunter Fan & Motor Co. . ix

Internat'l Cor. Schools., xvii

International Elec. Co xiv

Iron-Clad Rheostat Co. .. i

Jewell Belting Co xvi
Johns Mfg. Co., H. W iv

Kartavert Mfg. Co
Keystone Electric Co
Keystone Elec. Inst. Co.. xii

Krotz, Allen & KeUy ii

Kusel. D.A.Tel.Mg.Co xvii

Leclanche Battery Co xv
Leffel & Co., James ... xx

Eastern Elec. Cable Co....

Eddy Elec. Mfg. Co 11

Electrical Exchange, The. xiv

Electric Appliance Co xii

Electric Arc Light Co ill

Elec. Eng. & Supply Co...

Electric Storage Batt. Co. vi

Electrician Pub. Co
xvi, xxi, xxlli

Emerson Elec. Mfg. Co . . xi

ror OI«»sse-fi«cl IncJox of* Advor-fciaomon-ts &•• ^o««

Leonard, Ward, Elec. Co..

Lever C. H. Mfg. Co xiv

Lindsley Bros x

v

Locke, Fred. M xii

Locltwood Long Dist. Tel. e

& Tel. Co. of America... xvil

Lombard Water Wh. G. Co, xiii

Lynn Inc. Lamp Co xv

Main Belting Co
Manhattan Gen'l Cons. Co.

Mansfield Tern. Cop. Co.. xxiv

McLaurin & McLaren xii

McLennan & Co., K
McRae, A.L.... xvii

Metropolitan Elec. Co— xxi

Mica Insulator Co
Midland Electric Co

Mitchell Temp CopperCo. xiv

Moore, Alfred F i

Muir & Sons, Thos
MunsellA Co., Eugene... xii

Nat. Conduit & Cable Co. i

National Electric Co ... .

National India RubberCo.

National Tube Works Co. xi

New York Ins. Wire Co.. xxiv

Northern Elec. Mfg. Co.... xi

Ohio Electric Works vii

Ohio Storage Battery Co. . iii

Okonite Co., The 1

Orne Elec. Const. Co xvii

Otto Gas Engine Wks.... xxi

PaisteCovH. T
Partrlck & Carter Co
Partridge Carbon Co
Patitz, A. M
Peerless Rubber Mfg.Co..

,

Pelton Water Wheel Co..

Peoples' Electric Co
Perkins EL Switch Mfg.Co
Perrizo & Sons

Peru Elec. Mfg. Co ... .—
Philadelphia Eng. Works

.

Phillips Ins'd. Wire Co.

.

Phosphor- BronzeS. Co.Ld
Pittsburg & L. S. Iron Co.

Pratt, Chas. A
Puritan Electric Co

Queen & Co

xvii

xii

Reisinger, Hugo ix

Reynolds, S.K xii

Rockwood Mfg. Co., The. xii

Rose Poly. Inst xiv

Samson Cordage Wks xii

Sawyer-Man Electric Co.

Schneider Mfg. Co xi

Scott & Janney Elec. &
Mfg.Co x

Shultz Belting Co xxiv

Siemens & Halske E. Co..

Simplex Electrical Co., The, i

Smith &Co., Thos 11

Smith Co., S. Morgan.... xx
Standard Paint Co

Standard Tel. & El. Co xvii

StandardTJnderg.CableCo. i

Stanley Electric Mfg. Co.. xix
Sterling & Son, W. C xv
Stllwell-Bierce & Smith-
VaileCo xiv, xv

Storey Motor & Tool Co. iv

Stromberg -Carlson TeL
Mfg Co

e ,. xvi
Studebaker Bros. Mfg. Co. 1

Swarts Metal Refin'g Co.. xiv
Swett & Lewis

Taber & Mayer
Triumph Electric Co

Van Duzen Gas & Gasoline
Engine Co xxi

Van Home, Burger & Co.. xxi
Viaduct Mfg. Co xvii

Vulcanized Fibre Co xxiv

Wabash R. R v
Want Advertisements ... xiv
Ward A Co., Montgomery.
Warren El. & Spec. Co... viii

Warren Electric Mfg. Co.. iv

Washburn & Moen Mfg. Co. xiii

Webster, Warren & Co xxi
Western Tel. Cons. Co ... . xvi
WestinghouseEL&Mf.Co.. vil

Weston Electrical Inst. Co. i

Whitman & Couch xvi
Willard El. &Bat. Co xiv
Williamsp. Wdn. Pipe Co xxiv
Worcester Polytech. Inst . . xiv

VI.
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PARAGON

FAN MOTORS.
CHICAGO EDISON COMPANY,

139 ADAMS STREET, CHICAGO.

THE
THE ORIGINAL PATENTEES AND MANUFACTURERS OF

Cement-Lined Ducts

Engineers and Contractors for Complete Subways.

Address all Correspondence : NEW HAVES, CONN.

The Connecticut Pipe Manufacturing Company, THE STOREY MOTOR & TOOL CO.,

Storey
Motors.

Iron-clad. Completely Closed
In. Dust and Moisture ^
Proof. No External Mag-
netism, i Ik

Specially Adapted for Direct %^-j

Connection to Machinery.

Special Direct Current Motors for All Classes of Work.

Office and Factory, West Haven, Conn.

Business Established 1S65.

Incorporated 1892.
E. H. Phipps, President.
GEO. O. Richards, Secretary.
Chables Ward, Gen. Mgr.

Electric Motors and Generators,
MANUFACTURED BY

THOS. H. DALLETT * CO.,
York St. and Sedgley Ave.,

PHILADELPHIA, PA.

•••••••••••

Portable Electric Drills,

Starting Boxes and
Controllers,

Automatic Switches^ Flexible Insulated Couplings.

an
m
d
a,

?ac°t
f

o
f^ 212-226 Carter St., Philadelphia, Pa.

CHICAGO OFFICE: Metropolitan Elec. Co., 186-188 Fifth ATe.
STEW YORK OFFICE: 13C Liberty Street.

BRANCH FACTORY: Hamilton, Canada

SECTION INSULATORS.
Aa_ Strongest,

Simplest,
Durable.

The "Philadelphia Break" and Insulated Crossings are used in some of the
most complicated overhead work in the United States. None lighter, mire reliable
or practical. Crossings made for

special angles, multiple wires, etc.

Trolley Line Insulators,

Vulcabeston Controller Parts, etc.

Toggle-Clamp Cable Insulators,
etc.

H.W.JOHNS MANUFACTURING CO.,
340 Randolph St., Chicago, 11

NEW YORK. BOSTON. PHILADELPHIA. LONDON.

NEW EDITION,
CROSBY & BELL'S ELECTRIC RAILWAY,

Jl'ST OCT. PRICE S3.SO. SEND FOB IT.
ELECTRICIAN PUBLISHING CO., 510 Marquette Building, CHICACO.

The Warren Alternator.
THE

MODERN DYNAMO
FOR CENTRAL STATION WORK.
WARREN
ELECTRIG
MFG. CO.,
SANDUSKY. OHIO.

NOISELESS IN OPERATION.
A MONEY EARNER.

Embodies in the simplest possible form
of construction all the most advanced ideas
in the generation of the alternating- current,

for use wherever and however it may be
required.
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WHEN WE WERE IDLE BOYS
Our wants were few; now that we are busy men they are numerous.

We can supply "A LONG FELT WANT" for a reliable FAN HOTOR.

Send for our Fan Catalog.

CENTRAL ELECTRIC COMPANY,
GEO. A. McKINLOCK, Pres

CHA5. E. BROWN, SECY.

S. H. FRAZIER. Treas.

•73=I75 Adams Street,

CHICAGO.

*> IT NEVER
*S DISAPPOINTS IX

NATIONAL ELECTRIC LIGHTASSOCIATION
NIAGARA FALLS,
June 8, 9 and 10, 1897.

Buy jnr fidels ra teSlbashM
The Shortest Line via Detroit and by

$1 .40 the cheapest from Chicago,.

The rate Chicago to Niagara Falls and return via the Wabash "Niagara Falls

Short Line" for this meeting will be #16.00.

FAST TRAINS, with Through Sleeping Cars, via this Route leave Chicago 3:00 p. m. and 11:32 p, m. daily.

MEALS IN DINING CARS.

Depot, Dearborn Station, Corner Polk and Dearborn Streets.

CITY TICKET OFFICE, 97 ADAMS STREET.
F. A. PALMER, A. G. P. A.,

CHICAGO, ILL.

N. C. KEERAN, C. P. &.T. A.
CHICAGO, ILL.
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"<£ijloi-mr Accumulator'

By the use of Chloride Accumulators electric lights and electric elevators

i can be operated from one dynamo, which is run under a full steady load, equal to the average

J demand, as against two or more dynamos operated under fluctuating loads with low load

factors.

THE ELECTRIC STORAGE BATTERY CO.,
DREXEL BUILDING, PHILADELPHIA, PA.

BRANCH OFFICES: 66 Broadway, New York; 1543 Marquette Bldg.. Chicago; 215 N. Calvert Street. Baltimore. Md. ; 222 Market Street, San Francisco. Ca

:

92 State Street. Boston. Mass.

ELECTRICITY FOR EN6INEERS.
424 PAGES. ILLUSTRATED. PRICE $2.50.

ELECTRICIAN PUBLISHING CO.
5(0 Marquette Building, CHICAGO.

Accumulators.
American Battery Co-
Electric Storage Battery Co.
Ohio Storage Battery Co.
Willard EL A Battery Co.

Annunciators .

Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Electric Appliance Co.
Partrick A Carter Co.

Arc Lamps.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial EL Supply Co.
Diehl Mfg Co.
Electrio Arc Light Co.
Ft."Wayne Elec. Corporation.
Manhattan Gen'l Cons.-Co.
Peoples Electric Co.
Perkins Elec. Switch Mfg. Co
Puritan Electric Co.
Westinghouse El. & Mfg. Co.

Arc Light Cord.
Samson Cordage Wks.

Batteries and Jars.
Central Electric Co.

Chicago Edison Co.
Chicago Gen'l Fixture Co.

Commercial El. Supply Co.
Electric Appliance Co.
Genor A Colburn.
Gordon-Burnham Battery Co
Leclanche Battery Co., The.
Metropolitan Electric Co.
Midland Electric Co.
Muir A Son, Thos.
Ohio Electric Works.
Peru Elec. Mfg. Co.

Bells.
Central Electric Co.
Commercial EL Supply Co.
Electric Appliance Co.
Huebel A Manger.
Ohio Electrio Works.
Partrick A Carter Co.

Belting.
Jewell Belting Co.
Main Belting Co.
Peerless Rubber Mfg. Co.
Shultz Belting Co.

Boilers.
Clonbrock Steam Boiler Co.

Books, Electrical.
Electrician Publishing Co.

Brnshes.
Central Electric Co.
Commercial El. Supply Co.
Holmes Fibre-Graphite Co.
Partridge Carbon Co.

Burglar Alarms.
Central Electric Co.
Commercial EL Supply Co.
Electric Appliance Co.
Huebel & Manger.
Partrick & Carter Co.

Cables (See Insulated Wires.)
Cables, Electric (See Insu-
lated Wires), Copper,
Sheet and Bar.
American Eleo. Works.
Brixey. W. R.
Central Electric Co.
Commercial EL Supply Co.
Eastern Electric Cable Co.
Metropolitan Electric Co.
Moore. Alfred F.
National Cond A Cable Co.
New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C Co.
Washburn & Moen Mfg. Co.

Carbons.Points& Plates.
Central Electric Co.
Chicago Edison Co.
Chicago General Fixture Co.
Commercial El. Supply Co.
Electrio Appliance Co.
Partridge Carbon Co.
ReiBinger, Hugo.

Cars.
Brill Co., J. G.

Compound.
Central Electric Co.
California Asphalt Co.
Commercial El. Supply Co.
Electric Appliance Co.
Johns Mfg. Co., H. W.
McLennan & Co., K.
Okonite Co.
Standard Paint Co.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Conduits.
Armorite Interior Cond. Co.
Camp Co , H. B.
Central Electric Co.
Commercial El. Supply Co.
Conn. Pipe Mfg Co.
Electric Appliance Co.
Muir A Son. Thos.
National Cond. & Cable Co
Williamsport Wdn. Pipe Co.

Construction & Repairs.
Bullock Elec. Mfg. Co.
Chicago Armature Co.
Chicago Edison Co.
Davis, L- W.
Electrical Exchange, The.
Ft. Wayne Elec. Corporation.
Hodge, Walsh A Loring.
Keystone Eleciric Co.
National Electric Co.
Warren Electric Mfg. Co.

Contractors and Electric
Light Plants.
Ahlm-Edwards EL Co.
Arnold El. Pr. Station Co.
Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
Bullock Elec. Mfg. Co.
Card Electric Co.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hodge, Walsh A Loring.
Keystone Electric Co.
Northern Electl. Mfg. Co.
Patitz.A. M.
Peoples Electric Co.
Scott A Janney ELA Mfg. Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Warren Electric Mfg. Co.
Westinghouse Elec & Mfg Co.

Copper.
Besly&Co., Chas. H.
Mansfield Temp. Copper Co.
Mitchell Temp, Copper Co.

Copper Wires.
American Electrical Works.
Besly&Co., Chas H.
Brixey, W. R.
Central Electric Co.
Chicago Edison Co.
Commercial EL Supply Co.
Electric Appliance Co.
General Electric Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn A Moen Mfg. Co.

Cordage.
Samson Cordage Wks.

Correspondence Schools.
Int. Correspond. Schools.

Crookes' Tubes.
Central Electric Co.
Commercial El. Supply Co.
Perkins Elec. Switch Mfg.Co.
Swett & Lewis.

Cross-Arms, Pins and
Brackets.
Brady, T. H.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.

Cut-Outs and Switches.
Automatic Cir. Breaker Co.
Bryant Electric Co.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Eddy Elec. Mfg. Co.
Electrio Applianoe Co.
Elec. Eng. & Supply Co.
Ft. Wayne Elec. Corporation.
General Elec. Co.
Hart & Hegeman Mfg. Co.
Paiste Co.. H. T.
Peoples Electric Co.
Peru Elec. Mfg. Co.
Perkins Eleo. Switch Mfg. Co.
Reynolds, S- K.
Westinghouse El. & Mfg. Co.

Discs.
Smith & Co.. Thos.

Dynamos.
Ahlm-Edwards El. Co.
American Engine Co.
Brush Electric Co.
Bullock Elec Mfg. Co.
Card Electric Co.
Central Electric Co.
Chicago Armature Co.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Keystone Electrio Co.
Muir A Son, Thos.
Northern Electl. Mfg. Co.
Scott & Janney El. A Mfg.Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Warren Electric Mfg. Co.
Westinghouse EL & Mfg. Co.

Economizers. Fuel.
Fuel Economizer Co.

Electric Heaters.
American El. Heater Co.
American El. Heating Corp.
Johns, H. W.,Mfg. Co.

Electric Meters.
American El. Meter Co.

Electric Railways.
Brush Electric Co.
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg. Co.

Electrical and Mechani-
cal Engineers.
Bain, Foree.
Bryan & Humphrey.
McRae, A. L.
Patitz, A. M.
Pratt. Chas. A.

Electrical Instruments.
Automatic Cir. Breaker Co.
Central Electric Co.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Electric Appliance Co.
Elec. Eng. A Supply Co.
Keystone EL Instrument Co
Paiste Co., H. T.
Queen A Co.
Weston Electrical Inst. Co.

Electrical Specialties.
Automatic Cir. Breaker Co.
Central Electric Co.
Commercial El. Supply Co.
Metropolitan Electric Co.
Paiste Co., H. T.
Peru Elec. Mfg. Co.

Electrical Woodwork.
Lever, C. H. Mfg. Co.

Electro-Plating Mach'y-
Besly&Co., Chas. H.
General Electric Co.

Engines. G as.
Otto Gas Engine Wks.
Van Duzen Gas & Gso. En.Co.
Van Home, Burger A Co.

Engines, Steam.
American Engine Co.
Ball Engine Co.
Philadelphia Eng. Works.

Fan Outfits.
Bates A Bro., D. L.
Central Electric Co.
Commercial El. Supply Co.
Diehl Mfg. Co.
Emerson El. Mfg. Co.
Hunter Fan & Motor Co.
Schneider Mfg. Co.
Scott A JanneyEl.AMfg Co.
Westinghouse El. & Mfg. Co.

Feed Water Heaters.
Davis & Son, I. B.

Fibre.
Delaware Hard Fibre Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co.,G. & H.

Fixtures, El. & Comb'n.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.

Fuse Wire.
Central Electric Co.
Chicago Fuse Wire A Mfg.Co.
Commercial El. Supply Co.
Electric Appliance Co.

Gaskets.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Gas flighting, Electric.
Bogart, A. L.

Gears.
Besly A Co.. Chas. H.

General Elec. Supplies.
Besly A Co., Chas. H.
Central Electric Co.
Chicago Edison Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Electric Appliance Co.
Elec. Eng. A Supply Co.
Genor & Colburn.
Hodge, Walsh A Loring.
International Elec Co.
Metropolitan Electric Co
Ohio Electric Works.
Paiste Co., H T.
Partrick & Carter Co.
Peoples Electric < o.

Peru Elec. Mfg. Co.

Globes and Electrical
Glassware.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Hemingray Glass Co.

Gov'nors. Water Wheel.
LombardWater WTieel Gv.Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Induction Coils.
International Elec. Co.
Queen A Co.

Insulators and Insulat-
ing Materials.
Brixey, W. R.
Bryant Electric Co.
California Asphalt Co.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
Elec. Eng. & Supply Co.
Empire China Works.
Hemingray Glass Co.
Hodge, Walsh & Loring.
Johns Mfg. Co., H. W.
Locke, Fred. M.
Mica Insulator Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co.. The.
Paiste Co., H. T.
Peoples Electric Co.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Eleptrlcal Co.
Standard Underground C. Co.

Insulated Wires and
Cables—Magnet Wires.
American Electrical Works.
Brixey. W. R.
Central Electric Co.
Chicago Edison Co.
Commercial EL Supply Co.
Eastern Electric Cable Co.
Electric Appliance Co.
General Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.

Lamps, Alternating.
Puritan Electrio Co.

Lamps, Incandescent.
Buckeye Electric Co.
Central Electric Co.
Chicago Edison Co.
Commercial EL Supply Co.
Electric Appliance Co.
General Electric Co..
Lynn Incandescent Lp. Co.
Metropolitan Electric Co.
Ohio Electric Works.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Warren Elec. A Specialty Co.
Westinghouse El. A Mfg. Co.

Lamp Trim'r's Wagons.'
studebaker Bros, Mfg. Co.

Lightning Arresters.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Westinghouse El. A Mfg. Co.

Magnet Wire.
(See Insulated Wires.)

Mechanical Machinery.
Besly A Co., Chas. H.
Garvin Machine Co., The.
Stilwell-Bierce Smith-Vaile

Mica.
Central Electric Co.
Commercial El. Supply Co.
McLaurin & McLaren.
Munsell & Co., Eugene.

Mining Apparatus, Elec.
General Electric Co.
Westinghouse El. A Mfg. Co.

Motors.
Ahlm-Edwards Elec. Co.
American Engine Co.
Belknap Motor Co.
Brush Electric Co.
Bullock Elec. Mfg. Co.
Card Electric Co.
Central Electric Co.
Chicago Armature Co.
Commercial El. Supply Co.
Dallett A Co., Thos. H.
Diehl Mig. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation,
General Electric Co.
Keystone Electric Co.
Metropolitan Electric Co.
Muir & Son, Thos.
Northern Electl. Mfg. Co.
Ohio Electric Works.
Peoples Electric Co.
Scott & Janney EL & M fg. Co.
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Triumph Electric Co.
Warren Electric Mfg. Co.
Westinghouse El. A Mfg. Co

Packing.
Besly A Co. Chas. H.
Garlock Packing Co.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
California Asphalt Co.
Central Electric Co.
Commercial El. Supply Co.
Johns. H. W. Mfg. Co.
Standard Paint Co.

Phosphor Bronze.
Besly&Co., Chas. H.
Phosphor Bronze Sm. Co.Ltd.

Platinum.
Baker A Co.

Poles.
Hart, C. S.
Lindsley Bros.
National Tube Works Co.
Perrizo A Sons.
Pittsburg A L. S. Iron Co.
Sterling A Son. W. C.

Porcelain.
Bryant Electric Co.
Central Electric Co.
Commercial El. Supply Co.
Empire China Works.
Peru Elec. Mfg. Co.

Pulleys.
Rockwood Mfg. Co., The.

Push Buttons.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Partrick & Carter Co.

Refiners.
Swarts Metal Refining Co.

Reflectors.
Muir A Son, Thos.

Regulators.
Belknap Motor Co.

Re-Winding.
Chicago Armature Co.
Chicago Edison Co.
Electrical Exchange, The.
Hodee, Walsh A; Loring.
National Electric Co.

Rheostats.
Am. EL Heat. Corporation.
General Electric Co.
Iron Clad Rheostat Co.
Leonard, Ward, Elec. Co.
Muir A Son, Thos.
Westinghouse EL A Mfg. Co.

Second-Hand Machin'y.
Chicago Armature Co.
Cornman Co.
Electrical Exchange, The.
National Electric Co.

Shades.
Muir A Son, Thos.

Speaking Tubes.
Electric Appliance Co.
Partrick A Carter Co.

Speed Indicators.
Besly A Co., Chas. H.
Keystone El. Instrument Co
Queen & Co.
Weston Electrical Inst. Co.

Steam Heating.
Webster A Co., Warren.

Steel Pipe.
National Tube Works Co.

Storage Batteries.
American Battery Co
Electric Storage Battery Co.
Ohio Storage Battery Co
WillaraEl. A Battery Co.

Tapes, Insulating.
American Electrical Works.
Brixey, W. R.
Central Electric Co.
Commercial El. Supply Co
Electric Appliance Co.
Metropolitan Electric Co
Moore, Alfred F.
New York Insulated Wire Co.
Okonite Co., The.
Simplex Electrical Co
Standard Paint Co.
Washburn A Moen Mfg. Co.

Telephones, Telephone
Material and Switch-
boards.
American El. Telephone Co
Central Electric Co.
Commercial El. Supply Co
Farr Tel. A Cons. Sup. Co.
Kusel, D. A. Tel. Mfg. Co
Lockwood T. A T. Co. of Am.
Metropolitan Electric Co
Orne Elec. Cons. Co.
Peoples Electric Co.
Standard Tel. A El. Co.
Stromberg-Carlson TLM.Co.
Taber A Mayer.
Viaduct Mfg. Co.
Western Tel. Cons. Co.
Whitman & Couch.

Transformers.
Central Electric Co.
Chicago Gen'l Fixture Co.
Commercial El. Supply Co.
Elec. Eng. & Supply Co.
Ft. Wayne Elec. Corporatio"
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse El, A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
Brill Co , J. G.
General Electric Co.
Westinghouse El. A Mfg. Co.

Turbine Wheels.
Dayton Globe Iron Works Co.
Leffel&Co., Jas.
Pelton Water WheeLCo.
Smith Co., S. Morgan.
Stilwell-Bierce Smith-VaUe.

Water Wheels.
Am. Impulse Wheel Co.
Dayton Globe Iron Works Co.
Leffel A Co., Jas.
Pelton Water Wheel Co.
Smith Co . S. Morean.
Stilwell-Bierce Smith-Vaile

Wire, Bare.
Besly & Co., Chas. H
Brixey, W. R.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Okonite Co., The.
Phillips Insulated Wire Co
Standard Underground C Co
Washburn A Moen Mfg. Co.

X Ray Outfits.
Central Electric Co.
Commercial El. Supply Co.
Queen & Co.
Swett & Lewis.

F"©r Alphabetical Index of Advertis©m«nts See Page III.
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DIEHL ELECTRIC FANS.
WOUND FOR ALL CURRENTS, EXCEPT ALTERNATING.

New Designsfor tms Season.

Ceiling
Column Fans

slier

HIGHEST EFFICIENCY. GREATEST DURABILITY.
Our finest designs are ornamented with solid cast brass.

OUR '97 FAN CATALOGUES ARE NOW READY.
Any ofOar Fans Furnished with Four Blades if so Ordered.

SHOW ROOMS:
NEW YORK, 561-563 Broadway. BOSTON, 128-132 Essex Street.

CHICAGO, 192-194 VAN BUREIM STREET.

DIEHL MANUFACTURING CO
ELIZABETHPORT, N. J.

'J

BELT
DRIVEN

DIRECT
DRIVEN

mm LECTRIC

M^N5FIELD,DHmU.5./I.

Do you want to handle an Electric Tailor's

Goose that will make friends for you; an iron
that will give satisfaction to the user; an iron
that will do the work required of it; an iron
that will last? If so, write for particulars to

the

AMERICAN ELECTRICAL HEATER CO,
197 River St.. Detroit, Mich.

It gives a light that's white and bright,
And two cents is the cost per night.

WE UNDERSELL ALL!
Bicycle Electric Lights 84.00
Necktie Electric Lights 1.50
Edison Electric Motors 1.00

88 Medical Batteries.... 3.95
Eleetrie Bells, finest... .25

Dry Batteries, be3t 25
8100 Bicyeles,best made 39.00

81-25 Bicycle Bells 60

Agents Wanted.
Our Bicycie Electric Light
is the best thing that ever
happened. Catalogue free.

Ohio Electric Works,
13 S. Water St.,

Cleveland, Ohio.

H BELL
easy hi x<; EB.

PIVOTED ARMATURE,

DOUBLE ADJUSTMENT.
SEND FOR CATALOGUE.

HUEBEL & MANGER,
MANUFACTURERS.

290 Graham St., Brooklyn, N. Y.

Westinghouse Polyphase Apparatus Supreme,
Generators, Motors, Transformers, for Two-Phase, Three-Phase and C. F. Scott
Two-Phase Three-Phase System of Alternating- Current Power Transmission.

26,000 H. P. IN OIL-INSULATED TRANSFORMERS CONSTRUCTED.
Potentials from 5,000 to 50,000 Volts. All Apparatus Necessary for 100 Mile Transmission.

WESTINGHOUSE ELECTRIC AND MANUFACTURING CO.
PI

New York, 120 Broadway. Chicago, N. Y. Life Bldg.
Boston, Exchange Bldg. Philadelphia, Qirard Bldg.
Buffalo, N. Y., 8 Erie Co. Bank Bldg Pittsburg, Westinghouse Bldg.
Charlotte, N. C, 36-38 College St. St. Louis, American Central Bldg.

1URG,
San Francisco, Mills Bldg.

Syracuse, N. Y., Bastable Bldg.
Tacoma, Wash., 102 S. 10th St.

Westinghouse Electric Co., Ltd.,
3a Victoria St., London, S. W., England.

For Canada address
Ahearn & Soper, Ottawa, Ont.
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ITHETRUST i
£^I Sent us word that unless we came in they would "bust" ^5
5^ us. Keep your eye on us and we predict that when the ^3
fc^ battle is over it will be found that it is the trust which is 1^3
t^I "busted," and not us. ^35
^C- If this is the case the less contracts you have on hand ^5
»^ for combine lamps the better you will be off. Why should ^3
C^ you make a contract for trust lamps, anyway? We will ^3
•*~- sell you lamps in barrel lots for less than their contract ^5
»~- price and guarantee them at least equal to any trust ^3
•^~- lamp made. Also recollect that when the trust breaks ^3
•*~- (as it is sure to do) we will meet any price which is made ~~+
•~~ or release you from any contract you may have made -~«*

»~- with us. -~*«

•*~- In order to keep up the fight we must have orders. -^+
•~~ Don't wait for someone else to send in the orders. Send —-m
»-~- in yours. -~-<»

I
Ofc

—

H 10, 16 and 20 G. P. Lamps, barrel lots, capped 1 7 ppnfp
§S with Edison or Westinghouse bases .... I Uullla

^^ T.-H., Brush-Swan, TJ. S. and Hawkeye bases, 1 cent extra.
•k~ Schaffer and Perkins bases, 3 cents extra.

| The Warren Electric j
1 & Specialty Co., |
§£ WARREN, OHIO, i|

§S Manufacturers High-Grade Anti-Trust Incandescent Lamps. Jl
£ZZ MENTION THE WESTERN ELECTRICIAN. ^^5
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•TRADE MARK*

THE ELECTRA
HIGHEST GRADE NUERNBERG CARBONS.

JJ

•TRADE MARK-

FOR DIRECT CURRENT ARC LAMPS. FOR ALTERNATING CURRENT ARC LAMPS,
-SEND FOR l-ATEST PRICE LIST TO-

SOLE IMPORTER FOB THE
tTSJTTF/l> STATES ATO CANADA.HUGO REISINGER, NO. 38 BEAVER STREET . NEW YORK.

%

The Tuerk Alternating 7 Current Ceiling Fan.
1897 PATTERNS NOW READY.

Some New Features Embodied in Our '97 Product Make
It Better than Ever.

MADE FOR FROM 50 TO 120 VOLTS.

60, 125 AND 140 CYCLES.

,PECIAL FEATURES:
High ElGomomy.
Self-Oil ir"*gj Beairi rigs.
A elj u s-ta ble Blades.
Sta rting Switch at Bo-fc-fcom.

THE HANDSOMEST FAN ON THE MARKET.

Strong, Reliable, Noiseless, Durable, Ornamental
and Inexpensive to Operate.

Five different styles of finish—Bronze, Bower-

Barff, Ivory and Gold, Nickel, Polished Brass.

SEND FOR 1897 CATALOGUE.

HUNTER FAN & MOTOR CO.,
FULTON, NEW YORK.

E. B. LATHAM & CO., General Sell- %

ing Agents, 136 Liberty Street, New

York, V. S. A.

[HerSjlesBattErjej

JAXk™ bat[eries|

I PORCE1AIN IHStlJATION 01 all KindsJ
We Solicit the maKIm of

Specu. Designs of- Porcelain. ALL
Live men read the

WESTERN ELECTRICIAN

Each Week. Do You ?

Ad." Studio

Commercial

Electrical

Supply

Co.,

St. Louis.

(P. S. Wet OUR Prices
on this Fan!)

a

THE BLOW ALMOST

KILLED FATHER

!

J J

(" IT NEVER FAILED !

")
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CARD TO THE PUBLIC.

The General Electric Company, Westinghouse Electric

Company, Thomson-Houston Electric Company and the

Tesla Electric Company have brought suits against the Scott fc

Janney Electric * Manufacturing Company for "alleged in-

fringements" of their various patents.

This is the USUAL "BLUFF" that is brought to bear upon those

whose inventions are bound to supplant the inventions of the above named

and other large electrical concerns, who cannot at their own terms control

such new inventions.

We are manufacturing under our own patents and are not in-

fringing.
The above named firms are suing us upon a small fan motor as an

excuse to get a chance to make the public believe that the state of the art is

not history as far as they know it.

They have spent millions of dollars trying to invent apparatus to do

certain things. They failed. We did invent it and have had it patented all over

the world. AND IT WORKS.
They will try by strategy to do what they dare not do openly.

We wish to ask that the dealers and others who have received or will

receive threatening letters from the above named concerns, will please send

same to our attorneys, Messrs. Alexander & Magill, Girard Building, Phila.

We are in the field to stay and do not propose to be intimi-

dated. The Scott & Janney Long Distance Single Phase Alternating Railway

and Power System will supersede the inventions of the above named com-

panies. AND THEY KNOW IT.

FULL PROTECTION GUARANTEED TO ALL
PURCHASERS OF OUR APPARATUS.

The Scott & Janney Elec.A Mfg. Co.

1707-1709 FILBERT ST., PHILADELPHIA.
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Etjgexe F. Phillips, Frest. F. N. Phillips, Treas. W. H. Sawyek, Secy.

AMERICAN ELECTRICAL WORKS,
PROVIDENCE, B. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Store, P. C. Ackerman, 10 Cortlaudt St.

Chicago Store, F. E. Donolioe, 241 Madison St.

Montreal Branch, Eugene F. Phillips' Electrical Works.

ONLY

WATER WHEEL GOVERNOR
GOVERNS.

Waterville & Faikfield Railway & Light Co., )

Wateeville, Me., Jan. 18, 1896. f

Lombard Water-Wheel Governor Co., Boston, Mass.
Gentlemen:—In regard to your Type C governor, which is regulating for us

our two Hercules Wheels, which give power to operate our Light Plant, Street
R. R. and Power Generator, we are frank to admit that the machine does its work
admirably. We have no hesitancy in recommending it to those in want of a
governor. (Signed)

I. C. Libby, President Waterville & Fairfield R. R. & L. Co.

LOMBARD WATER-WHEEL GOVERNOR CO,,
61 Hampshire St., BOSTON, MASS.

THE NEW POWER WHEEL,
ZIIM

WATER OR STEAM WHEEL.
FRONT VIEW OF BUCKET.

WILL FURNISH MORE POWER PER CUBIC FOOT OF WATER
USED THAN ANY OTHER WHEEL MADE.

SENS FOR CATAI.OGXTE

.

AMERICAN IMPULSE WHEEL CO. OF N. Y., liberty st

No Sparking Under Varying Load,

No Wear on the Commutator.

90£ PURE GRAPHITE.

Holmes Fibre=Graphite Mfg. Co.,

Station Z, Philadelphia.
WHITE FOR PRICE IilST.

FWE-GRAPHITEi

COMMUTATOR }{,

WBRUSh ft.

l^VYr\ASTO.KM\NC

J. G. Brill Company, Philadelphia,

ELECTRIS
SOLID F="0

TRUCKS

MANUFACTURERS OF

CARSANDT
>GE£D FRAME!
R 4-WHEEL

RUCKS,
TRUCKS,
OARS.

PIVOTAL TRUCKS FOR STEAM AND
ELECTRIC SERVICE.

The PERFECT TRUCK, our "No. 27," is safer, easier on rails, easier for

passengers and imparts less motion to the car body than any truck ever made.

WE CAN SUBSTANTIATE OUR CLAIMS:

EVERYTHINB IN WIRE.
BARE AND INSULATED.

ALSO MANUFACTURERS OF THE "CHICAGO" RAIL BOND.

WASHBURN * MOEIM MFC. CO.,
WORCESTER, MASS.

BRANCH OFFICES AND WAREHOUSES: New York, Chicago, San Francisco, Houston, Philadelphia,

Pittsburg, Scranton.

"VV*AAAAA*AW"
Patented.

MDOUBLE GROOVE PONY INSULATOR
HIGH INSULATION.

The most perfect Glass Insulator made is tho
Teat Insulator.

"The Teats on the lower rim of the petticoat
attract the water on the outer and inner surfaces
of the Insulator into drops. The water drops
from these points onto the cross arm, thereby
preventing the moisture from creeping to

the pin."

HEMINGRAY GLASS CO..
covi

KT°-
FACTORIES, MUNCIE, IND.

REPAIRS
L. W.DAVIS,

MURDOCH BUILDING,

CINCINNATI, OHIO.

Electric Stew Pan. Electric Curling Iron Heater.

Some of our goods which connect to lamp sockets,
using from i to 2 amperes at 110 volts.

AMERICAN ELECTRIC
HEATINC CORPORATION.

Electric Heating Tad.

NEW YORK.

39 CORTLANDT STREET.

BOSTON,

SEARS BUILDING.

CHICAGO,

IW0NADN0CK BLOCK.

Electric Smoothing Irons, Electric Font Wannf*

ELECTRIC

FAN

Wouncf tor
Any Voltage

A Written Guarantee

With Each Fan

D.L. BATES &.BR0.
' ^-^TT-^ DAYTON 0.

WEATHERPROOF WIRE,
AGENCIES:

Western Electric Co., New York.

Electric Appliance Co., Chicago,

Pettingell Andrews Co., Boston.

Electrical Engineering Co., Minneapolis,

St. Lonls Electrical Supply Co., St. Louis,

Tie Bradford Belting Co., Cincinnati.

Phillips Insulated Wire Co.

Office and Factory: PAWTUCKET, R. I.



WESTERN ELECTRICIAN May 29, 1897

WANTED.
Position as superintendent of electric lighting

or power plant by man with, twelve years' expe-
rience in building and operating plants. I can
give the best of references as to ability and
character. "Would be pleased to hear from par-

ties wanting a No. l hustler. Address "Hustler,"
care Westekx Electrician, 510 Marquette
Building, Chicago.

WANTED.
To sell an electric light plant located in a grow-

ing and prosperous town In Northwest Missouri.

It is paving a good profit. For particulars address
"Dividend." care tt esterx Electrician, 510

Marquette Bldg., Chicago.

WANTED.
A Van Houten & Ten Broeck or a AVaite &

Bartlett static machine; must be in perfectorder
and having all recent improvements. T. H.

JOHNSON, 245 E. Seventh St., St. Paul.

WANTED.
ARMATURES TO REWIND.
Winders direct from T.-H. and Westinghouse
shops. Work guaranteed. Ten years' experience.
Light plants installed complete. Send for prices.

HODCE, WALSH & LORINC,
631 Delaware, Kansas City. Mo.

Kids for lighting the streets and public squares
of Oneida. Madison County, N.Y., with electricity

for five years, will be received up to 8 o'clock

p. m., June 4, 1897. Write to undersigned for
specifications.

H. L. BONNEY, Clerk,
Oneida. Madison County, N. Y.

By Order of the Board of Trustees.

BIDS WANTED.
The City of Eldon, Iowa, is in the

market for an electric light plant, con-

sisting of 50 k. w. alternator and engine,

boiler, building and line of construction

for municipal and commercial light-

ing. Plans and specifications may be

seen at the office of Mayor H. R.

BAKER, Eldon, Iowa.

Bids received until noon, June 10,

1897. City reserves right to reject any

or all bids.

F~OR SAL-E-
Second hand Arc Lamps of different manu-

facture: good as new and thoroughly tested:

also, Arc and Incandescent Dynamos and other
electrical apparatus.
Always in the market for scrap Dynamos.

Motors, Wire, Copper, burned out Incandes-
cent Lamps and Lamp bases, etc.

"SPECIAL"—World's Fair Electric Launch, in

first-class condition, CHEAP. Address THi;
CORXIIAX COMPA.W.1134 Hamilton St..

Cleveland, Ohio.

FOR SALE CHEAP.
v ix 25 amp. 110 volt dynamos, compound wound,
six five horse power motors, any voltage.
Twelve amperemeters.
Twelve voltmeters. Write for prices.

HOLMES, PYOTT & CO.,
13 V Jefferson St., Chicago.

ELECTRICAL

EXCHANGE,
166-174 S. CLINTON ST.,

CHICACO.

long-Distance Tel. 744 Express.

WRITE FOR PRICES.

FOR SALE.
One 30 h. p., 500 volt iron clad, sec-

ond hand.

One 25 h. p., 500 volt iron clad, sec-

ond hand.

One 250 ampere, 230 volt Manches-
ter type, compound wound, new,
complete.

One 150 ampere, 220 volt Manchester
type, compound wound, new,
complete.

One 7} h.p., 220 volt iron clad motor,
new.

One 2 h. p., 220 volt iron clad motor,
new.

One i h. p., 220 volt Iron clad motor,
new.

One s h. p., 220 volt Manchester type,
second hand.

All the above machines hare self-oiling bear-
ings and guaranteed to be as represented. Write
for prices.
Also the following:

One 15 light arc dynamo, new type
Excelsior.

One 7 light arc dynamo, old type Ex-
celsior.

Two 10 light arc dynamos, old type
Bain.

Fifty double carbon Excelsior arc

lamps.

Ten single carbon Rushmore arc

lamps.

Nine single carbon Bain arc lamps.

CHICACO
ARMATURE
COMPANY,
(Incorporated),

14 and 16 North Canal Street, Chicago.

sum/is!

MMfim
ROSE POLYTECHNIC INSTITUTE
A College of Engineering. Mecnanieal.Electricai.Civi]

l^iiLriiieering, Chemical courses. Well endowed. Exten-
sive Shops. Modernlv equipped Laboratories in all

Depts. Expenses low. 15th rear. For catalojrue ad-
dress c. L. M.EES, President. Teive Haute, lnd. -

Arnold Electric Power Station Co,,

Suite 1540 Marquette Bldg., Chicago.

Engineers and Contractors for

Electric Power Stations.

Sole owners of patents controlling the "ARNOLD
SYSTEM" of power station construction.

Reduction in first cost, economy and greater
reliability in operation. "Write for information.

Map of the United States.
A large handsome Map of the United

States, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S- Eustis, Gen'l Pass. Agent, C, B.

&Q. R. R., Chicago, 111.

TEMTEm .

CORRY-PA.

Scrap Copper Wire Wanted.
If you have any Old Copper Wire of any description to

dispose of, it will pay you to communicate with us, as we are
"".'» all times in the market for any quantity of Scrap Copper
Wire, at the highest market values. We pay cash and send
prompt returns. We are also supplying the electrical trade with
our high grade Babbitt, Cotton Waste, Solder, Etc. Please com-
municate with us.

SWARTS METAL REFINING CO.,
20 N. Despialnes Street, CHICACO ILL.

Stilwell's Patents™™ Water Purifier.
Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

Tie StJliell-Bierce & SmitMaile Co.,

DAYTON, OHIO.
RIsdon Iron A Locomotive Works. San Francisco. Cal„ Pacific Coast Agent.

THE Will*MA

SToR/WE *•••
•• .. BATTERY

rKOTrenoH currantsed
TM« vviuaho electric sbattery co.

C LEV* LAN fl»0HJA»-_

Anchor or Toggle Bolt.

The Worcester Polytechnic Institute,
WORCESTER. MASS.

T. C. ME3fDESHALI, President.

Courses of study in Mechanical, Civil and Elec-
trical Engineering, Chemistry and General
Science. New and extensive lahoratories In

Ensint>erln(r. Electricity, Physics and Chemistry.
Special facilities in Steam and Hydraulics. 176-
page Catalogue, showing positions filled by
graduates mailed free. Address J. K. MAE-
SHALL, Registrar.

The Coast Line to MACKINAC
" TAKE THE '

<\s™ MACKINAC
DETROIT
PETOSKEY
CHICAGO

New Steel Passenger Steamers
The Oreatest Perfection yet attained in

Boat Construction— Luxurious Equipment,
Artistic Furnishing, Decoration and Effic-

ient Service, insuring the highest degree of

COMFORT, SPEED AND SAFETY
Four Trips per Week Between

Toledo, Detroit and Mackinac
PETOSKEY, "THE SOO," MARQUETTE

AND DULUTH.
LOW RATES to Picturesque Mackinac am!

Return, including fleals and Berths. From
Cleveland, $18; from Toledo, $15; from
Detroit, $13.50.

DAY AND NIGHT SERVICE.

Between Detroit and Cleveland
Connecting at Cleveland with Earliest

Trains for all points East. South and South-
west and at Detroit for all points North and
Northwest.

Sunday Trips June, July, August and Sept. Only

EVERY DAY BETWEEN

Cleveland,Put=in=Bay^Toledo
Send for Illustrated Pamphlet. Address
A. A. SCHANTZ, o. p. *., DETROIT, MICH.

Tne Deiroit & Cleveland Steam Nav. Co.

AMERICAN"ST
ARE THE BEST. Sond (or Descriptive Circular.

Absolutely Non-Infringing.
Protection Cuaranteec*.

AMERICAN BATTERY CO.,
d iee9. 38 W. Quincy St., Chicago. III.

Electrical and Small Woodwork a Specialty.
Send for catalogue.

C.H. LEVER MFG. CO., CHICAGO.

FUSE WIRE)**""*
AND LINKS Capacity.

FOR ALL SYSTEMS. )
Ab80,,1^«rn,.

as
m
N
S
V

CHICAGO FUSE WIRE & MFG. CO.,

153 Lake St., Chicago.

INTERNATIONAL ELECTRIC CO,
76 Beekman Street.

New York.
Ruhmkorff

Induction Coils,

Telephone Colls, Expert*

mental Work, Small Ma-
chinery. Blndlne Posts.

JVEW EDITION.

X -RAYS
FOR EVERYBODY.

Ld>vard Trevert.

Just off the Press. 93 Pages. 47 Illustrations.

Fully describes in plain terms how to perform experiments with the X-Ray Outfit.
Tells what electrical apparatus is needed and how to manipulate it. Illustrations show
clearly how to connect up the Crookes Tube, the Ruhmkorff Coil, and how to run
them, either by batteries or electric light currents. How to make an X-Ray Outfit
very cheaply, including a Fluoroscope.

Write us at once, enclosing 25 Cents in stamps, postal note, express money or-
der, and get one of these valuable books.

ELECTRICIAN PUBLISHING CO.,
6,° SWS2S11*-
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Victor Turbine Water Wheel
Cylinder or Register Gate— Close Regulation and High Efficiency

at Full and Partial Gate.
The attention of ELECTRIC COMPANIES is called to this CELEBRATEn WATGBWHKiX as particularly adapted to their use. on account of its remarkably steady motion,

high speed and great efficiency and lame capacity for its diameter, being double
the power of most wheels of the same diameter. It is used by a number of the leading electric com-
panies w^th great satisfaction. In the economical use ot water it is without an equal, producing the
highest per cent of useful effect guaranteed.

SEND FOR CATALOGUE AND PARTICULARS.
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 38 feet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts,
and where the situation admits of their use we recommend them.

THE SXILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works, San Francisco. Cal., Pacific Coast Agents.

Cedar Railway, Telephone,
Telegraph and Electric Light

POLES.
Pine painted cross arras and Oak pins. Get

our prices for delivery at any destination. Six
sorting yards, our Monroe yard being most
Southern and Eastern in Michigan. Our card:
Ai poles and good despatch.

W. G. Sterling & Son,
MONROE, MICH.

Playing Cards.

You can obtain a pack of best quality

playing cards by sending fifteen cents in

postage to P. S. Eustis, Gen'l Pass. Agent,

C, B. & Q. R. R., Chicago, 111.

ELECTROTYPES.
CHICAGO ELECTRO. & STEREO. CO.,

149-155 Plymouth Place, Chicago.

And STREET CAR TIES.

Wholesale Producers.

IRRIZO A SONS, DAGGETT, IVIIOW.
WHITE CEDAR POLES

CEDAR
Lindsley Bros.,

MENOMINEE, MICH.,

WHOLESALE PRODUCERS. POLES

Write for

Prices on LIVE CEDAR POLES'?
rusS. Hart,

OCONTO, WIS.

Cedar Poles at First Hands.
We can supply you with anything In the cedar line. "Write for delivered prices.

Pittsburgh & Lake Superior Iron Co., Whitney, Menominee Co., Mich.

Given
Away

Our new catalogue of Elec-

trical Books. Contains 1U0

ages, listing all electrical

ooksto date of publication.

Send for a copy, mailed free

to any address. Electrician

Publishing Co., Suite 510
Marquette Bldg., Chicago.

*4s

The Standard Open Circuit Batteries

of the World.

SEND FOE CIRCULAR AND PRICES.

THE LECLANCHE BATTERY CO.,

111 to 117 East 131 st St.. N. Y.

The Bullock Electric Mfg. Co.,
1032 '

ELECTRIC LIGHT

1032 QROADNA/AY, CINCINNATI, OHIO. %#

NEW YORK:

AND

POWER PLANTS
AND

SLOW SPEED
MOTORS.

BOSTON:

St. Paul Building.

No. 8 Oliver Street.

PHILADELPHIA:
No. 662 Bourse Building.

CHICAGO:
No. 623 Western Union Bldg.

The Best of Incandescent Lamps for 1? cents each.
Send us your burned-out lamps and we will return them at the above price and GUARANTEE them to be equal

to the best.
"We have a good filament. We procure a vacuum superior to the mercury process.
We renew only those bulbs which have not lost their vacuum, and thus proven that they are without flaw.

We thoroughly clean the bulbs and tighten the loose collars.
Lamps to be renewed should be sent by FREIGHT, as we pay charges to our factory. Be sure your name accom-

panies shipments and advise us by letter of voltage, base, efficiency and candle power desired.

Lynn Incandescent Lamp Co., Lynn, Mass.
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American Electric

Telephone Co.,

The Largest Manufacturers
-OF-

Telephones #Switchboards
1ST THE UXITED STATES.

All Goods Strictly High Grade.
325 exchanges, aggregating 60,000 telephones, in

use. Three years service. Write for our 1897

catalogue showing new types and prices.

American Elec. Telephone Co.,

I 7 1 and I 73 S. Canal Street, CHICAGO.

Swedish
Telephones.

r!Q\ Adjustable Arm 'Phone for Ex-
•4§? change and Toll Liine Work.

"Write for prices.

WHITMAN & COUCH,
196 Summer St., Boston.

McFell Electric Co,, 1 549-50 Marquette Bldg,, Chicago Agents,

THE STROMBERG-CARLSON

TELEPHONE MANUFACTURING CO.
72 JACKSON BOULEVARD,

CHICAGO, ILL., U. S. A.

This Company owns letters patent granted to Alfred Stromberg

and Androv Carlson, under sundry dates, covering Telephone Ap-

paratus that infringes none and is second to none.

Full Equipment for Central Stations, also for House, Office, Factory, Police and Fire Alarm
Systems, manufactured in our own shops from crude material. The very Simplest and most
Efficient Street Railway System on the market.

Making Cut-outs our Specialty-
Write for full particulars, etc. 26 styles

of Open and Covered.

ĉ̂̂̂̂ Money saved is money earned.

h. T. PAISTE CO.
CHICAGO PHILADELPHIA

,UT-OUTS

WESTERN TELEPHONE

-^CONSTRUCTION CO.,
260 S. Clinton Street, CHICACO,

. . LARGEST MANUFACTURERS OF . .

Telephones and Appliances,
EXCLUSIVELY, IN THE UNITED STATES.

flRGEl^F^SISMP ta\

Jewell Belting Go.

TANKERS OF

OAK BELTING LEATHER,
Manufacturers of.

High Grade Oak Belting,

HARTFORD, CONN.

THE TELEPHONE HAND-BOOK
Br HERBERT LAWS WEBB.

Member of the American Institute of Electrical Engineers, and of the Institution of Electrical Engineers
t London. Author of "A Pra:tical Guide to the Testing of

Insulated Wires and Cables." Joint Author of
"Electricity in Daily Life."'M& Images, 138 Illustrations, Cloth, Hand-Book Size, Price $I.OO.

EXTRACT FROM PREFACE.
"This little book has no pretension to be considered a complete treatise on telephony as it exists in America. The time for such a work is not yet come. But it is felt that there Is a demand

for a practical book on telephone working and management, and the TELEPHONE HAND BOOK Is an attempt at meeting that demand. With the exception of a few chapters dealing with

certain forms of transmitters and receivers used in Europe, which are given for the information of those who may wish to engage in the manufacture of telephones, the book is based entirely on
standard American practice; and most of the material, apparatus and methods described are peculiar to or have originated in this country."

No pains have been spared to make it the best book of its kind. It is right up to date, intensely practical, and so plain and clear in its language that anyone can understand and learn from It

averytbing regarding telephone work and management. It conforms in size and style to our other Kand-Books which have been so favorably received by the entire electrical fraternity.

-CGNTENTS.-
CHAPTER 1. The Invention of the Telephone.

Sound Waves. Articulate Speech.
Electric Telephony. The Bell Telephone.
The Microphone.
Current Induction. Electromagnetic In-

duction.
The Induction Coil: Its Use in the Tele-

phone Transmitter.
The Complete Telephone Circuit
Magnet Telephones.
The Bell Telephone Receiver.
Other forms of Magnet Telephones.
The Gower, Ader and D'Arsonval Receiv-

ers, Mercadier's Bi-Telephone.
The Siemens, Kotyra, Neumayer and

Bbttcher Receivers.

CHAPTER 13. Carbon Transmitters.
14. The Blake Transmitter.
15. The Long Distance Transmitter.
16. The Solid-back Transmitter.
17. The Berliner Transmitter.
18. The Cuttriss Transmitter.
19. Various European Transmitters.
20. The Efficiency of Carbon Transmitters.
21. Batteries for Telephone Work.
22. Open Circuit Batteries.
23. Closed Circuit Batteries.
24. The Practical Management of Batteries.
25. Magneto Bell.

26. Automatic Switches.
27. Telephone Line Construction.

128. Metallic Circuit,

29. Underground Wires.
30. Lightning Arresters.
31. Inside Wiring.
32. Installation of Telephone Instruments.
33. Inspection and Maintenance.
34. The Condenser; Its Use in Telephony.
35. Electromagnetic Retardation.
36. Exchange Working.
37. Small Exchanges.
38. Party Lines: The Bridging Beli.

39. Long Distance Telephony.
40. Duplex Telephony.
41. Simultaneous Telegraphy and Telephony

Appendix.

wewishedandforaaieby ELECTRICIAN PUBLISHING CO., Suite 610 Marquette Building, CHICACO.
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VJM You've seen them.

^V Worked fine,x
- Didn't they?

If vou are interested in

GOOD TELEPHONES
Send for our catalogue.

ORNE ELECTRIC CONSTRUCTION CO.,

Owings Building, Chicago.

^^THISfo HAS BEEN MAKING

jTelephqnes
llJ 'i? 20 YEARS, NOT CHEAP BUT

SERVICEABLE AND FUUY GUARANTEED.

CIRCULARS FURNISHED.

Viaduct Electric C«
BALTIMORE, MP-, U.S.A.

NEW CATECHISM OF ELECTRICITY*
A PRACTICAL TREATISE.

TESTinONIAL. Chas. M. Weir, Chief Engi-
neer U. S. Projectile Works, Brooklyn, N. Y.:
"It is one of the most practical and concise
works on the subject I ever saw It is just the
right thing in the right place, and I most cheer-
fully recommend it to all who desire a practical
knowledge of Electricity."

This is a book of 550 pp., full of up-to-date in-
formation. 300 illustrations. Handsomely bound
in red leather, pocket-book form, size 4Uxi;u,
with titles and edges in gold. Price, $2.00, post-
paid. 100 page descriptive catalogue of electri-
cal books free on request.

ELECTRICIAN PUBLISHING COMPANY.
510 Marquette Building, Chicago.

The Lockwood Transmitter
Is protected by letters patent No. 528640 and No. 557588, issued Nov.
6, 1S94, and April 7, 1896, respectively.

The electrodes have "A variable air space" between them, and the
adjustment is obtained by tension instead of pressure. The Lockwood
is positively the only Transmitter on the market having no contact
BETWEEN electrodes, consequently parties liable to infringement
suits and promoters of long-distance systems will find it to be the only
telephone that will satisfy the fears of their subscribers. The Trans-
mitter can be placed upon any instrument now in use, and an exchange
of Transmitters is easily effected.

Address:

The Lockwood Long Distance Telephone &
Telegraph Company of America,

JOSIAH TICE. Mgr. No. 80 Albany St., New Brunswick, N. J.

Our Telephones are Good;
Our Switchboards are Good;
Our Guarantees are Good.

A written guarantee, both as to quality of goods and protection on patents, is

furnished every customer that desires it. Our financial responsibility is unques-
tioned and our guarantees are as good as a bond.

THE D, A, KUSEL TELEPHONE MFC CO.,

I 105 Pine Street, St. Louis, Mo.

THOROUGH

EDUCATION

In the theory of the Operation and Installation of Electric Light,
Power and Railway Plants, including Hathematlcs, Mechanics and
Mechanical Drawing for $25.

The Electrical Power and Lighting Scholarship is intended for In-
stallation Engineers, Managers of Electric Plants, Dynamo Tenders,
Linemen, Wiremen, Motorinen, steam Engineers and workers in elec-
trical industries who desire to qualify themselves to install and operate
electrical machinery.

Studies are carried on at home. No time lost from work. Specially
prepared Instruction and Question Papers, superior to text books, fur-
nished free to students. Mechanical Drawing is taught by a new and
successful method.

We also teach Steam Engineering, Stationary, Locomotive or Marine;
Mechanics; Civil Engineering in all Us branches,' English Branches;
Book Keeping and Business Eorms.

Mention the subject in which you are interested and send for our
free circular. Address

THE INTERNATIONAL CORRESPONDENCE SCHOOLS,

Box 1002, Scranton, Pa.

We have just issued a NEW cata-
logue of electrical books containing 100

fiages, listing every work on electric-
ty. A copy will be cheerfully mailed
Oi*reeeipt of a two-cent stamp.
ELECTRICIAN PUBLISHING CO.,

610 Marquette Bldg., Chicago.

DIRECTORY OF PRINCIPAL ELEC-

TRICAL AND MECHANICAL

ENGINEERS.

Charles A. Pratt,

Consulting Electrical Engineer.

Power transmission and subdivision for
factories. Electric coal mining plants.
Designs for special machinery.
Plans, specifications, tests, supervision.

HIS Monadnoolt Bldg., Chicago.

Foree Bain,
ElectricaI and

Consulting, Mechanical Engineer.
Designing,
Supervising, Plans, Specifications and
Constructing, General Engineering.
Testing. Expert In Patent Causes.
Suite 1057, 1658 and 1659
Monadnock Bldg., CHICAGO.

William H. Bryan, M. E.,

H. H. Humphrey, M. S.,

Mechanical and Electrical Engineers,
Consultations, Reports, Estimates, Plani^
Specifications, Superintendence, Tests, Pur-
chasing. Designs of Central Stations a Spe-
cialty. Turner Building, St. Louis,

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

306 Oriel Bldg., ST. LOUIS, MO.

A. M. Patitz, m. a. s.m.e.,

Consulting Mechanical and
Electrical Engineer.

Consultations, Examinations, Reports, Plans,
Specifications, Estimates, Superintendence
and Purchasing. Heating and Ventilating
Plants, Power, Electric Light and Boiler
Plants.RoomllOl Pabst Bldg., Milwaukee, Wis.

EVERYDAY EXCURSIONS

To all parts of the world can be arrang-
ed for any day in the year, for one or
more persons, upon application to any
principal ticket agent of the Chicago,
Milwaukee & St. Paul Railway. Itiner-

aries carefully prepared for excursions
to California, Mexico, China, Japan,
and to any part of Europe. Estimates
furnished, including all expenses.
Tickets furnished for the complete
journey. It is not necessary to wait for

any so-called "Personally Conducted
Excursions." In these days of progress-
ive enlightenment, with the English
language spoken in every land under the
sun, one does not need to depend upon
the services of guides for sight-seeing,

but can go it alone or in small family
parties, with great comfort and security
and at one's own convenience. Write to

C. N. Souther, City Ticket Agent, 95
Adams St., Chicago.

GORDON PRIMARY CELL.
For Open and Closed Circuit "Work.

The Perfect, Modern, Longest Lived and Most Economical

Cell Ever Put on the Market.

In use by the leading cities, railroads, telephone and gas engine
companies.

WE CLAIM:—Constant discharge of current without polari-

zation; no local action; no noxious gases or fumes; no acids; least

labor for operation; cleanest; not freezing at 2S° below zero; eco-

nomic value 50 per cent, greater than gravity cell, and no per cent,

greater than best other cell in market. For No. 1 cell. 250 ampere
hours; for No. 2 cell, 100 ampere hours; on open circuit, .9 to 1

volt; on closed circuit, .G5to,y volt. Send for circular and price list.

THE GORDON -BDRNHAM BATTERY CO.,

82 to 86 West Broadway, New York City.

General Western Agent, S. F. B. MORSE, Marquette Bldg., Chicago, III

iiOUR GLADIATOR"
HIGH GRADE AND NON-INFRINGING APPARATUS.

Standard

Telephone and

Electric Co.,
MABisoar, wis.,

BUY
Your Electrical Books of the Electrician

Publishing Co., Suite 510 Harquette

Bldg., Chicago. You will save TIME and

MONEY by doing so

Manufacturers of

TELEPHONES,
SWITCHBOARDS

and Exchange Apparatus.

This company controls and
sells under U. S. Letters Pat-
ent to Ch. Milde, a Carbon
Transmitter, which does not
infringe the Berliner Patent,
even if the latter should be
sustained on its merits, and
we are ready and able to pro-
tect ourselves and customers
against any suit for infringe-
ment.

Write -Tor Circulars. C"te.
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Electricity

_md Magnetism.
325 Pages. PRICE $2.00. 347 Illustrations.

A series of Thirty-four Practical Lessons covering the Science of Electricity from Its

Fundamental Principles to Its Every-Day Applications. By Prof. D. C. Jackson, University

of Wisconsin; Prof. H. S. Carhart, University of Michigan; Prof. B. F. Thomas, University

of Ohio; Prof. Wm. A. Anthony, of tfew York; Prof. Brown Ayres, Tulane University; Prof.

A. C.Perrine, Ueland Stanford University, Cal.; Prof. Geo. D. Shephardson, University of

Minnesota, and others.
A Comprehensive Treatise in Simple Language, Free from Algehraic Equations and

Easily Understood.

IM N
CHAPTER I. The Nature and Properties of Electricity.—Origin of Electricity; Two Kinds;

Laws of Attraction and Repulsion; Positive and Negative Charge; Terms, Conductors, Insulators,
Electric Conductivity; Conveying Electricity; The Electroscope: Force Exerted Between Charged
Bodies; Unit of Measurement of Quantity of Electricity; Electrometer.

CHAPTER II. Machines for Generating Electricity by Friction and by Electric Induction.—
Making Machine to Continuously Generate. Electricity by Eri-tion; The Electrophorus; Induction
Generator: Units of Electric Current and Pressure; Electricity Conveyed by Unit Current Each
Second: Negatively and Positively Charged Conductors; Relation of" Lightning and Sparks of
Electrical Machine.

CHAPTER III. Electric Batteries or Appliances for Generating Electricity by Chemical
Action.—Action of Batteries; Electric Pressure; Voltaic Electricity; Direction of Current Flow;
Production of Continuous Current; Battery Cells in Series; Production of Pressure by Cells: Polari-
zation and Its Avoidance; Leclancne Cell; Open Circuit Cells.

CHAPTER IV. Electric Batteries or Appliances for Generating Electricity by Chemical
Action (Concluded).—Closed Circuit Cells; Local Action: Law of Electro-chemical Action; i-lectro-

chemical Equivalent; Primary Batteries Compared with Dynamos for Furnishing Current; Uses of
Batteries; Difference Between a Primary and Storage Battery; How Storage Batteries are Made;
Parallel Connection of Plates in Storage Batteries.

CHAP1ER V. The Nature and Propertiesof Magnetism, Magnetic Fields.—Permanent Mag-
netism: Magnetic Attraction and Repulsion; Poles of .Magnet; Magnitude of Force Between Two
Magnets; Aging Magnets; Earth's Action on Magnetic Needle; Magnetic Field; Action of Lines of
Force. '

CHAPTER VI. The nagnetic Effects of Electric Currents and Hagnetic Circuits.—Effect of
Electric Current on Magnetic Needle; Relation Between Direction of Lines of Force and Direction
of Current Flow; Determination of Current Direction by Compass; Ampere Turns; Solenoids;
Ampere's Theory; Solenoids with Steel or Iron Cores; Residual Magnetism; Electro-Magnets;
Magnetic Fermeabil.tv; Magnetic Reluctance; Magneto Motive Force or Magnetic Pressure.

CHAPTEKVII. Ohm's Law of the Flow of Electricity.—Pressure; Resistance; Current;
Volt: Ohm; Ampere; Mercury Resistances; Conductivity of Copper Compared with Other Metals;
Resistance of Circuits Made up of the Same Parts in Parallel: -Joint Resistances: Fall of Voltage
Over Resistance; Effect of Temperature on Resistance; Copper Temperature Coefficient.

CHAPTER VIII. Heating Effects of Electric Currents. Miscellaneous Effects of Electric
Currents.—Foot-pound; Joule; Horse-power; Watt; Kilowatt; Watts per Horse-power; Heating
Effects on Bearings of Machinery; Effect of Electricity on Nerves of Animals; Muscular Effect of
Strong Currents.

CHAPTER IX. Galvanometers and Voltameters.—Differences in Construction for Large and
Small Currents; Presence and Direction of Currents Shown by Galvanometer; Strength of Current
Indicated; Tangent Galvanometer; Reflecting Galvanometer; Needle Suspension; d'Arsonval Gal-
vanometer; Terms "Dead-Beat, 1

' "Calibrate;" Voltameter; Electrolyte, Electrolysis; Electrode;
Forms of voltameters.

CHAPTER X. Measurement of Electrical Resistance.—Resistance Measured by Substitution;
Resistance Boxes: Use of German Silver; Coils; Wheatstone Bridge; Measuring Resistances with
Bridge; Measuring Very High Resistances; Practical Examples.

CHAPTER XT. Every=day Measurements of Electric Currents and Pressure.—Three Effects
by Which Currents are Directly Measured; Amperemeters; Milliampere; Microampere; Three
Classes of Magnetic Amperemeters; Weston Amperemeter; Electro Dynamometers; Hot Wire
Instruments; Scales of Amperemeters; Alternating Current Measuring Instruments; Measuring
Verv Large Currents; Measuring Flectric Pressures; Voltmeters: Cardew Voltmeter; Electro-
meters: Electrostatic Voltmeters; Standard Cells; Measuring Currents by Voltmeter and a Standard
Resistance.

CHAPTER XII. Every-day Measurements of Electric Power, Condensers and the
Measurement of their Capacity.—Wattmeters; Electrodynamometer Used as Wattmeter; Record-
ing Wattmeters; Coulomb Meters: Watt Hour; Ampere Hour; Capacity; Farad; Microfarad; Con-
denser; Capacity of Condenser; Charging Condenser; Specific Inductive Capacity; Selection of In-
sulation for Telephone Cables; Capacity of Underground Wires; Comparing Capacities by Ballistic
Galvanometer: Practical Capacity Measurements; Levden Jar.

CHAPTER XIIL Electrolytic Deposition of JTetals.— Electroplating; Metals Commonly Used
in Plating; Salt of a Metal; Nitrate of Silver; Cyanide of Silver and of Potassium; Solution for Sil-

ver Plating: Vats: Quality of Electrolytic Deposit; Effect of Too Great or Small Currents; Cleaning
Articles to he Plated: Gilding Inside of Silver Articles; Base Metals on Which Nickel is Usually
Plated; Solution for Nickel Plating; Electrotvping; Electrotype Molds; Electrotype Finishing;
Electrolytic Refining of Copper; Solution Us«d.

CHAPTER XIV. The Electric Telegraph.—Elements of Electric Telegraph; Telegraph Cir-
cuits; Telegraphic Signals; Sending and Receiving; I elegraph Line-; Sounder: Relays; Local Cir-
cuits; Multiple Telegraphy; Duplex Telegraphy; Diplex Telegraphy; Quadruplex Telegraphy.

CHAPTER XV. Multiple Telegraphy.—Differential Relay: Polarized Relay; Pole Clianger;
Principles of Operationof Diplex, Quadruplex, Bridge Duplex; Artificial Line; Autographic Teleg-
raphy.

Ex-CHAFTER XVI. The Telephone.—Bell Telephone; Microphone; Blake Transmitter;
changes; Switchboard; Long-Distance Transmitter.

CHAPTER XVII. The Construction of Telegraph and Telephone Lines and Instruments —
Poles; Cross-Arms; Pins: Joints; Insulators; Insulation; Ground Plates; Underground Cables;
Conduits: Fuses; Multiple Switchboards.

CHAPTER XVIII. Testing Lines for Insulation and Conductivity and the Location of Leaks
and Breaks.—Line Troubles; Grounds; Crosses; Locating Trouble; Earth Currents; Line Con-
ductivity and Insulation: Testing.

CHAPTER XIX. Principles of Continuous Current Dynamos and Motors.—Electric Con-
duetor in Magnetic Field: Field Strength; Induced Electric Pressure; Direction of Current; Mov-
ing Conductors; Alternating Current; Dynamos; Magnetos; Commutator.

CHAPTER XX- Principles of Continuous Current Dynamos and notors, their Construction,
Care and Attendance.—Gramme Armature; Siemens Armature; Armature Current; Laminating
Cores; Foucault or Eddy Currents: Hvsteresis; Fundamental Principles of Dynamos and Motors;
Points of Good Dynamo; Counter Electric Pressure; Types of Field Windings; Series, Shunt and
Compound W.mrid Machines; Multipolar Machines; Regulation; Care and Maintenance.

CHAPTER XXI. Arc Lighting and Arc Light Machinery.—The Arc; Arc Lamps; Principles
of Operation; Connections; Arc Dynamos; Current and Pressure Required; Making ot Arc Carbons;
Regulators; Arc Light Switchboards.

CHAPTER XXII. Incandescent Lighting and Power Transmission. Two, Three and Five
Wire Systems of Distribution for Electric Lights and Motors.—Incandescent Lamp; Filaments:
Vaccuum; Material for and Making of Filaments: Advantages of Incandescent Lamps; Incandes-
cent and Motor Circuits; Constant Pressure: Loss of Voltage; Circular Mils; Practical Examples;
Weight of Copper Required lor Transmission of Power at Different Pressures; Three-Wire System;
Motor Starting Resistances. l

CHAPTER XXIII Construction of Electric Light and Power Circuits, and Their Testing.—
Overhead Electric Light Wires; Weather-Proof Wire; Arc Circuit Wires; "Drawing In" and "Built
In" Underground System: Underground Electric Light Cables; Edison Tubing: Feeders: Mains;
Inside "Wiring; Cleat Work; Moulding Work; Concealed Work; Dangers from Fires; Distribution
System. v

CHAPTER XXIV. Testing Electric Light Circuits and the Distribution and Measurement
of Light.— Faults; Soldered .Joints; Magneto Bell; Use of Voltmeter to Locate Grounds on Arc
Circuits; Ground Detector; General Testing; Photometer; Standard Candles; Illuminating Effect of

Lamps; Effect of Opal Globes.
CHAPTER XXV. Electro=Magnetic Induction.—Effect of Cutting Lines of Force by an Elec-

tric Conductor; Induced Currents: Induction Coils; Cores of Induction Coils: Transformers; Direc-
tion of Induced Curfent; Self Induction; Attraction and Repulsion of Parallel Wires Carrying
Currents.

CHAPTER XXVI. Alternating Currents —Alternator; Electrolytic Effect of Pulsating Cur-
rent; Heating Effect of Alternating Current; Effective Value; Alternating Current; Measurements;
Frequency; Period; Apparent Resistance.

CHAPTER XXVII. Alternating Currents and Alternating Current Hachinery (Concluded).—
Power Used in Alternating Circuits; Alternating Currents lor Lighting; Making Transformers;
Testing Transformers; Building Alternators; Number of Alternations: The Exciter; Running
Alternators in Parallel; Synchronous Motors. Two-Phase and Three-Phase Systems; Induction
Motors; Squirrel-Cage Armature; Mesh Connection; Star Connection.

CHAPTER XXVIII. Miscellaneous Applications of Electric Motors.—Uses of Electric Mo-
tors; Motors in Machine Shops: Waste of Power in Factories: Advantages of Removing Shafts
and Belts: Estimating ElectricalPower Required; Electric Elevators; Electric Launches;.

CHAPTER XXIX. Electric Railways.—Richmond Electric Railroad; Trolley Wire; Trolley;
Track; Use of Two Motors; Rail Bonds; Heavy Electric Locomotives.

CHAPTER XXX. Hethods of Handling and Controlling Railway Motors and Generators.—
Output Records; Recording Voltmeters; Load of Electric Railway Plant; Application of storage
Batteries to Smooth Road Curve; Methods of Controlling Streetcar Motors; Station Instruments;
Equalizer.

CHAPTER XXXI. Model Electric Plants.—First Central Station; Changes in General Me-
chanical Construction of Dynamos; Instruments; Multiple Arcing Galvanometers; Use of Double
and Single Pole Switches; Operating D namos in Parallel; Feeder Connections in Continuous and
Alternating Stations; Throwing Dynamo Into Circuit; Cutting Dynamo Out.

CHAPTER XXXII. Underwriter's Rules, Etc.—Necessity of Rules; Special Points in Wiring;
Insulation of Sockets, Fuses, Fixtures; Annunciator Wire; Office Wire; Leaky Wires.

CHAITERXXXIII. Electric Welding, Forging, Etc ; Electricity Applied to the Kitchen.—
Electrical Methods Applied to Metal Working: Thomson Apparatus for Heating Metals: Welding
by Thomson Method; Bernardos Processof Working Metals; Bringing Piece of Metal to Utah
Temperature by Dipping in Pail of AVater; Electric Current for "Warming and Cooking; Electric
Heating and Stoves < 'ompared.

CHAPTER XXXIV. Electro-Therapeutics: Galvanic Current; Faradic Current; Static Elec-
tricity; Electric Osmosis; Electro-Cautery; Medical Electric Lights.

'RICE $2.00. Sent postage prepaid to any address in the world on receipt of price. The Ideal Work
for Electricians, Central Station Men, Engineers, Dynamo Tenders, Linemen, Students, Etc.

Electrician Publishing Co.,
510 MARQUETTE BUILDING, CHICAGO.
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TRANSFORMER ECONOMY. M
Result obtained with TYPE II TRANSFORMERS in place of OIiD TYPE
TRANSFORMERS having large iron core losses.

March, 1895. Jan., 1897.
Number of Transformers Connected , 519 152
Capacity of Transformers in 16 C. P. Lamps . 21485 13496
Capacity of 16 C. P. Lamps connected to Lines 16360 20189
Maximum Load, 16 C. P. Lamps 7000 10000
KW. Output per month at switchboard 74804 47664
Receipt per KW. at Switchboard .0438 .124
Total Receipt at Switchboard $3276 $5910

H
Sales offices in all large cities of the United States.

For Canada address Canadian General Electric Company,
Toronto, Can.

General Electric Company,
flain Office: Schenectady, N. Y.

FIVE
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

Electrician Publishing Co.,
Suite 510 Marquette Building,

CHICAGO, ILL.

ONE
DOLLAR
EACH.

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY VOLTAGE. CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO MICHIGAN. U. S, A,

THE S. K. C. SYSTEM
A COMPLETE SYSTEM FOR

Long Distance Transmission,
General Station Distribution,

ill and Factory Equipment,
Generators will be wound and guaranteed for an E. M. F. as

10,000 VOLTS,
as

CORRESPONDENCE SOLICITED,

STANLEY ELECTRIC MANUFACTURING COMPANY,
F>itts-Field, IVIi

THE ROYAL ELECTRIC CO., Montreal, Canada, are

sole licensees for the manufacture and sale of the S. K. C.

System in Canada

,., \J.

BRANCHES OFFICES:
Gnicago, ISOG Marquette Building.

Boston, Equitable Building.New Yorl-t, 39 Cortlandt St.
San Francisco, IOO Market St.

Anderson, S. C.
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ROGRESS THE ORDER OF THE AGE.
The New American Leads.

Recent improvements made in the New American Turbine have increased the power as per their

diameter, and produced greater efficiency from whole to half water than any other turbine, as

evidenced by the following, copied from certified teats mide at Holyoke, Mass., on the dates named,
and Bigned by A. F. Slckman, engineer in charge of experiments, and E. S. Waters, hydraulic

engineer.
The originals of these certificates and tests of other sized wheels can be seen at our office.

Test of a 46-Inch Wheel-July 9, 1894. Test of a 42-inch Wheel—July 14. 1894.

Head.
Rev. per

Mill.

Cu. Ft. 1 H p
perSec. ' '

Per
Gent.

Whole Gate

%
V:

Head.

16.33

16.66
16.59
17.13
17.48

Rev. per
Min.

128.00

134.80
129.33
125.25

121.00

Cu. Ft.
perSec.

H. P.
Per
CeDt.

Whole Gate 16.06
16.42

16.78
17.03
16.88

119-17

122.00
117.33
111.83
118.67

141.58 205 27
127.18 195.19
112.60 175.74

98.12 149.99
82.07 |118.40

79.76

32.68
82.18
79.31
75.62

134.18
120.85
104.85

92.76
70.80

199.66

188.14
162.89
142.40

98.85

80.50
83.09

82 77

79.21
70.60

For information and catalogue write

THE DAYTON GLOBE IRON WORKS CO,
NVA^™.ET

'

THE PELTON WATER WHEEL
Is known the world over as affording the most simple, reliable

and economical powerforall purposes.

7,000 WHEELS NOW RUNNING""
Filling every condition of service in i

cient and satisfactory way.
most effi-

ELECTRIC POWER TRANSMISSION. ^^"S^^ISM 1

;!;;;^
Ityof-stiitions of this character in all parts of the world. Highest efficiency and best regulation

guaranteed. Catalogues furnished on application. Address

PELTON WATER WHEEL CO.,
143 Liberty Street, or 121-123 Main Street,

NEW YORK. N. Y.. U. S. A. SAN FRANCISCO. CAL.. U. S. A.

the Mccormick
TURBINE.

On Vertical or Horizontal Shaft,

Especially Adapted for Electrical Work
Gives more power per dianiel cr w it li a high e

percentage of useful effect than any other iva1f-<
wheel heretofore made. All s'zes, right and left )ian<

are built from patterns perfected under systematic tests in th

Holyoke Testing Flume.
Parties having power plants which are unsatisfactory, am

those contemplating the improvement of powers, will find it t<

their interest to confer with us, as we are willing-
t-

guarantee results where others have failed. in
matter what make of turbine has been in use
STATE REQVIREMEXTS AMD SIAI) FOR
CATALOfa'E. $

S.MORGAN SMITH CO., York, Pa.
Estimates furnished for complete power plants and

results guaranteed.

SEND FOR LIST OF
ARTICLES ON X-RAY

EXPERIMENTS PUBLISHED IN THE WESTERN ELECTRICIAN.

ELECTRICIAN PUBLISHING COMPANY,
SUITE 610

MARQUETTE BLDG. CHICAGO.

Xh®BERRYMAIM
Feed Water Heater and Purifier.

Provided with U-shaped Tubes, it Never Leaks.

THE HIGHEST <. It A !>I. OXbV.
Our catalogue contains the representative names of a large number of con-

tented buyers of IEBIYIU HEATERS built by us In the last twenty
'

years. A copy awaits your order at any time.

I. B. DAVIS & SON, Makers, Hartford, Conn.,
Or addresses given below:

Jas. Berrymau, 125 North 4tb St., Philadelphia.
W. Iff. Gibson, 520 lYU'dlnali Temple, Chicago.

Jos. Whitaker, 7 and 9 Pearl Street, Huston.
A. A. Card well, 30 Coitlandt Street, Room 127, New York. .

WATER WHEELS
For Heads of 3 Feet to 2000 Feet.

Especially adapted to nil kinds of

ELECTRIC POWER AND LIGHTING PLANTS
Recent tests at Holyoke, given below, enable

The Largest Power ever obtained from a wheel of the suit:

speed ever obtained for the -tame power. The liirjhe-

running from half to' full note. We guarantee also:

possible strength. A gate uncqualed in quickness and ecu

us to guarantee:
1 diameter. The higlie:

t piean rflicienct/ whe
1 ritnnn- of the qrentei

uf ..,„,,., ;.-::? -Uy/nu

Test of a 45 in. SAMSON, Jan. 25, 97

Head
- Pr.Min.

15.O0I I44.OO

15.04! 138.12

i5.II 127.67

15.88 131.50
16.47 126.87

Pr. Scr

172.69

155 03
133.24
II2.65

240.97
223.61

I9I.06
l63.8o

82.03

84 55
83.68

80.25

75-95

Test oi a 35 inc h SAMSON, Feb.1,'97.

Head.!*

15.29 194 25
16.56' 187.75

17-33 178.50
17-54' 176-40
17.68 168.50

102.02 143-44
92.i5'i46.73

68.82 109.64

57.69 1 88.14

80.09

76.19

JAMES LEFFEL & CO., Springfield, Ohio, U. S. A

The Phosphor Bronze Smelting Go. Limited,

2200 washington ave,philadelphia.

"ELEPHANT BRAND PHOSPHOR-BRONZE"
ING0TS,CASTINGS,WIRE,R0PS,SHEETS,E:tc.— DELTA METAL-
CASTINGS, STAMPINGS amp FQRGINGS
ORIGINAL and Sole Makers in the U.S,

DON'T READ
The WESTERN ELECTRICIAN unless you want

to be made fully aware of what is going on in the

electrical field.

A GOOD BOOK:!!
ELECTRIC TRANSMISSION HAND-BOOK.

Lieut. F. B. Badt's latest addition to our famous hand-book series, of which
45,000 copies have been sold. The new book deals in the author's well-known
practical style with all the problems of Electric Power Transmission.

NOW READY. PRICE SI.OO.

Electrician Publishing Company, Suite 510 Marquette Building, Chicago
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THBY DO IT.
Make Lff|ft Little gSfflffi!,".

What? "Van" Gas Engines.
Unlike others. Power with every revolution.

VAN HORNE, BURGER & CO., DAYTON, OHIO.
Chas. W. Badgley. 934 Monadnock Bldg.. Chicago Agent.

Gasoline Engines.
The Best and
Cheapest Pow-
er for driving

Dynamos. Steady Light Guaranteed. Send
for Catalogue, Etc.

THE VAN OUZEN GASOLINE ENGINE C0.v CINCINNATI, OHIO.

DERIVATION OF

Practical Electrical Units.

LIEUT. F. B. BADT and PROF. H. S. CARHART.

PRICE, POSTAGE PREPAID, 75c.

This is a very handsome book of GO

pages, printed on fine heavy paper, -with

neat cloth binding. It contains Por-
traits and Biographies of Ohm, Watt,

Faraday, Joule, Gauss, Weber, Sir Wil-

liam Siemens, Dr. Werner von Siemens,

Yolta, Ampere, Daniell, von Jacobi,

together with a carefully prepared table

of the -Practical Electrical Units, with
their relative values.

In no other Single Volume can this

Rare Collection of Portraits be Found.

Electrician MMpjr Company,

510 Marquette Building, - CHICAGO.

AMERICAN-BALL

ENGINES.

Multipolar Dynamos and Motors.

AMERICAN ENGINE CO.,

Bound Brook, N. J.

Did You Ever
See a copy of our

latest catalogue
of Electrical

Books? 100 pages,
mailed free.

ELECTRICIAN PUBLISHING CO,

Suite 510 Marquette Bldq.. CHICAGO.

W/hfLfhetp \rfiit ftfG contemplating the erection of an entire

— new Heating Plant, or simply wish to

rejuvenate an existing one, it will well repay you to investigate the

Webster System of Steam tleating.
rhe broad, general claim that it is the most effective , one extant is

:learly demonstrated in a plain, straightforward little " booklet—not a.

' long-winded," abstruse treatise—which booklet it will afford us pleas-

ire to hand you by mail.

The Webster System is absolutely unique in many of its features,

imong which, moreover, low cost looms up conspicuously.

Would you like a copy of this booklet ?

WARREN WEBSTER & CO.,
CAMDEN,
N.J.

NEW YORK, CHICAGO,

,
39 Cortlandi Street. 1504 Monadnock Bldg.

Gas,

GasolineTHE OTTO

ENGINES
and....

Natural Gas

OVER 45,000 SOLD

Electric Lighting.
SIZES 1 TO 250 H. P.

Electric Light Plants in Operation

from 2 to 250 H. P.

The Otto Gas Engine Works, Inc.,

PHILADELPHIA.

BROOKLYN, N. Y,
Manufacturers of the

Mora "Climax" and "Compund" Safety Water

Me Boilers.

BUILT IN UNITS OF 50 TO 1,000 H. P.

SSl PAIITIANi Beware of infringers, they willUHU I lUll be rigidly prosecuted.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and
All Classes of Iron Work.

Specifications, Drawings and Prices furnished
on application.

Send for Catalogue of Climax and Compound Boilers.

OF INSULATED WIRES AND CABLES.
By Herbeet Laws Webb.

A New Book—Just What You Need.

A Practical Guide to the Testing of Electric Light, Electric

Railway, Telephone and Telegraph Wires.

PRICE, POSTAGE PREPAID, 81.00.

SEND IN YOUR ORDER NOW.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Building, CHICAGO.

:im ICES
TRIPLE BRAID, STRANDED and SOLID

WEATHER-PROOF WIRE!
NA/E ARE OVERSTOCKED.

METROPOLITAN ELECTRIC COMPANY, CHICAGO,
DEALERS IN ELECTRICAL MERCHANDISE OF ALL KINDS.
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If you ARE GOING, If you ARE NOT GOING,

Your Advertisement

TO

Niagara

PUT IT IN THE WESTERN ELECTRICIAN AND IT WILL GO

to the CONVENTION ON TIME and in ATTRACTIVE STYLE.

HART
FLUSH SWITCHES

IN CANCS OF ANY NUMBER.

THE SWITCHES ARE INSERTED AND S
CONNECTED UP FROM THE FRONT.

FLUSH SWITCH FOR GANGS.

The Cut shows a No. 2 Box

for iron armored conduit, with

a gang of two switches.

The boxes are furnished with

any number of outlets desired.

Switches are "Indicating."

The HART * HECEMAN MFC. COMPANY,
HARTFORD, CONNECTICUT.
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WESTERN . .

.

ELECTRICIAN

3 MONTHS 50 CENTS
THIRTEEN NUMBERS CONTAINING B. J. ARNOLD'S ELEVEN LECTURES ON THE

"DESIGN AND CONSTRUCTION OF ELECTRIC POWER PLANTS," DE-
LIVERED IN MARCH AT THE UNIVERSITY OF NEBRASKA.

SIXTH LECTURE IN LAST ISSUE.

TITLES OF THE LECTURES:

B. J. ARNOLD.

1. Possible Sources of Energy.
3. Cost of the Production of Power.
3. Boilers anil Accessories. ~

4. Water Supply, Pumps, Condensers, Heaters,
Economizers, Etc.

5. Engines.
6. Piping.

8.

!>.

10.

11.

Connections between Engines and Gen-
erators.
Generators and Switchboard.
Storage Battery Auxiliaries.
Preliminary Determinations.
Buildings and General Arrangements.

"In securing the exclusive right to the serial publi-

cation of the lectures delivered last month at the Uni-

versity of Nebraska, by Bion J. Arnold, the West-

ern Electrician feels that it is providing for iti

readers during the next three months a feature of

assured excellence. As a student, Mr. Arnold is

close, careful, persistent, yet enthusiastic withal; as

an engineer he is practical, cautious, yet quick to

adapt himself to existing conditions, and eager to

secure the best result without dogmatic adhesion

to any pet theory. He seems to balance well the-

ory and practice and has been successful in ac-

complishment. Devoting especial attention to power

station work, he is well qualified to speak on the

"Design and Construction of Electric Power Plants,"

which is the subject of his series of lectures. The

first lecture, which appears in this issue, somewhat

abridged, shows with what thoroughness Mr. Ar-

nold approaches his subject."

—

Editorial Announce- Sf

V mcut. S*

% Send 50 cents and Receive the WESTERN ELECTRICIAN for 13 Weeks, and learn all about Electric Power Plants.,
jjj

X B&ol*; Numbers Cei^n Be Purnisliecl. X

60-0<K><K><K>^0<K><K>0<KXK>^^

fc- COMBINED LIGHTING AND RAILWAY PLANT. LITTLE ROCK,
ARK. EUILT IN 1S91.

A BIT OF HIS WORK.
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MANSFIELD

MANSFIELD.GHIO

NEW DRY GELL!
Valuable fea-

tures—Excep-
tionally long life

—Stands "shelf-
wear" indefi-
nitely.

j
genorTcolburn,

92 Washington St.,

BUFFALO, N. Y.

GMUJNEJWWHTDi-

: BeCLEATHER.
SnliLTZjS PATENT

|fuajY COVER,

0ESI DRESSING!
And

"BELT CEMENT.

Dynamo
C^ELTINGri St. Louis, Ho„ 17. 8.

?
;
~;%hdjor (Trculars -

BRANCHES: 164 Shididb: St., Boston; 113 Liberty St.. New Tort; 129 Worth 3d St., PhiladelphJ*,

The Electrician Publishing Co., Suite 510 Marquette

BIdg., Chicago. Headquarters for all latest Electrical

Books, Write for Catalogue.

^ummmmmmmw

VULCANIZED FIBRE GO.

ESTABUISHED 1873.
SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

factory:
wilmington, del. The Standard Electrical Insulating Material of the World. 1

office:
4 dey st., new york.

REWIRED WITH RAVEN WHrrt CORE WIRE

OFFICE
The Ferris Wheel Co.

1131 the Rookery.

Chicago, April SO, 1896.

NEW YORK INSULATED WIRE CO.,
320 Dearborn St., Chicago, III.

'

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, -we have decided to
use your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test
will no doubt be a most severe one.

Yours very truly
THE FERRIS WHEEL CO.

By L. V. Rice. Mgr.

Used exclusively for ail Incandescent Light-
ing at World's Columbian Exposition.

Used in some of the largest buildings in the United
States.

GRIMSHAW WHITE CORE

RAVEN WHITE CORE

COMPETITION LINE WIRE

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS/

Used by some of the largest Central Stations
and Fire and Police Departments in the U. S.

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortland! St., New York.
BRANCHES:] j^'^St.

BOSTON:
134 Congress St,

SAN FRANCISCO.
115 New Montfossery Si.

Black Diamond File Works.
Est. 1863.

.

Twelve

Medals

Awarded at

International

Expositions.

Inc. 1 895.

Special Prize

Gold Medal

at Atlanta,

1895.

Our goods are on sale in every leading Hardware Store

in the United States and Canada.

Q. & H. BARNETT COMPANY, \
dPHILADELPHIA, PA.

N. B. BUBB, Manager. J. Ml. CHESNUT, Supt.

WILLIAMSPORT WOODEN PIPE GO.
MANUFACTURERS OF

WOODEN CONDOIT
JUNDER CHESSTCT PATBXT.

Write for Information and Save Money.

WILLIAMSPORT, PA.

AN EXTENSIVE AND IMPROVED CREOSOTING WORKS ATTACHED TO THE PLANT.

For underground electrical purposes the conduit produced under

this process is the most practical, the most durable and the most

economical of any conduit on the market.

This conduit is now being used in the leading cities, and the best

of references furnished on application.

THE
OFFICES:

Kchenectad) . \. Y.
Cleveland. Ohio'.
Boston. Mass.. 180 Summer St.

New York, X. Y., 44 Broad Streel
Philadelphia, l'a., 500 Arcli Street.
Cincinnati. Ohio,. 420 "West Kouitii Sireei
Chicago, III.. Monadnock Building.
st. Louis, Mo., Waimvridir !'. :

Atlanta, Ga..' Equitable Building
I lenver, » "olo., Kittredge Build

i F'v.iicisf'o, Cal., 15 First Str* 1
'.

nto, Out., Canadian Genemi i:\pl-. Co
rjj. Pa., Carnegie Build mu.

BRUSH
ELECTRIC CO.

. .. re Xv I : .

!

.
.
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SIMPLEX INSULATED
WIRES AND CABLES.

, : COVERED, WEATHERPROOF, UNDERGROUND AND SUBMARINE.

Simplex Electrical Company,
75-81 Corn hi II, BOSTON, MASS.

WESTERN SELLING AGENT.
H. R. HIXSON,

1 137,Monadnock Block, CHICAGO.

DF. M
MANUFACTURER Oh

INSULATED ELECTRIC WIRE,
FLEXIBLE OOHOS A.

S00 AW SOS XOBTH THIRD STREET,
CABLES.
PHILADELPHIA, PA.

»v% ..SUSS®** X

1889—Paris Exposition,
Medal for Rubber Insulation.

1893—World's Pair,
jfledal for Rubber Insulation.

THE STANDARD FOR
RUBBER UffSUEATIOJr.

Sole Manufacturers of

Okonite Wires, Qkonite Tape, Manson Tape, Candee"W Wires.

253 BROADWAY, NEW YORK.
Wlllard L. Candee. I „.„„„.
H. Ourant Cheever. i

"anagers.
Geo, T. Manson, Gen't Supt.
W. H. Hodglns, Secy.

National Conduit & Cable Co.
ORIGINAL MANUFACTURERS AND PATENTEES OF

Paper Insulated Cables and Cement Lined Pipes
For all Classes of Electric Service, Electric Railway, Light and Power,

Telephone and. Telegraph.

At least three-quarters of the underground cables ordered in the United States during 189U

and 1897 are paper insulated. Our strongest endorsement is found in the fact that our competitors

are endeavoring to put cheap imitations on the market. BEWAKE OF INFRINGERS.
If you want the best, or to learn what is the best, communicate with us.

MAIN OFFICE, TIMES BUILDING, NEW YORK.
BRANCHES: Chicago, Rookery; Philadelphia. BeU Bidg. : Boston, Ames Bldg.

THOS. MUIR & SON,
13 Larned St. W.. .... DETROIT,

MICH.,
} OUR NEW' Card Electric Co., Dynamos. \

f "Lundell" Motors and Fans. f AlUmi nUm-LlHed

;J
REFLECTORS.

OUR NEW

ELEVATOR

AUTO-MOTOR

STARTER.

st. w..
Manufacturers

and
Selling Agents for

Card Electric Co., Dynamos.
Lundell" Motors and Fans.

f "Imperial" Incandescent Lamps,

i Interior Conduit, Brass and Iron.

Insulated Wires.
Insulating Tapes, Etc.

"Detroit" fledical Batteries.

i Estimates Given on Elevators,

i In:

\ In:

f "I

i INCANDESCENT

I AND
A WELSBACH
V LIQHTS riADE
I BRILLIANT.

I GET

J
OUR

110, 220, 500 Volts, i PRICES

WESTUN Electrical Instonnent Co,
*•*" i^M^M^^v tirMi:. c?*. vmirADV *r t tt o &

114-120 William St., NEWARK, N. J., U. S. A.

Illuminated Dial

Station Instruments.

These Instruments are
based upon the same gen-
eral principle and are just
B6 accurate as our regular
Standard Portable Direct
Current Voltmeters and
Ammeters, but are much
larger, and the working
part* are inclosed in a
neatly designed, dust-proof
cast-iron-ease which effect-
ively shields the instru-
ments from disturbing in-
fluences of external mag-
netic fields. Weston Standard Illuminated

Dial Station Ammeter,
Style B. "Flush Type."'

Weston Standard

Portable Direct Beading
Voltmeters and Millivolt-
meters. Ammeters and Mil-
ammeters, Wattmeters
and Voltmeters, for Alter-
nating and Direct Current
Circuits.

Our portable instruments
are recognized as standards
throughout the civilized
world.

Our Semi-Portable La-
boratory Standard Volt-
meters and Ammeters are
still better.

They are the most relia-
ble, absolute standards for
Laboratory use.

HIGH
PARIS 1867. CHICAGO 1893. PHILADELPHIA 1876.

WIRES and GABLES.
AERIAL, UNDERGROUND,

SUBMARINE.

W. R. BRIXEY, IHfr.

Z03 Broadway, New York.

Western Office. Marquette Bldg., Chicago, III.

CALIFORNIA ELEC. WORKS, M. DUPEROW, NEW ORLEANS ELEC. CO.,

SAN FRANCISCO, CAL. WASHINGTON, 0. C. NEW ORLEANS. LA.

THEATER lron Clad Rheostat Co >

" tH ' S " WESTFIELD, N. J., U. S. A.

DIMMERS, fo
EOST'ATS

FOB ALL PUF.POSES.

CARPENTER
ENAMEL RHEOSTATS.

Automatic Motor Starters.
All sizes. List price of 1 H. P. size, $13.00.

Reliable. Fully guaranteed. Highly finished. Cheap,

Ward Leonard Electric Co., Hoboken, N. J.

Queen & Co.,
1012 Chestnut St., PHILADELPHIA.

Acme Testing Sets, Queen-Wirt
Switchboard Instruments, X-Ray

Focus Tubes, Induction Coils.

A. L BOGART,
22 UNION SQUARE,

NEW YORK CITY.

Ho. 18 Multiple

S
POHGEUm BUBBEB.

The only absolutely safe burner
for electric gas lighting in the-
aters, churches, etc.

Insulation perfect. Material and construction
most substantial. Unbreakable nickel plated
steel tip.

Fractional Machines and Supplies.
Send for latest catalogue, enclosing card.

PLATINUM
For all Purpoaaa.

Scrap and Native Platinum Purchased.
BAKER & CO., 408-414 New Jersey

Railroad Ave., Newark, N. J.

OFFICE AND FACTORY, SANDUSKY, 0.

AGENTS

Mayer & Englund, 10 S. lotta St., Phlla. , P..
Smith & Wallace,Hamilton St. , Boston, Mass.
Arthur S. Partridge, Bank of Commerce

Bldg., St. Louis, Mo.
Joshua Hendy Machine Works, .3 Fremont

St., San Francisco.
Central Electric Co., 173 Adams St., Chicago.
Harry M. Shaw, 120 Liberty St., New York.

N. ). R.
National

India
Rubber Co's

RUBBER COVEREDWires and Cablas.
OFFICE and FACTORY: BRISTOL. R. I.

TKOLLBT POLES.
National Tube Works Company.

Boston, 70 Federal 5t. I Chicago, corner Clinton and Fulton Streets.
New York, Havemeyer Building, Cortlandt St. St. Louis, 038 North Second Street.
Pittsburg, Fidelity Building, Fourth Ave. I Works, McKeesport, Pa.

TRIMMER'S
TOWER WACOM,

NOVEL FEATURES.
With it a Trimmer can trim about 250 lamps a;

pared with 60 lamps trimmed by "trudging with ladder
and kit." "Write for detailed description.

STUDEBAKER BROS. MFG. CO.,
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RATORS.EDDY GEN
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

Eddy Motors—Slow, Medium or High Speed

We build all necessary apparatus for the transmission of Electric;

Power through factory or other buildings.

The Eddy Electric Mfg, Go.
WINDSOR, CONN.

NEW YORK, H. B. Coho & Co.; Mail and Express Building.

PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St-

BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIRA, S. N. Blake.
ST. LOUIS, Western Electrical Supply Co.
KANSAS CITY, W. T. Osborn.
CINCINNATI, O., Nevada Bldg., John A. Stewart.
CHICAGO, 305 Dearborn St., Wallace & Hine, Manager

SAN FRANCISCO, CAL., Cal. Elec. Wks., 409 Market £

Armature Gore Discs
FOR ELECTRIC DYNAMOS
AND MOTORS

Made from best quality Soft Iron or Electrical Steel, in sizes from 3 to 14 inches

diameter, with any size hole. Send for prices.

DIE MAKING AND METAL PUNCHING.

THOS. SMITH & CO., 14 Cypress St., WORCESTER, MASS.

THE K. A. K.
Simple in Construction.

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM
Practical in Operation.

SEND FOR FULL PARTICULARS.

KROTZ, ALLEN & KELLY, "SB™) OHIO.

Alcatraz Electrical Compound,
Manufactured by

THE CALIFORNIA ASPHALT CO.,
57 East 59th St.,

NEW YORK.

ABSOLUTELY UNEQUALED FOR
ELECTRICAL AND WIRE INSULATION, Insulating Connections, Dynamos and Motor Bases, Battery and Accumulate

Shelving, Circuit and Switch-Boards.
WATER-PROOFING Cut-Out Boxes, coating wires when subjected to acid or alkaline fumes, and when laid unde

cement, etc.
PAINTING Poles, Brackets, Cross-Arms, Benches, Floors, etc.
COATING CABLES, Lead-Covered Pipes, and all underground work.

ALCATRAZ ELECTRICAL COMPOUND is manufactured of the celebrated brand of Alcatraz Asphalt, and possesses many well-known points of superiorit
It has been tried under severe and exacting conditions, and has given perfect satisfaction. It will . not Scale, Crack or Burn. Presents a Smooth Surfac
Adheres Tenaciously. Not affected by Thermal or Climatic Conditions. Resists the action of the Elements, Acids, Alkalies, Sewer Oases, and possesse
great strength and elasticity. Being the producers of the raw product, we are enabled to save the middleman's profit, and offer consumers a superior article at I

Teryiowpnce.
SAMpLE uprjN APPLICATION. Agents wanted in all leading cities.

97 MODEL.Cm E
FAN MOTORS

FOR ALTERNATING CURRENT
-AND-

DIRECT CURRENT CIRCUITS.

HAL ELECTRIC COMPANY,
SCHENECTADY, IM. V.

S.4XES OFFICES 1ST UI l.AlUiK. CITIES IIS THE UNITED STATES.



June 5, 1897 WESTERN ELECTRICIAN

11The "Pioneer

Secures

You Safety.
You avoid the rocks of litiga-

tion by placing your orders with

the owners of the broad basic

patents of Enclosed Arc Lighting;

also you get safety, from falling

sparks by our method. The
'

' Pioneer " gives the best light,

soft, steady, sim-

ple and saving.

The ELECTRIC ARC LIGHT CO.

LOUIS B. MARKS, M.M.E.

CHIEF ELECTRICIAN-

687 & 689 Broadway,

NEW YORK. HOtTES.

GORDON PRIMARY CELL.
For Open and Closed Circuit "Work.

The Perfect, Modern, Longest Lived and Most Economical

Cell Ever Put on the Market.

In use by the leading cities, railroads, telephone and gas engine
companies.

WE CLAIM:—Constant discharge of current without polari-

zation; no local action; no noxious gases or luines; no acids; least

labor for operation; cleanest; not freezing at 23° below zero; eco-

nomic value 50 per cent, greater than gravity cell, and 30 per cent,

greater than best other cell in market. For No. l cell. 200 ampere
hours; for No. 2 cell, 100 ampere hours; on open circuit. .9 to l

volt; on closed circuit, .65 to £& volt. Sendfnrcircularandpricelist.

THE GORDON -BDRNHAM BATTERY CO,
82 to 86 West Broadway, New York City.

General Western Agent, S. F. B. MORSE. Marquette Bldg., Chicago, HI.

STORAGE BATTERIES.
NON-INFRINCINC,

DURABLE, INEXPENSIVE.
OHIO STORAGE BATTERY CO., 59 Wade Building, Cleveland, 0.

^nufecmre^pARTRICKS/^RTER CO. el
h
e™l

flEALERs I125So.2ndSt.V)PHILADA.UPA. goods.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Ablm-Edwards Elec. Co .

American Battery Co xiv

Am. Elec. Heater Co x
American El. Heat. Corp.
American El. Meter Co vii

Amer. El. Telephone Co. xvi

American Elec. Works ..,. xiii

American Engine Co xix
Amer. Impulse Wheel Co.

Armorite Int. Con. Co.. . . xi

Arnold El. Pr. Station Co.

Auto. Cir. Breaker Co.... xx

Bain.Foree xvii

Baker & Co i

Ball Engine Co xix
BarnettCo., G. A H xxii

Bates, D. L. A Bro xiii

Belknap Motor Co is

Besly ACo.,Chas. H xxii

Bogart, A. L i

Brady, T. H xii

Brill Co., J. G x
Brixey, W. R I

Brush Electric Co xxii
Bryan & Humphrey xvii

Bryant Electric Co iv

Buckeye Electric Co viil

Bullock Elec. Mfg. Co xv

California Asphalt Co.
Camp Co., H. B
Card Electric Co
Central Electric Co

. II

. xvii

.. vii

Chicago Armature Co xiv

C. B. A Q. R. R xiv

Chicago Edison Co iv

Chicago El. & Stereo. Co.. xv

Chicago Fuse Wire A Mfg.
Co

C, M. ASt. P. R. R
Clonbrock Steam B. Co. . xix

Commercial El. Sup. Co.. xi

Conn. Pipe Mfg. Co iv

Cornman Co xiv

Cutter El. A Mfg. Co xii

Dallett ACo.,Thos. H....

Davis A Son, I. B. xx
Davis, L.W xxii

DaytonGlobelronWks. Co. xx
Delaware Hard Fibre Co. xxii

Det. & Clev. St. Nav. Co... xiv

Diebl Mfg. Co vii

Directory, Principal Elec.
and Mech. Engineers.. . xvii

Dixon Crucible Co. , Jos . . xvii

Eastern Elec. Cable Co.... xiii

Eddy Elec. Mfg. Co ii

Electrical Exchange, The. xiv

Electric Appliance Co xii

Electric Arc Light Co ill

Elec. Eng. & Supply Co. . . ix

Electric Storage Batt. Co.

Electrician Pub. Co
xvi, xxi

Emerson Elec. Mfg. Co ..

Empire Cbina Works xvi

Farr Tel. Cons. A Sup. Co.xvli

For Sale Advertisements., xiv

Fort Wayne El. Corp x

Fuel Economizer Co

Garlock Packing Co
Garvin Machine Co., The . vi

General Electric Co 11

Genor A Colburn xxii

Gordon-Burnham Bat. Co. ill

Guild & Lord xiv

Hart AHegemanMfg. Co. xiii

Hemingray Glass Co xiii

Hodge, Walsh A Loring. . . xiv

Holmes Fibre-Graph. Co.

Holmes, Pyott & Co xiv

Huebel A Manger vii

Hunter Fan A Motor Co. . viii

Internat'l Cor. Schools., xvi

International Elec. Co— xiv

Iron-Clad Rheostat Co. , . i

Jewell Belting Co xvi

Johns Mfg. Co., H. W iv

Kartavert Mfg. Co xxii

Keystone Electric Co
Keystone Elec. Inst. Co.. xii

Krotz, Allen & Kelly ii

Kusel. D.A.Tel. Mg.Co xvii

Leclanche Battery Co xv
LefTel A Co., James xx

Leonard, Ward, Elec. Co . . i

Lever C H. Mfg. Co xiv

Lindsley Bros xv

Locke, Fred. M xii

Loci« wood LongDist. Tel.

A Tel. Co. of America...

Lombard Water Wh. G. Co.—
Lynn Inc. Lamp Co ^iii

Main Belting Co xix

Manhattan Gen'l Cons. Co. xii

Mansfield Tern. Cop. Co.. xxii

McLaurln A McLaren .... xii

McLennan A Co., K
McRae, A.L xvii

Metropolitan Elec. Co—
Mica Insulator Co xii

Mitchell Temp. Copper Co. xiv

Moore, Alfred F 1

Muir & Sons, Thos i

Munsell A Co., Eugene . .
.

Nat. Conduit A Cable Co.

National Electric Co....

National India RubberCo.

National Tube Works Co.

New York Ins. Wire Co . .
x

Northern Elec. Mfg. Co.... xi

Ohio Electric Works vii

Ohio Storage Battery Co .
.

iii

Okonlte Co., The i

Orne Elec. Const. Co xvii

Otto Gas Engine Wks....

Pacific Electric Co xiv

Paiste Co.,-H. T., xvi

Partrick & Carter Co iil

Partridge Carbon Co i

Peerless Rubber Mfg. Co. . . xii

Pelton Water Wheel Co.. xx
Peoples' Electric Co iv

Perkins El. Switch Mfg.Co .

Perrizo A Sons xv
Peru Elec. Mfg. Co xv
Philadelphia Eng. Works . xi

x

Phillips Ins'd. Wire Co.. xiii

Phosphor- BronzeS. Co.Ld xx
Pittsburg & L. S. Iron Co. xv

Pratt, Chas .A xvii

Puritan Electric Co

Queen A Co I

Reisinger, Hugo
Reynolds, S. K xii

Rockwood Mfg. Co., The. xiii

Rose Poly. Inst

Samson Cordage Wks xii

Sawyer-Man Electric Co.

Schneider Mfg. Co xi

Scott A Janney Elec. A
Mfg. Co ix

Shultz Belting Co xxii

Siemens A Halske E. Co.. viii

Simplex Electrical Co., The, 1

Smith A Co., Thos ii

Smith Co., S.Morgan— xx

Standard Paint Co xii

Standard Tel. A El. Co xvii

StandardUnderg.CableCo.
Stanley Electric Mfg. Co..

Sterling A Son, W. C xv
Stilwell-Bierce A Smith-
Vaile Co xiv, xv

Storey Motor A Tool Co.

Strombcrg-Carlson TeL
Mfs Co xvi

Studebaker Bros. Mfg. Co. i.

Swarts Metal "Refin'g Co.. xiv
Swett A Lewis vi

Taber A Mayer xvii

Triumph Electric Co

Van Duzen Gas A Gasoline
Engine Co xix

Van Home, Burger A Co. . xix

Viaduct Mfg. Co xvii

Vulcanized Fibre Co xxii

Wabash R. R v
Want Advertisements ... xiv

Ward A Co., Montgomery, xiv

Warren Electric Mfg. Co.. iv

Washburn A Moen Mfg. Co.xiii

Webster, Warren A Co....

Western Tel. Cons. Co xvi

WesttnghouseEl.AMf.Co.. vii

Weston Electrical Inst. Co. i

Whitman A Coucb xvi

Willard El. A Bat. Co xiv

Williamsp. Wdn. Pipe Co xxii

Worcester Polytecb. Inst . . x'v

F"or Olasalfled Index of Advortiaements Sa« ^a»K« \/l.
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We have the Largest and $I©st Complete Electrical

REPAIR SHOPS IN THE WEST.
ELECTRICAL AND MECHANICAL REPAIRS OF EVERY DESCRIPTION SOLICITED.

RUSH JOBS WILL RECEIVE PROMPTEST ATTENTION, phone, mo main.

We Insure You First-Class Work, Responsibility, Reasonable Charges.

CHICAGO EDISON COMPANY,
76 MARKET

THE ORIGINAL PATENTEES AND MANUFACTURERS OF

Cement-Liiied Ducts

Engineers and Contractors for Complete Subways.

Address all Correspondence : 3TEW HAVEX COHHf.

The Connecticut Pipe Manufacturing Company,

Office and Factory, West Haven, Conn.

Business Established 1S65.

Incorporated 1S92.
E. H. Phipps, President.
GEO. O. Richakds, Secretary,
Chahles Ward, Gen. Mgr.

{" BRYANT 00005 ARE GOOD POODS."""}

Siyr ;*"3

BRYANT-PAISTE SWITCH.

prices greatly reduced.
write; your jobber for revised

FIGURES.

THE BRYANT ELECTRIC CO.,

BRIDGEPORT. CONN.

NEJL& ^P||pr STOCK

PEOPtES ElfCfflC C*

MAPISON, wis

Strain Insulators.
Brooklyns, Giants, Globes.

For Span Wires, Anchors and Feeding-in.
Perfectly insulated with moulded mica.

VULCABESTON
Controller Parts, Commu- Qj
tator Rings, Bushings, ^^
Magnet Spools, Etc.

Send for catalogue Trolley Insulators, Section Insula-

lators, Insulated Crossings, Toggle Clamp Feed-Wire Insu-

lator, Grauten Rail Bonds, Etc.

Wm2m
Strongest,
Most Durable.

None more widely
used.

H. W. JOHNS M'F'C CO., 240-242 RANDOLPH STREET,CHICAGO.
PHILADELPHIA.

The Warren Alternator.
THE

MODERN DYNAMO
FOR CENTRAL STATION WORK.
WARREN
ELECTRIC
MFG. CO.,
SANDUSKV, OHIO.

NOISELESS IN OPERATION.
A MONEY EARNER.

Embodies in the simplest possible form
of construction all the most advanced ideas
in the generation of the alternating current,

for use wherever and however it may be
required.
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WHEN WE WERE IDLE BOYS
Our wants were few; now that we are busy men they are numerous.

We can supply "A LONG FELT WANT" for a reliable FAN flOTOR.

Send for our Fan Catalog.

CENTRAL ELECTRIC COMPANY,
GEO. A. McKINLOCK, PREST.

CMAHLES E. BROWN, Secy.

S. fi. FRAZIEB, Theas.

'73 =,75 Adams Street,

CHICAGO.

>& IT NEVER
5&. DISAPPOINTS

NATIONAL ELECTRIC LIGHT ASSOCIATION
NIAGARA FALLS,
June 8, g and 10, 1897.

tsiiai^bashlini
The Shortest Line via Detroit and by

$1.40 the cheapest from Chicago..

The rate Chicago to Niagara Falls and return via the Wabash "Niagara Falls

Short Line" for this meeting will be $16.00.

FAST TRAINS, with Through Sleeping Cars, via this Route leave Chicago 3:00 p. m. and 11:32 p. m. daily.

MEALS IN DINING CARS.

Depot, Dearborn Station, Corner Polk and Dearborn Streets.

CITY TICKET OFFICE, 97 ADAMS STREET.
F. A. PALMER, A. G. P. A.

CHICAGO, ILL.

N. C. KEERAN, C. P. &.T. A.
CHICAGO, ILL.
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The Garvin MachineCo.,
MANUFACTURERS UF MACHINE TOOLS AND MACHINERY,

SPRING & VARICK STS.. NEW YORK.

51 N. SEVENTH ST., PHILADELPHIA

WESTERN AGENCY:
Fay & Egan Co.. 22 S. Canal St.. Chicago

METAL
WORKING
MACHINERY

Our facilities for equipping PLANTS
engaged in the manufacture of ELEC-
TRICAL goods are unquestionably the

best of any concern in the country.

We have in stock over 500 machines.

Write us for No. 19 list of new and second-hand machinery. It will be of

value to you.

Static

X-Ray
MACHINE-
For all kinds of X-Ray work
and demonstrations in Static
Electricity.

Single and Double Plate
Machines.
Ruhmkorff Coil Outfits.

Crookes Tubes, Fluorscopes,
Photo-Screens, and a com-
plete line of X-Ray apparatus.
Our outfits are the cheapest
and best that can be procured.

Send for Catalogue B.

Swett & Lewis,
Successors to G. A. Frei & Co..

Electrical and

Photographic Supplies,

1 1 1:1 "in ii. l.l St.,

Bos-ton, IVlass.

ELECTRICITY FOR ENGINEERS.
424 PAGES. ILLUSTRATED. PRICE $2.50.

ELECTRICIAN PUBLISHING CO.,
5 10 Marquette Building, CHICAGO.

Accumulators.
American Battery Co.
Electric Storage Battery Co.
Ohio Storaee Battery Co.
Willard El. & Battery Co.

Annunciators.
Central Electric Co.
Commercial EL Supply Co.

Electric Appliance Co.
Partrick A Carter Co.

Arc Lamps.
Central Electric Co.
Commercial El. Supply Co.

Diehl Mfg Co.
Electric Arc Light Co.

Ft. Wayne Elec. Corporation.
Manhattan Gen'l Cons-Co.
Peoples Electric Co.
Perkins Elec. Switch Mfg. Co
Puritan Electric Co.
Westinghouse El. A Mfg. Co.

Arc Light Cord.
Samson Cordage Wks.

Batteries and Jars.
Central Electric Co.

Chicago Edison Co.
Commercial El. Supply Co.

Electric Appliance Co.
Genor A Coiburn.
Gordon-Burnham Battery Co
Leclanche Battery Co., The.
Metropolitan Electric Co.
Muir A Son, Thos.
Ohio Electric Works.
Peru Elec. Mfg. Co.

Bells.
Central Electric Co.
Commercial El Supply Co.

Electric Appliance Co.
Huebel A Manger.
Ohio Electric Works.
Partrick A Carter Co.

Belting.
Jewell Belting Co.
Main Belting Co.
Peerless Rubber Mfg. Co.
Shultz Belting Co.

Boilers.
Clonbrock Steam Boiler Co.

Boobs, Electrical.
Electrician Publishing Co.

Brushes.
Central Electric Co.
Commercial El. Supply Co.

Holmes Fibre-Graphite Co.

Partridge Carbon Co.

Burglar Alarms.
Central Electric Co.
Commercial El. Supply Co.

Eleotrlc Appliance Co.
Huebel & Manger.
Partrick & Carter Co.

Cahles (See Insulated Wires.)
Cables, Electric (See Insu-

lated Wires), Copper,
Sheet and Bar.
American Elec Works.
Brlxey . W. R-
Central Electric Co.
Commercial El. Supply Co.
Eastern Electric Cable Co.
Metropolitan Electric Co.
Moore. Alfred F.

National Cond & Cable Co.
New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C Co.
Washburn & Moen Mfg. Co.

Carbons, Points dt Plates.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Eleotrlc Appliance Co.
Partridge Carbon Co.
Reisinger, Hugo.

Cars.
Brill Co., J. G.

Compound.
Central Electric Co.
California Asphalt Co.
Commercial El. Supply Co.
Electric Appliance Co.
Johns Mfg. Co.,H. W.
McLennan & Co., K.
Okonite Co.
Standard Paint Co.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Conduits.
Armorite Interior Cond Co.
Camp Co , H. B.
Central Electric Co.
Commercial El. Supply Co.
Conn. Pipe Mfg Co.
Electric Appliance Co.
Muir A Son. Thos.
National cond. & Cable Co
Williamsport Wdn. Pipe Co.

Construction & Repairs.
Bullock Elec. Mfg. Co.
C nicago Armature Co.
Chicago Edison Co.
Davis, L W.
Electrical Exchange, The.
Ft. Wayne Elec. Corporation.
Hodge, Walsh A Lorlng.
Keystone Electric Co.
National Electric Co.
Warren Electric Mfg. Co.

Contractors and Electric
Light Plants.
Ahlm- Edwards El. Co.
Arnold El. Pr. Station Co.
Bain, Foree.
Brush Electric Co.
Bryan & Humphrey
Bu'lock Elec. Mfg. Co.
Card Electric Co.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hodge, Walsh A Loring.
Keystone Electric Co.
Northern Electl. Mfg. Co.
Peoples Electric Co.
Scott A Janney El.A Mfg. Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Warren Electric Mfg. Co.
Westinghouse Elec & Mfg Co.

Copper.
Besly &Co.,Chas. H.
Mansfield Temp. Copper Co.
Mitchell Temp Copper Co.

Copper Wires.
American Electrical Works.
Besly & Co., Chas H.
Brlxey, W. R.
Central Eleotrlc Co
Chicago Edison Co.
Commercial El. Supply Co.
Eleotrlc Appliance Co.
General Electric Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn A Moen Mfg. Co.

Cordage.
Samson Cordage WkB.

Correspondence Schools.
Int. Correspond. Schools.

Crookes' Tubes.
Central Electric Co.
Commercial El Supply Co.
Perkins Elec. Switch Mfg.Co.
Swett A Lewis.

Cross-Arms, Pins and
Brackets.
Brady, T. H.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.

Cut-Outs and Switches.
Automatic Cir. Breaker Co.
Bryant Electric Co.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Eddy Elec. Mfg. Co.
Electrio Appliance Co.
Elec. Eng. & Supply Co.
Ft. Wayne Elec. Corporation.
General Elec. Co.
Hart & Hegeman Mfg, Co.
Palste Co.. H. T.
Peoples Electric Co.
Peru Elec. Mfg. Co.
Perkins Elec.Switch Mfg. Co.
Reynolds, S. K.
Westinghouse El. & Mfg. Co.

Discs-
Smith & Co., Thos.

l>ynanion.
Ahlm-Edwards El. Co.
American Engine Co.
Brush Electric Co.
Bullock Elec Mfg. Co.
Card Electric Co.
Central Electric Co.
Chicago Armature Co.
Commercial El. Supply Co.
Dlebl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Keystone Electric Co.
Muir A Son, Thos.
Northern Electl. Mfg. Co.
Sc^tt&Janney El.AMfg.Co.
Siemens & Halske Elec. Co-
Triumph Electric Co.
Warren Electric Mfg. Co.
Westinghouse El. & Mfg. Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
American El. Healer Co.
American El. HeatinE Corp.
Johns, H. W., Mfg. Co.

Electric Meters.
American El. Meter Co.

Electric Railways.
Brush Electric Co.
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg. Co.

Electrical and Mechani-
cal Engineers.
Bain, Foree.
Bryan & Humphrey.
McRae, A. L.
Pratt. Chas. A.

Electrical Instruments.
Automatic Cir. Breaker Co.
Central Electric Co.
Commercial EI. Supply Co.
Cutter El. & Mfg. Co.
Electric Appliance Co.
Elec. Eng. A Supply Co.
Keystone El. Instrument Co
Paiste Co , H. T.
Queen A Co.
Weston Electrical Inst. Co.

Electrical Specialties.
Automatic Cir. Breaker Co
Central Electric Co.
Commercial El. Supply Co.
Metropolitan Electric Co.
Paiste Co., H. T.
Peru Elec. Mfg Co.

Electrical Woodwork.
Lever, C. H. Mfg. Co.

Electro-Plating Mach'y.
Besly & Co., Chas. H.
General Electric Co.

Engines, Gas.
Otto Gas Engine Wks.
Van Duzen Gas &Gso En.Co.
Van Home, Burger A Co

Engines, Steam.
American Engine Co.
Ball Engine Co.
Philadelphia Eng. Works.

Fan Outfits.
Bates A Bro., D. L.
Central Electric Co.
Commercial El. Supply Co.
Diehl Mfg. Co.
Emerson El. Mfg. Co.
Hunter Fan & Motor Co.
Schneider Mfg. Co.
Scott A Janney El. A Mfg Co.
Westinghouse El. A Mfg. Co.

Feed Water Heaters.
Davis & Son, I. B.

Fibre.
Delaware Hard Fibre Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
BarnettCo.,G- AH.

Fixtures. EI. & Comb'n.
Central Electric Co.
Commercial El. Supply Co.

Fuse Wire.
Central Electric Co.
Chicago Fuse Wire A Mfg.Co.
Commercial El. Supply Co.
Electric Appliance Co.

baskets.
Jonns, H. W., Mfg Co.
Peerless Rubber Mfg. Co.

Gas Lighting, Electric.
Bogart, A. L.

Gears.
Besly A Co.. Chas. H.

General Elec. Supplies.
Besly A Co., Chas. U.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
Elec. Eng. A Supply Co.
Genor & Coiburn.
Hodge, Walsh A Loring.
International Elec Co.
Metropolitan Electric Co
Ohio Electric Works.
Paiste Co , H T.
Partrick & Carter Co.
Peoples Electric ( o.

Peru Elec. Mfg. Co.

Globes and Electrical
Glassware.
Central Electric Co.
Commercial El. Supply Co.
Hemingray Glass Co

Gov*nors. Water Wheel.
LombardWaterWheel Gv.Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Induction Coils.
International Elec. Co.
Queen A Co.

Insulators and Insulat-
ing Materials.
Brlxey, W. R.
Bryant Electric Co.
California Asphalt Co.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
Elec Eng. & Supply Co.
Empire China Works.
Hemingray Glass Co.
Hodge. Walsh & Loring.
Johns Mfg. Co-.H. W.
Locke. Fred. M.
Mica Insulator Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co.. The.
Pals* e Co., H. T.
Peoples Electric Co.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated Wires and
Cables—Magnet Wires.
American Electrical Works.
Brlxey. W. R.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Eastern Electric Cable Co.
Electric Appliance Co.
General Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co.. The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.

Lamps, Alternating.
Puritan Electrio Co.

Lamps, Incandescent.
Buckeye Electric Co.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
General Electric Co..
Lynn Incandescent Lp, Co.
Metropolitan Electric Co.
Ohio Electric Works.
Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Westinghouse El. A Mfg. Co.

Lamp Trimr's Wagons.
»tudebaker Bros. Mfg. Co.

Lightning Arresters.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Westinghouse El. A Mfg. Co.

Magnet Wire.
(See Insulated Wires.)

Mechanical Machinery.
Besly A Co., Chas. H.
Garrin Machine Co.. The.
Stilwell-Blerce Smith-Vaile

Mica.
Central Electric Co.
Commercial El. Supply Co.
McLaurin A M< Laren.
Munseli & Co., Eugeue.

Mining Apparatus, Elec.
General Electric Co.
Westinghouse El. A Mfg. Co.

Motors.
Ahlm-Edwflrds Elec. Co.
American Engine Co.
Belknap Motor Co.
Brush Electric Co
Bullock Elec. Mfg. Co.
Card Electric Co.
Central Electric Co.
Chicago Arma'ure Co.
Commercial El Supply Co.
Dallett A Co , Thos. H.
Diehl Mrg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Keyst- ne Electric Co.
Metropolitan Electric Co.
Muir A Son, Thos.
Northern Electl. Mfg. Co.
Ohio Electric Works.
Peoples Electric Co.
Scott& Janney El. A M fg. Co.
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Triumph Electric Co.
Warren Electric Mfg. Co.
Westinghouse El. A Mfg. Co

Packing.
Besly A Co. Chas. H.
Garlock Packing Co.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
California Asphalt Co.
Central Electric Co.
Commercial El. Supply Co.
Johns. H. W. Mfg. Co.
Standard Paint Co.

Phosphor Bronze.
Besly & Co., Chas. H.
Phosphor Bronze Sm. Co.Ltd.

Platinum.
Baker A Co.

Poles.
Llndsley Bros.
Nat ; onal Tube Works Co.
Perrizo A Sons.
Pittsburg A L. S. Iron Co.
Sterling A Son. W. C

Porcelain.
Bryant Electric Co.
Central Electric Co.
Commercial El. Supply Co.
Empire China Works.
Peru Elec. Mfg. Co.

Pulleys.
Rockwood Mfg. Co., The.

Push Buttons.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Partrick & Carter Co.

Refiners.
Swarts Metal Refining Co.

Reflectors.
Muir A Son, Thos.

Regulators.
Belknap Motor Co.

Re-Winding.
Chicago Armature Co.
Chicago Edison Co.
Flectrical Exchange, The.
Hodee. Walsh & Loring.
National Electric Co.

Rheostats.
Am. El. Heat. Corporation.
General Electric Co.
Iron Clad Rheostat Co.
Leonard, Ward, Elec Co.
Muir A Son, Thos.
Westinghouse El. A Mfg. Co.

Second-Hand Machin*y.
Chicago Armature Co.
Cornman Co.
Eiectri al Exchange. The.
National Electric Co.

Shades.
Muir A Son, Thos.

Speaking Tubes.
Electric Appliance Co.
Partrick A Carter Co.

Speed Indicators.
Besly A Co., Chas. H.
Keystone El. Instrument Co.
Queen & Co.
Weston Electrical Inst. Co.

Steam Heating.
Webster A Co.. Warren.

Steel Pipe.
National Tube Works Co.

Storage Batteries.
American Battery Co.
Electric Storage Battery Co.
Ohio Storage Battery Co.
Willard El. A Battery Co.

Tapes, Insulating.
American Electrical Works.
Brlxey, W. R.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Insulated Wire Co.
Okonite Co.. The.
Simplex Electrical Co.
Standard Paint Co.
Washburn A Moen Mfg. Co.

Telephones, Telephone
Material and Switch-
boards.
American El. Telephone Co.
Central Electric Co.
Commercial El. Supply Co.
Farr Tel. A Cons. Sup. Co.
Kusel, D. A. Tel. Mfg Co.
LockwoodT. AT Co. of Am.
Metropolitan Electric Co.
Orne Elec. Cons. Co.
Peoples Electric Co.
Standard Tel. A El. Co.
Stromberg-Carlson Tl.M.Co.
Taber A Mayer.
Viaduct Mfg. Co.
Western Tel. Cons. Co.
Wnltman & Couch.

Transformers.
Central Electric Co.
Commercial El. Supply Co.
Elec. Eng. A Supply Co.
Ft. Wayne Elec. Corporatio"
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
Brill Co , J. G.
General Electric Co.
Westinghouse El. A Mfg. Co

Turbine Wheels.
Dayton Globe Iron Works Co.
Leffel & Co., Jas.
Pelton Water Wheel Co.
Smith Co.. S. Morgan.
Stilwell-Bierce Smith-Vaile.

Water Wheels.
Am. Impulse Wheel Co.
Da7ton Globe Iron Works Co.
Leffel A Co., Jas
Pelton Water Wheel Co,
Smith Co. S Morean
Stilwell-Blerce Smith-Valle

Hire. Bare.
Besly & Co., '"has. H.
Brlxey. W. R.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Okonite Co., The.
Phillips Insulated Wire Co
Standard Underground C Co
Washburn A Moen Mfg. Co.

X Ray Outfits.
Central Electric Co.
Commercial El. Supply Co.
Queen & Co.
Swett & Lewis.

Alphabetical Index of Advertisements III.
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DIEHL ELECTRIC FANS.
WOUND FOR ALL CURRENTS, EXCEPT ALTERNATING.

New Designstor this Season.
Ceiling F~ans,

Column F"ans
sPropeller

'

HIGHEST EFFICIENCY, GREATEST DURABILITY.
Our finest designs are ornamented with solid cast brass,

OUR '97 FAN CATALOGUES ARE NOW READY.
Any ofOur Fans Furnished with Four Blades if so Ordered.

SHOW ROOMS:
NEW YORK, 561-563 Broadway. BOSTON, 128-132 Essex Street.

CHICAGO, 192-194 VAN BUREN STREET.

DIEHL MANUFACTURING CO
ELIZABETHPORT, N. J.

Agents for Canada: CANADIAN CENERAL ELECTRIC CO., 65-7 I Front St. West, Toronto, Ont.

'I

1!

THE AMERICAN ELECTRIC METER.
ft gives a light that's white arid Uiti
And two centd Is the costper night

1t£(3k§E™e

M^5FIELD,Drii[TlI.5.A

Designed

for all

Forms

of

Service.

Send tor cir-

culars and
price lists. 3-Wire2Z-i.1gbt Meter. Case Open, Showing Mechanism.

The . . .

American

Electric

Meter

Co.,

Cor. 9th Street and
Montgomery Ave.,

PHILADELPHIA,

PA.

WE UNDERSELL ALL!
Bicycle ElectricLights 84.00
Necktie Electric Lights 1.50
Edison Electric Motors l.uo
88 Medical Batteries 3.#5-
Electric Bells, finest... .25
Di y Batteries, best 25
8100 Blcvcles.best made 39.00

(- 81.25 Bicycle Bella 50

Agents Wanted.
Our Bicycie Electric Light
lathe beat thing that ever
happened. Catalogue free.

Ohio Electric Works,
13 3. Water St.,

Cleveland, Ohio*

H BELL
EASY BIXOER.

PIVOTED ARMATURE,

DOUBLE ADJUSTMENT.
\^ SEND FOR CATALOGUE.

~ HUEBEL & MANGER,
MANUFACTURERS.

290 Graham St.. Brooklyn. N. Y.

Westinghouse Polyphase Apparatus Supreme,
Generators, ^fotors. Transformers, for Two-Phase, Three-Phase and C. F. Scott
Two-Phase Three-Phase System of Alternating Current Power Transmission.

26,000 H. P. IN OIL-INSULATED TRANSFORMERS CONSTRUCTED.
Potentials from 5,000 to 50,000 Volts. All Apparatus Xecessary for 100 Mile Transmission.

WESTINGHOUSE ELECTRIC AND MANUFACTURING CO.,

New York, 120 Broadway. Chicago, N. Y. Life Bldg.
Boston, Exchange Bldg. Philadelphia, Oirard BId>;
Buffalo. N. Y., 8 Erie Co. Bank Bldg Pittsburg, Westinghou? . B'Zg.
Charlotte, N. C, 36-38 College St. St. Louis, American Cf/'_« 3ldg.

BURO,
San Francisco, Mills Bldg.
Syracuse, N. Y., Bastable Bldg.

Tacoma, Wash., 102 S. 10th St.

Westinghouse Electric Co.. Ltd.,
32 Victoria St.. London, S. W., England.

For Canada address
Ahearn & Soper, Ottawa, Ont,
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The Tuerk Alternating Y Current Ceiling Fan,
1897 PATTERNS NOW READY.

Some New Features Embodied in Our '97 Product Make
It Better than Ever.

MADE FOR FROM 50 TO 120 VOLTS.

60, 125 AND 140 CYCLES.

THE HANDSOMEST FAN ON THE MARKET.

Strong, Reliable, Noiseless, Durable, Ornamental
and Inexpensive to Operate.

SPECIAL FEATURES:
High E <=o r»o imy .

Self-Oil ing Bearings
Acij us-t£»l=>le Slade^.
Starting Switch at

Five different styles of finish—Bronze. Bower-

Barff, Ivory and Gold, Nickel, Polished Brass.

SEND FOR 1897 CATALOGUE.

HUNTER FAN & MOTOR GO.
FULTON, NEW YORK.

E. B. LATHAM & CO., General Sell-

ing Agents, 136 Liberty Street, New

York, U. S. A.

The Best of Incandescent Lamps for 1? cents each.
Send us your burned-out lamps and we will return them at the above price and GUARANTEE them to be equal

to the best.

We have a good filament. "We procure a vacuum superior to the mercury process.
"We renew only those bulbs which have not lost their vacuum, and thus proven that they are without flaw.

We thoroughly clean the bulbs and tighten the loose collars.
Lamps to be renewed should be sent by FREIGHT, as we pay charges to our factory. Be sure your name accom-

panies shipments and advise us by letter of voltage, base, efficiency and candle power desired.

Lynn Incandescent Lamp Co., Lynn, Mass.

BUOSEYB
INCANDI

Monadnock Building, Chicago.

QUALITY
UNEQUALED

FACTORY
PRODUCTION
TRIPLED.

NT l_AIVIF>S.
THE BUCKEYE ELECTRIC CO., Cleveland, Ohio.

FIVE
GOOD
BOOKS

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

Electrician Publishing Co.,
Suite 51 Q Marquette Building,

CHICAGO. ILL.

ONE
DOLLAR
EACH.

SIEMENS & HALSKE ELECTRIC COMPANY OF AMERICA,
MANUFACTURERS OF >

Direct Current, Multipolar. Slow Speed, External Armature Generators and Motors, especially adapted for Direct Connection.

(Type I)—In sizes from so -to 2,000 H. F».
Direct Current, Multipolar, Medium Speed, Internal Armature Generators and Motors adapted for Belting.

(Type A.)— li-» sizes from IO to 300 H. f=.
Direct Current, Bipolar, Medium Speed, Internal Armature Generators and Motors adapted for Belting.

(Type I H.HIn sizes from S -to 130 H. F».
Direct Current Boosters, absolutely controlled by V. S. Patents granted to Siemens it Halske Electric Company.

SIEMENS' BAND ARC LAMPS FOR DIRECT AND ALTERNATING CURRENT, ELECTRIC MINING LOCOMOTIVES, STEAM LOCOMOTIVES, ETC., ETC.

COMPLETE ELECTRIC RAILWAY EQUIPMENTS UNDER SIEMENS' PATENTS:

Siemens' Underrunning Trolleys.
The Siemens Contact Bar is safer than the ordinary trolley, and the overhead construction is less costly. Dr. Ernst Werner von Siemens was the pioneer in

Electric Traction. He built his first Electric Railway in 1S79. Write for Cataloging and further information to

SIEMENS * HALSKE ELECTRIC CO. OF AMERICA. 98 Jackson St., Chicago.
S-lXES-OKFICESi-NEW YORK. Eastern District, American Surety Building; GREATER NEW YORK, 13G Liberty St. CINCINNATI. Perin Building. MINNEAPOLIS. 24a SecouU Avenue.

South. DENVER, 60S Boston Block. SALT LAKE CITY, Knulsfortl Hotel Building. SAN FRANCISCO, 10 Front St. BOSTON, John Hancock Bldg. PHILADELPHIA; 531 chestnut St.
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The General Electric Company, Westinghouse Electric Company, Thomson-Houston Electric Company, and the Tesla Electric Company
have brought suits against the Scott <& Janney Electric and Hanufacturing Company of Philadelphia for "alleged infringements" of their
various patents.

This is the usual '-bluff" that is brought to bear upon those whose inventions are bound to supplant the inventions of the above named and
other large electrical concerns, who cannot at their own terms control such inventions.

We are manufacturing under our own patents and are not infringing. The above named firms are suing us on a fan motor as an ex-
cuse to get a chance to make the public believe that the state of the art is not history as far as they know it.

They have spent millions of dollars trying to invent apparatus to do certain things. They failed. We did invent it and have had it pat-

ented all over the world. And it works. They will try by strategy to do what they dare not do openly.

We wish to ask that the dealers and others that have received, or will receive, threatening letters from the above named concerns, will

please send the same to our attorneys. Messrs. Alexander & Magill, Girard Building, Philadelphia.
We are in the field to stay and do not propose to be intimidated.
The Scott & Janney Long Distance Single-Phase Alternating Railway and Power System will supersede the inventions of the above named

companies, and they know it.

Scott & Janney Electric and Manufacturing Co,, 1707-9 Filbert Street, Philadelphia, Pa,

HARRY S, SMITH, Philadelphia, Pa., General Agent for Pennsylvania, New York and New England.

ia

|p 7^1 mif VOLTMETER SWITCHES.
The working parts of this switch are mounted on a fibre

disk arranged in such manner that there is no possibility of re-

versing the current through the voltmeter. Can be used as a

ground detector switch. Very neat and pretty in design and
can be made highly ornamental.

MANUFACTURED BY

Electric Engineering & Supply Co.,
27 Thames St., New York. Syracuse, N. Y.

Steady Lights from

Unsteady Power.

The Chapman Voltage Regulator
Controls the voltage of varying" speed dynamos.

Lamp renewals reduced.
Perfect regulation of voltage by an automatic device magnetically

controlled. 35 to 50 per cent, variation in speed of water wheel or
engine controlled within 3 per cent, of the normal, and it acts as
quick as a circuit breaker. Every central station should have them.
Generators can be worked nearer the limit of their capacity by their
use, thus increasing their effective working power.

Some who are using

:

Vermont Electric Light Co., Burlington, Vt.

Glen Mfg. Co., Berlin, N. H.
Uuroford Falls Sulphite Co., Rum ford Falls, Me.
Nnrih field Electric Co., Northfield, Vt.

Hollingsworth & Whitney Co., Waterville, Me.
Bar Mills Electric Co.. Bar Mills, Me.
Forest Mills Co., Bridgton, Me.
Norway Electric Light Co., Norway. Mc.

Crookston Water, Pr. & Lt. Co.. Crookston, Minn.
Pondioherry Mills, Bridgton, Me.
Kingston Electric Co., Philadelphia, Pa.
Burgess Sulphite Co., Berlin, N. H.
Cliff Paper Co.. Niagara Falls, N. Y.
Westbrook Electric Light Co., Westbrook, Me.
Valleyneld Electric Co., Valleyfield, Quebec.
Orrr& Co., Paper Mills, Troy. N. Y.

Recent orders have just been received from Stanley Electric Mfg. Co., Pittsfield, Mass.; Calumet
& Hecla Smelting Co., So. Lake Linden, Mich.; Edison Elec. Ill'g Co., Topeka, Kan.; Marietta Elec.

Co., Marietta, O., and Weslbrook Elec. Lt. & Pr. Co., Westbrook, Me.

CORF? PONDENCI •OLICITED.
Patents owned and controlled exclusively by

Boston Ofllce. 154 Congress Si.
New York Office. Brewster Eng. Co.,

Thames Building, New York City.

Send for Circular A, or
mention Western Electrician.

§ BELKNAP MOTOR CO.,
Home Office and Manufactory: Portland, Me., U. S. A.
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J. G. BRILL COMPANY, PHILADELPHIA,
MANUFACTURERS OF

Electric Cars

and Trucks.

Solid Forged

Frame Trucks,

Trucks for

U 4-Wueel Cars.

PIVOTAL TRUCKS FOR STEAM AND ELECTRIC SERVICE.

The PERFECT TRUCK, our "No. 27," is safer, easier on rails, easier lor passengers and

imparts less motion to the car body than any truck ever made.

WE CAN SUBSTANTIATE OUR CLAIMS.

BteCTR/C
MPATINO APPAR ATU&I

SPECIALTY* AM<Ktt4H£LLcrC KUTIftCe
SokOEftlAfC IRONS. DeTftftlT.MlCH.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Apparatus for

Arc, Direct Current and Alternat-
ing Incandescent Lightingand

REWIRED WITH RAVEN WHITE CORE WIRE

OFFICE

Th© Ferris Wheel Co.
1131 The Rookery.

Chicago, April 30, 1896.

NEW YORK INSULATED WIRE CO..

320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to

use your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test

will no doubt be a most severe one.
Yours very truly

THE FERRIS WHEEL CO,
By L. V. Rice. Mgr.

PDIMCUAU1 \WHITF PflRF Used exclusively for ail Incandescent Light-

ing at World's Columbian Exposition.

Used in some of the largest buildings in the United

RAVEN WHITE CORE, s^
COMPETITION LINE WIRE.

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS

Used by some of the largest Central Slaticm
and Fire and Police Departments in the US

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortland! St.. New York.
,.\ CHICAGO: BOSTON: SAN FRANCISCO.

'

I
320 Dearborn SI. \H Congress SI, US New Montgomery St.

THE MAGNIFICENT CONVENTION

NUMBERS OF THE WESTERN ELECTRICIAN WILL SURPRISE

YOU. NOTHING LIKE THEM HAS EVER BEEN SJEN IN

ELECTRICAL JOURNALISM, WE SHALL SURPASS OUR LAST
1*

.F&R'S RECORD AND YOU KNOW WHAT THAT WAS.

PERHAPS YOU HAVE ALREADY ARRANGED FOR ADVER-

TISING IN THESE NUMBERS. IF SO, YOU HAVE EXERCISED

GOOD BUSINESS JUDGMENT. IF NOT, THERE IS YET TIME

TO SECURE SPACE.

YOUR ADVERTISEMENT SHOULD REACH US BY JUNE

5TH. BETTER SEND IT BY FIRST MAIL.
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ErOKifE F. Phillips, Frest. F. N. Phillips, Treas. W. H. Sawyer, Secy.

AMERICAN ELECTRICAL WORKS.
PROVIDENCE. R. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Store, P. C. Ackerman, 10 Cortlaudt St.

Chicago Store, F. E. Donohoe, 241 Madison St.

Montreal Branch. Eugene F. Phillips' Electrical "Works.

THE CLARK WIRE
FOR

SWITCHBOARD,

RAILWAY

and MOTOR USE.

CLARK WIRE"

AH sizes of

Stranded and Ftex-

ibleWire and
Cables with

" Clark's Insulation.

Inspector Boston Fire Underwriters' Union says:

"A thoroughly reliable and desirable wire in every respect."

The Clark wire has been before the public and in use for the past ten years,

and has met with universal favor. We guarantee our insulation wherever used.

Aerial, Underground or Submarine, and our net prices are as low, if not lower,

than any other first-class insulated wire. We shall be pleased to mail Catalogues,

with terms and discounts for quantities.

EASTERN ELECTRIC CABLE COMPANY,
HENRY A. CLARK, Treas. and Gen'l Manager.
HERBERT H. EUSTIS. Pres. and Electrician.

61-63 Hampshire Street,BOSTON, MAS!

For * ) Least- Slippage

DYNAMOS" •«) Non-Breakable A

Motors^* ••••*< any- size-o«- shape

00 nANn
,V
K0 (hub- any- position •

©brENERAL'USE © ^Prompt- Shipments!

MAde-by THE .RockW0od-MANUF-A.CTURING-C0-N£l,
J.M.At.R-y.&PENN'A.St.,| ND|ANAp0L|S7 |ND|ANA> M.g.A.

NEW EDITION,
CROSBY & BELL'S ELECTRIC RAILWAY,

JUST OUT. PRICE S2.SO. SIM) FOR IT.
ELECTRICIAN PUBLISHING CO., 510 Marquette Building, CHICAGO.

EVERYTHING IN WIRE,
BARE AND INSULATED.

ALSO MANUFACTURERS OF THE "CHICAGO" RAIL BOND.

WASHBURN * MOEIM MFC. CO.,
WORCESTER, MASS.

BRANCH OFFICES AND WAREHOUSES: New York, Chicago, San Francisco, Houston, Philadelphia,

Pittsburg, Scranton.

Patented.

MDOUBLE GROOVE PONY INSULATOR
HIGH INSULATION.

The most perfect Glass Insulator made is thn
Teat Insulator.

"The Teats on the lower rim of the petticoat
attract the water on the outer and inner surfaces
of the Insulator into drops. The water drops
from these points onto the cross arm, thereby
preventing the moisture from creeping to

the pin."

HEMINGRAY GLASS CO.,
Coty

ston '

FACTORIES, MUNCIE, IND.

Switch and Box Complete.

For Iron Armored
Condnit for

Hart Flush Switches
,

Single or Gang Switches.

'•Indicating,"

"Porcelain Clad"
Flush Switches.

THE HART& HEGEMAN MFG. CO., HARTFORD, CONN.

The .Electrician Publishing Co., Suite 510 Marquette

Bldg., Chicago. Headquarters for all latest Electrical

Books. Write for Catalogue,

"

ELECTRIC

FAN

Woun Ct TOR
Any Voltage.

A Written Guarantee

With. Each Fan

DEBATES &BRO.
"^DAYTON 0.

WEATHERPROOF WIRE.
ACENCIES:-

Western Electric Co., New York.

Electric Appliance Co., Chicago.

Pettingell Andrews Co., Boston

Electrical Engineering Co.,

St. Lonis Electrical Snpply Co., St, Lonis.

The Bradford Belting Co., Cincinnati.

Phillips Insulated Wire Go,
Office and Factory: PAWTUCKET, R. I.
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WANTED.
Position as superintendent of electric lighting

or power plaDt by man with twelve years' expe-
rience in building and operating plants I can
give the best of references as to ability and
character. Would be pleased to hear from par-
ties wanting a Ko. 1 hustler. Address "Hustler."
care Westkkn Electrician, 510 Marquette
Building, Chicago.

WANTED.
To sell an electric light plant located in a grow-

ing and prosperous town in Northwest .Missouri.

It is paying :i good profit. For particulars address
"Dividend," care western Electrician, 510

Marquette Bldg., Chicago.

WANTED.
Positiou as superintendent or manager of elec-

tric licht or railway plant, or would accept posi-

tion as traveling salesman. Would not object to

invest 10 or 15 thousand dollars. Well acquainted
as salesman Well posted in light and railway
work. Address KLIX'TRH'I AX, care
Western Electrician, 510 Marquette Bldg.,
Chicago.

NA/A IMTECD.
ARMATURES TO REWIND.
Winders direct from T.-Tl. and Westinghouse
shops. Work Guaranteed. Ten years' experience.
Light plants Installed complete. Send for pt ices.

HOOCE, WALSH &, LOR1NG,
531 Delaware. Kansas City, mo,

BIDS WANTED.
The City of Eldon, Iowa, is in the

market for an electric light plant, con-

sisting of 50 k. w. alternator and engine,

boiler, building and line of construction

for municipal and commercial light-

ing. Plans and specifications may be

seen, at the office of Mayor H. R.

BAKER, Eldon, Iowa.

Bids received until noon, June 10,

1897. City reserves right to reject any

or all bids.

FOR SALE.
Second-hand 150 to jihi 11. P. Bartlett-Corliss

engine, cylinder ix\.42. Total weight with fly-

wheel 20 tons. Engine is four years old and in

good condition. Built lor lighting or railway
work. For price and further particulars apply

GENERAL ELECTRIC COMPANY,
Monadnock Block. Chicago.

FOR SAL-El.
Second hand Arc Lamps of different nianu-

factuie, good as new and thoroughly tested:

also. Arc and Incandescent Djuamos and other
electrical apparatus.
Always in the market for scrap Dynamos,

Motor*, Wire, Copper, burned out Incandes-
cent Lamps and Lamp bases, etc. AddressTHU
< olt\M \\ €<mi*AAi'Y,1134 Hamilton St.,

Cleveland, (thin.

FOR SALE CHEAP.
six 25 amp. HOTolt dynamos, compound wound.
Six live horse power motors, any \oltage.
Twelve amperemeters.
Twelve voltmeters. Write for prices.

HOLMES, PYOTT & CO.,
]3 X. Jefferson St., Chicago.

ELECTRICAL

EXCHANGE,
166-174 S. CLINTON ST.,

CHICACO.

Long-Distance Tel. 744 Express.

WRITE FOR PRICES.

FOR SALE.

One 30 h. p., 220 volt iron clad motor, new, self

oiling.

One 25 h. p., 500 volt iron clad motor, new, self

oiling.

One 50 ampere, 500 volt. C. P. W. Manchester
type, new, self oiling.

One 150 ampere. 220 volt, C P. W. Manchester
type, new, self oiling,

One 7V; h. p., 220 volt ironclad motor, uew, self

oiling.

One 5 h. p., 500 volt, Manchester type, new, self

oiling.

One ah. p., 220 volt. Jenney type, new, self oiling.

One 2 h. p., 220 volt, iron clad type, new, self

oiling.

Onei'4 h. p., 110 volt, Ueldiug type, new, self

oiling.

One 'U h- p., 110 volt, iron clad type, new, self

oiling.

One 30 light, 10 ampere, new type Excelsior arc
dynamo, second hand.

One i~5 light, 10 ampere, new type Excelsior arc
dynamo, second hand.

One 7" light, 10 ampere, old type Excelsior arc
dynamo, second hand.

One in light, 4 l/a ampere. Bain type arc dynamo,
second hand.

One 1,300 light, 1.000 volt, 12 pole, Slattery alter-

nator, second hand.
One 1,000 light, 1,0.0 volt, National alternator,

second hand.
One 1,000 light, 2,000 volt, Brush alternator, sec-

ond hand.
One 1,^00 light, 1,000 volt, Standard alternator,

second hand.
One 1,200 light, 1,000 volt, General Electric Co.

alternator, second hand.
One 1,500 light. 1,000 volt. General Electric Co:

alternator, second hand.
One 1.500 light. 1.000 volt, Westinghouse alter-

nator, second hand.
One 2,ono light, 1,000 volt. National alternator,

new.
One M 2. T.-H. arc armature, rewound new.
15 light, old type Excelsior arc armature, rewound

new.
120 Hght, 10 ampere, Excelsior arc lamps.
20 licht, 4 1 £ ampere. Bain arc lamps.
30 hght. 110 volt. Kushniore arc lamps.

CHICAGO
ARMATURE
COMPANY,
(Incorporated),

14 and 16 North Canal Street. Chicago.

Stil well's Patentst™ Water Purifier.

Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

Tie Stilwell-Bierce & SmtMaile Co.,

DAYTON, OHIO.
Risrton Iron Jk Tjocomotirp Works, San Francisco. Cal.. Pacific Coast Agent,

Scientific

Books.

Our catalogue *•„ Is sen
free lor the asking. It lists

books pertaining to all the
sciences, a copy should ne
had lor ready reference by
those desiring electrical,

medical, engineering, scientific, mining and tech-
nical hooks, which we sell to everybody at
wholesale prices.

Montgomery Ward A Co., Chicago.

INTERNATIONAL ELECTRIC CO,
76 Beekman Street.

Xcw York..

rtuhmkorfl

Induction Coils.

Telephone Colls, Eiperl-

menial Work, Small Ma-
chinery, Binding Posts.

Map of the United States.
A large handsome Map of the United

Slates, mounted and suitable for office or

!
home use, is issued by the Burlington

I
Route. Copies will be mailed to any ad

dress on receipt of fifteen cents in postage

by P. S. Eustis, Gen'l Pass. Agent, C, B.

i &Q. R. R., Chicago, 111.

TEMfm
CORKY-?*- DrMI7CHELLTEMV COTTOG

Scrap Copper Wire Wanted.
If you have any Old Copper Wire of any description to

dispose of, it will pay you to communicate with us. as we are
^.l all times in the market for any quantity of Scrap Copper
Wire, at the highest market values. We pay cash and send
prompt returns. We are also supplying the electrical trade with
our high grade Babbitt, Cotton Waste, Solder, Etc. Please com-
municate with us.

SWARTS METAL REFINING CO.,
20 N. Desplaines Street, CHICACO ILL.

THE WIIXARD
STORAGE

BATTERY,
NON-INFRINGING.

PROTECTION GUARANTEED .

The Willard Electric & Battery Co.,

< I.F.VRI. V\l>. OHIO.

Flic Worcester Polytechnic Institute,

WORCESTER, MASS.
T. C. 3IE>DE?(HiLL President.

Courses of study in Mechanical, Civil and Elec-

trical EnRineerins, Chemistry and General
Science. New and extensive laboratories in

ICiKineerlntr, Klectrii itv. rliysics and Chemistry.
Special facilities in Steam and Hydraulics, 1 7G-
naEe Catalogue, showing positions filled by
eraduates mailed free. Addres- '

SHALL, Registrar.
J. K. MAR-

i he Coast Line lo MACKINAC
'

—

TAKE THE >

TO
MACKINAC
DETROIT
PETOSKEY
CHICAGO

New Steel Passenger Steamers
The Greatest Perfection vet attained in

Boat Construction- Luxurious Equipment,
Artistic Furnishing, Decoration and Eltic-

ient Service, insuring the highest degree of

COMFORT, SPEED AND SAFETY
Four Trips pen Week Between

Toledo, Detroit and Mackinac
PETOSKEY, "THE SOO," MARQUETTE

AND DULUTH.
LOW RATES to Picturesque Mackinacand

Return, including Heals and Berths. From
Cleveland. $18; from Toledo, $15; trom
Detroit, $13 50.

0AY AND NIGHT SERVICE.

Between Detroit and Cleveland
Connecting at Cleveland with Earliest

Trains Tor all points East. South and South-
west and at Detroit for all points North and
Northwest-

Sunday Trips June, July, August and Sept. Only

EVERY DAY BETWEEN

Cleveland,Ptit=in=Bayja ToIedo
Send for Illustrated Pamphlet. Address
A. A. SCHANTZ, a- p. n.. DETROIT, MICH.

Tfte Detroit & Cleveland Steam Nav. Co.

Anchor or Toggle Bolt.

TENSILE STRENGTH, 870 LBS.

Electrical and Small Woodwork a Specialty.
Send for catalogue.

C.H. LEVER MFG. CO., CHICAGO.

It Helps

Mechanics
I
Lord's Power and

Machinery Magazine

tells all about the
thousand and one '

and helps its readers to become skilled
jand expert workmen. The more a man '

knows about his profession, the more s
ary he will command. The small
costs to subscribe ($1 a year") will come

(

back manv times over in increased salarv.
Sample copy sent for 10 cents. Write
your name and address on a postal card,
and mail it to

61.

GUILD & LORD
Atlantic Ave., Boston

AMERICAN"m
ARE THE BEST.

.
SenB for Descriptive Circular.

Absolutely Non-Infringing.
Protection Guaranteed.

AMERICAN BATTERY CO.,
*p 1889. 38 W. Quincy St., Chicago, 111.

AUTOMATIC BICYCLE BELL
Attached to front Fork of machine by a i

bracket and connected by a bid till lever i

left handle bar. Operated by trie fin-
ger without moving nan.1 out of po- ~

sitiou. Mnde of best bell metal, has ..

a line silver rii:p, easily adjusted."
gives short or continuous ring, nick-
el plated. Price for 2^ inch, $1.50;
S inch, $1.75. Sent, bv mail on receipt i

of ['rice and 10c. for postage.
U3F~ Send for i irctilar "S. A."

PACIFIC ELECTRIC CO., 120 Main St., La Crosse. Wis

££

THE BEST ANSWER TO A QUESTION
On Wiring, can be found in the New Book,

WIRING TABLES,"
"How They are Made and How to Use Them."

BY THOS. C. CRIER.
Whenever yon are asked a question on Wiring, refer the

inestioner to this hook, and he will find what he desires.
THE BOOK CONTAINS: The Law of Resistant. Electromotive Force and Current

bully Explained. How lo Calculate the Size of Wires. The Different Methods of WiriUR, with
niaaraini. How to Apply the simple Formula, in Calculatim; the size of Wires Under all Condi-
tions. DiuLTains tor » irins: 3 Point, 4 Point, Head Light and Heat Krirulatinu Switches.

27 TABLES OK M I It I % (. A3iD VAI.CABJLE DATA.
Ohm's Ian i* described in such plain and simple language

that one cannot fail to clearly understand it.

Bound in Cloth, 80 Pages, Size 5x7£ in. Sent, prepaid, on receipt of price, $1.00.

ELECTRICIAN PUBLISHING CO., ^fZT CHICAGO,
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Victor Turbine Water Wheel.
Cylinder or Register Gate— Close Regulation and High Efficiency

at Full and Partial Gate.
The attention of ELECTRIC COMPANIES is called to this CELK BRATEn WATER

XVII 1 * L as particularly adapted to their use, on account of its remarkably steady motion,
liigk speed and great etiteiency and large capacity for its diameter, being double
the power of most wheels ot the same diameter. It is used by a number of the leading electric" com-
panies with great satisfaction. In the economical use of water it is without an equal, prodrcmg the
highest per cent ui useful effect g-iarauieed.

SEND FOR CATALOGUE AND PARTICULARS.
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 33 feet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts
and where the situation admits of their use we recommend them.

THE STILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works, San Francisco, Cal., Pacific Coast Agents.

ITS ALL RIGHT.

Webb's Telephone Hand-Book. A book for the
expert as well as the novice- Price $1.00.

ELECTRICIAN PUBLISHING CO..
5IO Marquette luildint;, CHilcago.

Cedar Railway. Telephone,
Telegraph and Electric Light

POLES.
Pine painted cross arms and Oak pins. Get

our prices tor delivery at any destination. Six
sorting yards, our Monroe yard being most
Southern and Eastern in Michigan. Our card:
Ai poles and good despatch.

W. C. Sterling & Son,
MONROE, MICH.

Playing Cards.

You can obtain a pack of best quality

playing cards by sending fifteen cents in

postage to P. S. Eustis, Gen'l Pass. Agent,

C, B. & Q. R. R., Chicago, 111.

ELECTROTYPES.
CHICAGO ELECTRO. & STEREO. CO.,

149-155 Plymouth Place, Chicago-

WHITE GEDAR POLES
And STREET CAR TIES.

Wholesale Producers.

1RRIZO & SONS, DAGGETT, M(CH

CEDAR
Lindsley Bros.,

MENOMINEE, MICH.,

WHOLESALE PRODUCERS. POLES

Cedar Poles at First Hands.
"We can supply you with anything In the cedar line. Write for delivered prices.

Pittsburgh & Lake Superior Iron Co., Whitney, Menominee Co., Mich.

[HERCULES BATTERJE^
LA. Clede batteries

I P0RCE1AIN INSU[ATION Ot all Kinds I

We Solicit the maKIn? ot

SPECAi. Designs of Porcelain.

PclltlCl.tf.TI!lf.MrG,CO.

Given
Away

Our new catalogue of Elec-

trical Books. Contains 1UU

pages, listing all electrical

books to date of publication.

Send for a copy, mailed free

to any address. Electrician

Publishing Co., Suite 510
Marquette Bldg., Chicago.

The Standard Open Circuit Batteries
of the World.

SEND FOE CIRCULAR AND PBICE3.

THE LECLANCHE BATTERY CO.,
111 to 117 East 131st St., N. Y.

The Bullock Electric Mfg. Co.,

ELECTRIC LIGHT

I032 BROADWAY, CINCINNATI, OHIO. \J

NEW YORK:

AND

POWER PLANTS
AND

SLOW SPEED
MOTORS.

BOSTON:

St. Paul Building.

No. 8 Oliver Street.

PHILADELPHIA:
No. 662 Bourse Building.

CHICAGO:
No. 623 Western Union Bldg.

DON'T READ
The WESTERN ELECTRICIAN unless you want

to be made fully aware of what is going on in the

electrical field
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THE STRQMBER6-0ARLS0N

TELEPHONE MANUFACTURING CO.
72 JACKSON BOULEVARD,

CHICAGO, ILL., U. S. A.

This Company owns letters patent granted to Alfred Stromberg

and Androv Carlson, under sundry dates, covering Telephone Ap-

paratus that infringes none and is second to none.

Full Equipment for Central Stations, also for House, Office, Factory, Police and Fire Alarm
Systems, manufactured in our own shops from crude material. The very Simplest and most
Efficient Street Railway System on the market.

American Electric

Telephone Co.,

The Largest Manufacturers
-OF-

lephones #Switchboards
EN THE UNITED STATES.

All Goods Strictly High Grade.
325 exchanges, aggregating CO.OOO telephones, in

use. Three years service. Write for our 1897
catalogue showing new types and prices.

American Eiec. Telephone Co.,

I 7 1 and I 73 S. Canal Street. CH ICAGO.

Swedish
Telephones.

C^j Adjustable Arm 'Phone for Ex-
change and Toll l<iiie Work.
Write for prices.

»-^w WHITMAN & COUCH
196 Summer St., Boston.

McFell Electric Co., 1 549-50 Marquette Bldg., Chicago Agents.

Making Switches Our Specialty — —
Write for full particulars, free Samples,

etc. A new brand— Pioneer

ŝQQ^^F Good goods ai lov, figures

H. T. PAISTE CO.
Chicago Philadelphia

WITCHES

WESTERN TELEPHONE

-•^CONSTRUCTION CO.,
260 S. Clinton Street, CHICAGO,

. . LARGEST MANUFACTURERS OF . .

Telephones and Appliances,
EXCLUSIVELY, IN THE UNITED STATES.

P0RCEyUNKSt

*TW*$#fW

•fcrnw G

mum
ELECTRIC

MACHINE

DESIGN

TAUGHT

BY MAIL.

The Mechanical- Electrical ,

or persons who wish to obtain
o design electrical machinery :

iUCll ['

id to b

irsthij)
i a thorough course of instruction

il education as will qnalify thein
Electrical Engineers.

studies are carried on at home. Specially prepared Instruction and Ques-
tion Papers take the place, of text-books. Instructors direct the student and
assist him in his studies. Mechanical Drawing is successfully taught by a new
method.

For those who wish to study the operation and installation of electric
lisrht. power and railway plants, the Electrical Power and Lighting Scholar-
ship is designed.

We also have courses in Steam Engineering; Civil Engineering in all Us
branches; Hook- Keeping and Business Forms and the English Branches.

Mention the subject in which you are interested and send for our Free Cir-
cular which contains lull particulars. Address

THE INTERNATIONAL CORRESPONDENCE SCHOOLS.

Box 1002. SCRANTON. PA.

THE TELEPHONE HAND-BOOK
\*H

BY HERBERT LAWS WEBB.

Member of the American Institute of Electrical Engineers, and of the Institution of Electrical Engineers, London. Author of "A Practical Guide to the Testing of
Insulated Wires and Cables." Joint Author of •'Electricity in Daily Life."'

>^ges, 138 Illustrations, Cloth, Hand-
EXTRACT FROM PREFACE.

look Size, Price ^I.OO.
"This little book has no pretension to be considered a complete treatise on telephony as it exists in America. The time for such a work Is not yet come. But it Is felt that there Is a demand

for a practical book on telephone working and management, and the TELEPHONE HANI) BOOK is an attempt at meeting that demand. With the exception of a few chapters dealing with
certain forms of transmitters and receive. a used in Europe, which are given for the info-matiou of those who may wish to engage in the manufacture of telephones, the book is based entirely on
standard American practice; and most of the material, apparatus and methods described are peculiar to or have originated in this country."

'*o pains have been spared to make It the bp:.t book of its kiud. It is right up to date, intensely practical, and so plain and clear in its language that anyone can understand and learn from It

everything regarding telephone work and management. It conforms in size and style to our other Kind-Books which have been so favorably received by the entire electrical fraternity.

CHAPTER 1.

-CONTENTS.-
The Invention of the Telephone.
Sound Waves. Articulate Speech.
Electric Telephony. The Bell Telephone.
The Microphone.
Current Induction. Electromagnetic In-

duction.
The Induction Coil: Its Use In the Tele-

phone Transmitter.
The Complete Telephone Circuit.
Magnet Telephones.
The Bell Telephone Receiver.
Other forms of Magnet Telephones.
The Gower, Ader and D'Arsonval Receiv-

ers, Mercadier's Bi-Telephone.
The Siemens, Kotyra, Neuniayer

Bbttcher Receivers.
and

1 13. Carbon Transmitters.
il. The Blake Transmitter.
15. The Long Distance Transmitter.
16. The Solid-back Transmitter.
17. The Berliner Transmitter.
18. The Cuttrlss Transmitter.
19. "Various European Transmitters.
20. The Efficiency of Carbon Transmitters.
21. Batteries for Telephone Work.
22. Open Circuit Batteries.
23. Closed Circuit Batteries.
24. The Practical Management of Batteries,
25. Magneto Bell.

26. Automatic Switches.
27. Telephone Line Construction.

CHAPTER 28. Metallic Circuit.
29. Underground Wires.
30. Lightning Arresters.
31. Inside Wiring.
32. Installation of Telephone Instruments.
33. Inspection and Maintenance.
34. The Condenser; Its Use in Telephony.
35. Electromagnetic Retardation.
36. Exchange Workiug.
37. Small Exchanges.
38. Party Lines: The Bridging Bell.

39. Long Distance Telephony.
40. Duplex Telephony.
41. Simultaneous Telegraphy and Telephony

Appendix.

r**Mi»i.ed*n<iror 8aieby ELECTRICIAN PUBLISHING CO.. Suite BIO Marquette Building. CHICAGO.
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*"T">THIS(oHASBEEN MAKING

Telephones
S? 20 YEARS, NOT CHEAP BUT
SERVICEABLE AND FULLY GUARANTEED.

. • CIRCULARS FURNISHED.

viaduct Electric fc
BALTIMORE. MP, U.S.A.

'^H You ve seen t|iem -^V Worked fine,
x
- Didn't they?

If you are interested in

GOOD TELEPHONES
Send for our catalogue.

ORNE ELECTRIC CONSTRUCTION CO.,

Owlng8 Building, Chicago.

E. S. TABER. V. A. MAYER.

TABER & MAYER,
MANUFACTURERS AND '

DEALERS IN

ELECTRICAL GOODS

TELEPHONE APPARATUS.
Telephone Instruments, Switchboards, Trans-

mitters, Receivers. Cords, Jacks, 1'lugs, Drops,
Switches, Experimental Work.

185 FRANKLIN ST., BOSTON, MASS.

STUDENTS
Will find that the Western
Electrician can help them
wonderfully in the study of

electricity. Subscribe now.
$3.00 per year, in advance.

Electrician Publishing Co.,

Suite 510 Marquette Bldg., - CHICAGO

•^<S><S^<s^<S*$KS><SK£^><»<S><8Ks><^<s><eKS«8^
I

Do You Want to Stay Poor?
If you don't, then stop buying fakes—our tele-

phones and switchboards are high-grade in every
respect. Our guarantee is absolute and our guar-
antee is good.

THE D, A, KUSEL TELEPHONE MFG, CO,,

I 105 Pine Street, St. Louis, Mo.

We hare jusd issued a NEW cata-
logue of electrical books containing 100
pages, listing every work on electric-
ity. A copy will be cheerfully mailed
On receipt of a two-cent stamp.
ELECTRICIAN Pl'BLlsHINU CO.,

610 Marquette Bldg,, Chicago.

?*>

DIRECTORY OF PRINCIPAL ELEC-

TRICAL AND MECHANICAL

ENGINEERS.

Charles A. Pratt,

Consulting Electrical Engineer.

Power transmission and subdivision for
factories. Electric coal mining plants,
designs for special machinery.
Plans, specifications, tetts, supervision.

I I IH Monadnocjt Bldg., Chicago.

Foree Bain,
Electrica] and

Consulting, Mechanical Engineer.
Designing,

,
Supervising, Flaos, Specifications and

j
Constructing, General Engineering,
Testing. Expert in Patent Causes.
Suite 1657, 1 65* and 1659
HonadnocU Bide;., (lilt 'AGO.

William H. Bryan, M. E.,

H. H. Humphrey, M, S.,

Mechanical and Electrical Engineers,
Consultations, Reports, Estimates, Plana,
Specifications, Superintendence, Tests, Pur-
chasing, Designs of Central Stations a Spe-
cialty, Turner Building, St. Lon is.

.
A. L. McRae,

Consulting Electrical Engineer.

j
Estimates, Plans, Specifications, Ex-

1 aminations, Reports, Tests.

! 306 Oriel Bldg., ST. LOUS, MO.

Underground Conduit.

If your wires are going
underground, write

THE H.B, CAMP CO,,
AULTMAN, OHIO,

Manufacturers of the conduit used
by the largest telephone and tele-
graph companies. Will furnish any
information desired.

DIXON'S BELT DRESSING
AND LEATHER PRESERVATIVE.

Is guaranteed to prevent slipping and to preserve the leather.

It will pay you to send for circulars and testimonials.

JOS. DIXON CRUCIBLE CO., Jersey City, IM. J.

New Dynamo Tenders' Hand-Book,
By F. B. BADT.

226 Pages, HO Illustrations. Flexible Cloth Binding.

5 1-2x3 inches. Price $1.00.
Size of Type Page

This is, as the name indicates, a NEW BOOK, much more complete than the
oid one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners
and operators of all kinds of Electric Plants. It Is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Uand-Rnok sold, and over 5,000 of the new.

Electrician Publishing Co.,
Suite 510 Marquette Building, CHICAGO.

"OUR GLADIATOR"
HIGH GRADE AND NON-INFRINGING APPARATUS.

Standard

Telephone and

Electric Co.,
TIAIHSOX. WIS.,

Manufacturers of

TELEPHONES,
SWITCHBOARDS

and Exchange Apparatus.

This company controls and
sells under U. s. Letters Pat-
ent to Ch. Milde\ a Carbon
Transmitter, which does not
infringe the Berliner Patent,
even if the latter should dp
sustained on its merits, and
we are ready and able to pro-
tect ourselves and customers
against any suit for infringe-
ment.

Write for Circulars, Etc
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:

THE BLAOK SPOTS
Which mark the difficulties met with in prac-

tice by Electricians, Engineers, Dynamo Tend-
ers, Linemen, Students and everyone interested

in Electricity, can be blotted out by securing
a copy of

ELECTRICITY
MAGNETISM

LESSONS.
AND

A series of thirty-four lessons covering the Science of Electricity from its Fundamental Principles to its

Everyday Practical Application. Comprises 325 pages, over 300 diagrams
and illustrations. Price $2.00. By

PROF. D. C. JACKSON. University of Wisconsin.
PROF. H. S. CARHART. University of Michigan.
PROF. B. F. THOMAS, I'niversity of Ohio.
PROF. WM. A. ANTHONY, of New York.

i
PROF. BROWN AYRES, Tulane University.

I
PROF. A. C. PEERINKXeland Stanford I'niversity,Cal.

I
PROF. GEO. D. SHEPARDSON, University of Minn.

And others.

A Comprehensive Treatise in Simple Language, free from Algebraic Equations and Easily Understood.

TABLE OF
The nature and properties of electricity.
Machines for generating electricity by fric-

tion and by electric induction.
Electric batteries or appliances for generat-
ing electricity by chemical action.

Electric batteries or appliances for generat-
ing electricity by chemical action (con-
cluded).

The magnetic effects of electric currents,
magnetic fields.

The magnetic effects of electric currents,
and magnetic circuits.

Ohm's law of the flow of electricity.
Heatins effects of electric currents. Mis-
cellaneous effects of electric currents.

Galvanometers and voltameters.
Measurement of electrical resistance.
Every-day measurements of electric currents
and pressures.

Every-day measurements of electric power.
Condensers and the measurement of their
capacity.

Electrolytic disposition of metals.
The electric telegraph.
Multiple telegraphy.
The telephone.
The construction of telegraph and telephone
lines and instruments.

continuous current dynamos
their construction, care and

CONTENTS:
18. Testing lines for insulation and conductiv-

ity and the location of leaks and breaks.
19. Principles of continuous current dynamos

and motors.
20. Principles of

and motors,
attendance.

21. Arc lighting and arc light machinery.
22. Incandescent lighting and power transmis-

sion, two, three and five wire systems of
distribution for electric lights and motors.

23. Construction of electric light and power cir-
cuits and their testing.

24. Testing electric light circuits, and the dis-
tribution and measurement of light.

25. Electromagnetic induction.
26. Alternating currents.
27. Alternating currents and alternating cur-

rent machinery (concluded).
28. Miscellaneous applications of electric motors.
29. Electric railways.
30. Methods of handling and controlling railway

motors and generators.
31. Model electric plants.
32. Underwriters' rules, etc.
33. Electric welding, forging, etc. ; electricity

applied to the kitchen.
34. Electro-therapeutics.

FOUR PRIME FEATURES OF SUPERIORITY:
"Electricitv and Magnetism" differs materially

from any other book that was ever published on
the subject. Its characteristic features are:

1. Its Authority.—It was written bv a corps
of men eminent in the Electrical profession,
whose life work is the study of the science and
the imparting of their knowledge to others. No
other electrical book ever puolisued has had such
an array of talent on its electrical staff.

2. Its scope.—It treats the subject from its

primary and fundamental principles to its prac-
tical application, covering the Nature and Prop-
erties of Electricity, the Methods of Generation,
Its Principles of Action, and the laws which
govern it.

3. Simplicity of Language.— Out of every hun-
dred people who are interested in Electricity,
there are ninety-nine who have not had the ad-
vantages of more than an average education.

The other one perhaps may be a college-bred
man who understands the higher mathematics
and can read technical works on electricity and
comprehend them. But this book is intended for
tbe ninety and nine, and hence has been written
in language that the man of average education
can understand. All superfluous technicalities
and intricate mathematical equations have been
eliminated and the whole subject is made plain
and practical.

4. It is a Catechism.—At the beginning of each
chapter or lesson throughout the book, is a series
of questions, bearing upon the previous chapter
or lesson, and intended to bring out every point
of importance in it. The reader can thus cate-
chise himself and determine whether in his read-
ing he has extracted all the information that It

was intended he should have.
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Sent postage prepaid to any address in the World on
receipt of price, $3.00.

Electrician Publishing Co.,
510 Marquette Building,

CHICAGO.
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AUTOMATIC IMOIINJ
HORIZONTAL AND VERTICAL, OF THE HIGHEST

STANDARD OF EXCELLENCE.
MEDALS:

World's Industrial and Cotton Exposition, New Orleans,
American Institute Fair, New York, .

Centennial International Exposition, Melbourne, Australia,
Augusta Exposition, Augusta, Georgia,
World's Columbian Exposition, Chicago,
California Mid-winter Exposition, San Francisco, . .

Cotton States and International Exposition, Atlanta, Ga.,

1885
1887
1888
189

1

1893
1894

189s

THE BALL ENGINE CO., - ERIE, PA.
Chicago Office, 1526 Monadnock Block.

Vertical Philadelphia Corliss Engines,

Simple, Compound and Triple Expansion—Any Power.

CONDENSERS, AIR PUMPS, BLOWING ENGINES,

COMPRESSORS, HEATERS, STEEL CHIMNEYS.

'rices 01

Horizontal Philadelphia Corliss Engines,
.... Any Style

SELLING AGENTS:
New York, Chas. A. Bennett, 126 Liberty St.; Boston, Kellogg& Witherbee,

41 Federal 5t.; Chicago, Wm. F. Parish Mach. Co., Harquette Building, Chicago,
III.; W. J. Creelman, 818 Granite Building; Charlotte, N. C, Mecklenburg Iron
Works; Detroit, Louis Scofield, Rooms 10 and 11 Peninsular Bank Building;
Johannesburg, Z. A. R., Sherriff Swingley & Co.; New Orleans, La., Consol-
idated Eng. Co., Ltd., 817 Union St.

Philadelphia Eng. Works, Ltd., Philadelphia, Pa.

THI

BROOKLYN, N. Y.
Manufacturers of the

Morrin "Climax" and "Compound" Safety Water

Tibe Boilers.

BUILT IN UNITS OF 50 TO 1 ,000 H. P.

CAUTION:
Beware of infringers, they will

be rigidly prosecuted.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and
All Classes of Iron Work.

Specifications, Drawings and Prices furnished
on application. ,

Send for Catalogue of Climax and Compound Boilers.

DERIVATION OF

Practical Electrical Units.

LIEUT. F. B. BADT and PROF. H. S. CARHART.

PRICE, POSTAGE PREPAID, 75c.

This is a, very handsome book of 60

pages, printed on fine heavy paper, with
neat cloth binding. It contains Por-
tbaits and Biographies of Ohm, Watt,
Faraday, Joule, Gauss, Weber, Sir Wil-
liam Siemens, Dr. Werner von Siemens,

Volta, Ampere, Daniell, von Jacobi,

together with a carefully prepared table

of the Practical Electrical Units, with
their relative values.

In no other Single Volume can this

Rare Collection of Portraits be Found.

Electrician PiMubiii Company,

510 Marquette Building, - CHICAGO.

When you
are Tired

Of using "Dynamo" Beltingmadefrom
"Shoulder Stock," write us for prices
and information on "Leviathan" and
"Oak Leaf" Belting, and our method
of "Belting up" Electric Light and
Power Plants.
High grade Belting only. Best Re-

sults. Least Cost-
Write fully, conditions under which

Belting runs, power required, etc.

mmnmmuim
MAIN BELTING CO..

Qel-t Makers,
55 and 57 MarketSt. CHICAGO, ILL.

1221-1235 Carpenter St., Philadelphia.
' 120 Tea rl St., Boston.

TIIBY DO IT.
Make LLft|h°tf . Little KSEHSh.

What? "Van" Gas Engines.
Unlike others. Power wiih every revolution.

VAN HORNE, BURGER & CO., DAYTON, OHIO.

Chas. W. Badgley. 934 Monadnock Bldg.. Chicago Agent.

Gasoline Engines.
The Best and
Cheapest Pow-
er for driving*

Dynamos. Steady Light Guaranteed. Send
for Catalogue. Etc,

THE VAN DUZEN GASOLINE ENGINE CO., CINCINNATI, OHIO.

IF

you are anxious to

secure the latest

electrical books, YOU
should write to the

ElectricianPublishing

Co. , Chicago. You CAN'T
procure too many

reliable, readable

books to

AMERICAN-BALL ENGINES.
The demand for these Engines,
and our new Electrical Machin-
ery, has compelled us to increase

the capacity of our works, and
run them night and day. .....

American Engine Co.,
BOUND BROOK, N. J.
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PROGRESS THE ORDER OF THE AGE.
The New American Leads.

Recent improvements made in the New American Turbine have increased the power as per their

diameter, and produced greater efficiency from whole to half water than any other turbine, as
evidenct d by the following, copied from certified tests mude at Holyoke, Mass., oa the dates named,
and signed by A. F. flickman, engineer in charge of experiments, and E. S. Waters, hydraulic
engineer.

The oris InalB of these certificates and tests of other sized wheels can be seen at oar office.

Test of a 45-inch Wheel—July 9, 1894. Test of a 42-inch Wheel-July 14. 1894.

Head.
Bev.per
Min.

Cu. Ft.

perSec.
H. P.

Per
Cent.

Whole Gate

% "

Head.
Rev. per
Min.

128.00
134.80

19.33
125.25

121.00

Cu. Ft.

perSec.

134.18
120.85
104.85

92.76
70.b0

H. P.
Per
Cent.

Whole Gate
•8

k "

lti.06

16.42

16.78
17.03

16.88

119.17

122.00
117.33
111.83
118.67

141.58
127.18

112.60

98.12
82.07

205.27

195.19
175.74
149.99

118.40

79.76

32.58
82.18
79.31
75.52

16.33

16.56
16.59

17.13
17.48

199.56

188.14
162.89
142.40

98.85

80.50
83.09

82 77

79.21

70.60

For information and catalogue write^^ THE DAYTON GLOBE IRON WORKS CO,
NO. 80 LUDLOW STREET,
DAYTON, OHIO.

THE PELTON WATER WHEEL
Is known the world over as affording the most simple, reliable

and economical powerforall purposes.

7,000 WHEELS NOW RUNNING

ELECTRIC POWER TRANSMISSION.

Filling every condition of service in a most effi-

cient and satisfactory way.

Pelton Wheels are especially adapted to

this purpose and are operating the inajor-
f the world. Highest efficiency and best regulation

pplication. Address
ity of-statimis of this character in ;

:

guaranteed. Catalogues furnished c

PELTON WATER WHEEL CO.,
14-3 Liberty Street, or 121-123 Main Street.

NEW YORK. N. Y.. U. S. A. SAN FRANCISCO. CAL.
:

U. S. A.

the Mccormick
TURBINE.

On Vertical or Horizontal Shaft,

Especially Adapted for Electrical Work.
Gives more power per diameter -with a higher

percentage of useful etfect than any other water-
wheel heretofore made. AH sizes, right and left hand,
are built from patterns perfected under systematic tests in the
Holvoke Testing Flume.

Parties having power plants which are unsatisfactory, ant!

those contemplating the improvement of powers, will find it to

their interest to confer with us, as we are willing to
guarantee results where others have failed, no
matter what make of turbine has been in use.
STATE REQVIREMEXTS AMD SFM> FOR
CATALOGUE. $

S.MORGAN SMITH CO., York, Pa.
Estimates furnished for complete power plants and

results guaranteed.

SEND FOR LIST OF
ARTICLES ON X-RAY

EXPERIMENTS PUBLISHED IN THE WESTERN ELECTRICIAN.

ELECTRICIAN PUBLISHING COMPANY, .ua&'StVEd.-. CHICAGO.

Thi
Feed Water Heater and Purifier.

Provided with U-shaped Tubes, it Never Leaks.

THE HIGHEST GBADE <>M. \ .

Our catalogue contains the representative names of a large number of con-

tented buyers of BERKYMAX HEATEBS built by us iu the last twenty
years. A copy awaits your order at any time.

I. B. DAVIS & SON, Makers, Hartford, Conn.,
Or addresses given below:

Jas. Berrvman. 125 North 4th St., Philadelphia.
W. H. Gibson. 520 Medlnali Temple, Chicago.

Jos. "Whltaker. 7 and 9 1'earl Street, Boston.
A. A. Card well, 39 Corllandt Street, Room 127, New York.

WATER WHEELS
For Heads of 3 Feet to 2000 Feet.

Especially adapted to all kinds of

ELECTRIC POWER AND LIGHTING PLANTS.
Recent tests at Holyoke, given below, enable us to guarantee:

The Largest Power ever obtained from a wheel of the same diameter. The Irigliest

speed ever obtained for the same power. The highest mean efficiency when
running from half to full gate. We guarantee also: ^1 rumter of the'greatest

possible strength. A gate unequaled in quickness and caw of opening and closing.

Test of a 45 in. SAMSON, Jan. 25, 97.

Open.
Heai'-

j

Pr. Min.

Full 15.00 144.00

"it 15-04 138."
% 15. II 127.67

H 1*5-88 131.50
14 I16.47 126 87

Cu. Ki.l Horse I 1

Pr. Sec. L?ntver. C

172.69 [240.97 82.03

15503 223. 61I84 55
133.241191.06183. 68
112 651162. 8oi8<

90.04; 127. 73175-95

Test of a 35 inch SAMSON, Feb.1,'97.

Full 15.2Q 194 25

% I16.56. 187.75
3
I 17-33 *78-50

tt 17-54 176.40
>* 17.68 168.50

Jr.SiN\'P.*wer. Cent.

I02.02 143 44 81.08

92.15 146.73 84.78

83-95138.40 83.88

68.82109.64 80.09

57.69
1 88.I4I76.19

JAMES LEFFEL & CO., Springfield, Ohio, U. S. A.

reg.trade marks The Phosphor Bronze SmeltingCo.Iimited,
2200 WASHINGTON AVE.,PrllLADELPHIA.

\ "ELEPHANT BRAND PHOSPHOR-BRONZE"
ING0TS,CASTINGS,WIRE,RODS,SHEETS,etc.

•fn,3i4m"
—

' DELTA METAL
'X r CASTINGS, STAMPINGS and FORCINGS

ORIGINAL and Sole: Makers in the U.S,

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY VOLTAGE. CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICHIGAN, U. S. A,

A GOOD BOOK!!
ELECTRIC TRANSMISSION HAND-BOOK.

Lieut. F. B. Badt's latest addition to our famous hand-book series, of which
45,000 copies have been sold. The new book deals in the author's well-known
practical style with all the problems of Electric Power Transmission.

NOW READY. PRICE SI.OO.

Electrician Publishing Company, Suite 510 Marquette Building, Chicago.



June 5, 1897. WESTERN ELECTRICIAN

WESTERN . .

.

ELECTRICIAN

3 MONTHS 50 CENTS
THIRTEEN NUMBERS CONTAINING B. J. ARNOLD'S ELEVEN LECTURES ON THE

"DESIGN AND CONSTRUCTION OF ELECTRIC POWER PLANTS," DE-
LIVERED IN MARCH AT THE UNIVERSITY OF NEBRASKA.

SEVENTH LECTURE IN THIS ISSUE.

TITLES OF THE LECTURES:

B. J. ARNOLD.

1. Possible Sources of Energy.
2. Cost of the Production ofPower.
3. Boilers and Accessories.
4. "Water (Supply. Pumps. Condensers, Heaters,

Economizers, Etc.
5.. Engines.
6. Piping.

COMBINED LIGHTING AND RAILWAY PLANT, LITTLE ROCK,
ARK. BUILT IN 1891.

A BIT OF HIS WORK.

7. Connections between Engines and Gen-
erators.

8. Generators and Switchboard.
9. Storage Battery Auxiliaries.

10. Preliminary Determinations.
11. Buildings and General Arrangements.

"In securing the exclusive right to the serial publi-

cation of the lectures delivered last month at the Uni-

versity of Nebraska, by Bion J. Arnold, the West-

ern Electrician feels that it is providing for iti

readers during the next three months a feature of

assured excellence. As a student, Mr. Arnold is

close, careful, persistent, yet enthusiastic withal; as

an engineer he is practical, cautious, yet quick to

adapt himself to existing conditions, and eager to

secure the best result without dogmatic adhesion

to any pet theory. He seems to balance well the-

ory and practice and has been successful in ac-

complishment. Devoting especial attention to power

station work, he is well qualified to speak on the

"Design and Construction of Electric Power Plantj,"

which is the subject of his series of lectures. The

first lecture, which appears in this issue, somewhat

abridged, shows with what thoroughness Mr. Ar-

nold approaches his subject."

—

EditorialAnnounce-

% Send 50 cents and Receive the WESTERN ELECTRICIAN for 13 Weeks, and learn all about Electric Power Plants.

I ~&GLG'ksL jVtarxit>ers CJ^xtl JE5e Furnisliedi

(W<KK>O<KK>0<>0<KH>O<KKK>O<H>O<MK>CKKKH^



WESTERN ELEC.

MANSFIELD

MANSFIELD,OHIO.

NEW DRY CELL!
i Valuable fea-
tures—Ex cep-
tionally long life

—Stands "shelf-
wear" indefi-
nitely.

I GENOR&COLBURN,
92 Washington St.,

BUFFALO, N. Y.

RAWHIDc

LEATHER,

LTZ'S PATENTM/COVER.

StT BRESSINS
AND
CEMEN7=wove :s WtJ: :

Dynamo w "w*--
jRELTINGs "**• I,oni»iM<»-> V. 8. A,

R&ANOHE8: 164 Summer St., Boston; 113 Llbertj Si., Now Tork; 129 North 3d St., Philadelphia

!jox(iVcular.s-

:Dfj) DELAWARE HARD FIRRE CO.,
^^5*-> WILMINGTON, DEL.

SEND FOR CATALOGUE AMD SAMP1.ES.

Sheets, Rods, Tubes and Special Shapes.

[hSS;H-BFJIV&

VULCANIZED FIRRE CO.

iTABLISHED IS73.
SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Bed, Black and Gray. Send for Catalogue and Prices.

factory:
wilmington .del. The Standard Electrical Insulating Material of the World. 1

office:
4 dey st. , new york.

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBING.

For Electrical and Mechanical Purposes, Katlway Dust Guards, "Washers
and Packings. Patent Insulating Cleats.

MANTJFACTFRED BY

THE KARTAVERT MANUFACTURING CO., Wilmington, Del

REPAIRS
L. W. DAVIS,

MURDOCH BUILDING,

CINCINNATI, OHIO.

Jewell Belting Co.,

TASfHTERS OF

OAK BELTING LEATHER.
Manufacturers of.

High Grade Oak Belting,

HARTFORD, CONN.
»»*•-•'»»••*•<»•"»*•••*'•'•'

Black Diamond File Works.
Est. 1863. Inc. 1895.

Twelve

f Medals

Awarded at

International

Expositions.

Special Prize

Gold Medal

at Atlanta,

1895.

Onr goods are on sale in every leading Hardware Store

in the United States and Canada.

0. & H. BARNETT COMPANY,
PHILADELPHIA. PA.

N. B. BUBB, Manager. J. M. CHESNUT, Supt.

WILLIAMSPORT WOODEN PIPE CO.,
MANUFACTURERS OF

WOODEN CONDUIT,
I'XBER CHESJKUT PATENT.

Write for Information and Save Money.

WILLIAMSPORT, PA.

AN EXTENSIVE AND IMPROVED CREOSOTING WORKS ATTACHED TO THE PLANT.

m*m*^m**i+i%*^%*m**m*%>mi*'%miv%*+mi%'%<wm'%*m'%*

For underground electrical purposes the conduit produced under

this process is the most practical, the most durable and the most

:

economical of any conduit on the market.

This conduit is now being used in the leading cities, and the best

of references furnished on application.

OFFICES:
Schenectady. N. Y.
Cleveland, Ohio,
lloston, Mass., 180 Summer St.

New York, N. Y., 44 Broad Street.

Philadelphia, Pa., 509 Arch Streer.

Cincinnati. Ohio, 42i> West Fourth Street.

Chicago, 111., Monadnock Building.
St. Louis, Mo., Waimvright Building.
Atlanta, Ga.. Equitable Building.
Denver. Colo., Kittredge Building.
San Francisco, Cal., 15 First Street.

Toronto, Ont.. Canadian General Elee. Co. Ltd.
Pittsburg, Pa.. Carnegie Building.

THE

BRUSH
ELECTRIC CO.

Brush Are Dynamo 12

opacity.
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND AND SUBMARINE.

WE:STLRN=SEiL
.'SoA

<

L
ENT, Simplex Electrical Company,

11 37. Monadnock Block, CHICAGO. 75-81 Comhill, BOSTON, MASS.

ALFRED F". MOORE,
MANUFACTURER Of

INSULATED ELECTRIC WIRE,
FLEXIBLE CORDS AND CABLES.

20O A\D 3«!J NORTH THIRD STREET, - PHILADELPHIA, PA.

1889—Paris Exposition,
Uledal for Rubber Insulation.

1893—World's Pair,
Medal for Rubber Insulation.

TRADEMARK,

THE STAXDARD FOR
RUBBER IJfSUjLATIOtf.

Sole Manufacturers of

Okonite Wires, Okonite Tape, Manson Tape, Candee

253 BROADWAY, NEW YORK.

w
??o

h

o?
r

Wires.

Willard L. Candee. I „„„,.„„
H. Ourant Cheever. 1

Mana9"S.
Geo. T. Manson, Gen'l Supt.
W. H Hodgms. Secy.

National Conduit & Cable Co.
ORIC1NAL MANUFACTURERS AND PATENTEES OF

Paper Insulated Cables and Cement Lined Pipes
For all Classes ofElectric Service, Electric Railway, Light and Power,

Telephone and Telegraph.

At least three-quarters of the underground cables ordered in the United States during I89ti

and 1897 are paper insulated. Our strongest endorsement is found in the fact that our competitors
are endeavoring to put cheap Inflations on (he market. BEWAKE OF INFRINGERS.

If you want the best, or to learn what is the best, communicate with us.

MAIN OFFICE, TIMES BUILDING, NEW YORK.
BRANCHES: Chicago. Rookery; Philadelphia, Betz Bldg ; Boston, Ames Bldg.

SOLE
MAKERS IN THE

U. S. A.

the Fuel Economizer Co.,
MAIN OFFICE AND WORKS: MATTEAWAN, N. Y.

Branch Offices: 74 Cortlandt St.. New York; 321 Ex-
change Bids;.. Boston, Mass.; 1540 Marquette Bldg., Chicago; 32Flrst
St.. San Francisco, ral.

Standard Underground Cable Go.
THE ROOKERY, VESTIXUHOUSE BUILDING, TIMES BUILDING,

CHICAGO. PITTSBURG. NEW YOKK.

Electric Gables, Conduits, Wires and Accessories.
Also High-Srade Rubber Covered Wires and Cables.

HIGH
PARIS 1867. CHICAGO 1893. PHILADELPHIA 1876.

INSULATED
WIRES and GABLES.

AERIAL, UNDERGROUND,
SUBMARINE.

^ ^VMBr 'l*J) KERITB TAPE.
W. R. BRIXEY, Mfr.

203 Broadway, New York.

Western Office, Marquette Bldg., Chicago, III.

CALIFORNIA ELEC. WORKS, M. 0UPER0W, NEW ORLEANS ELEC. CO.,

SAN FRANCISCO, CAL. WASHINGTON. D. C. NEW ORLEANS, LA.

\ OFFICE AND FACTORY, SANDUSKY, 0.

Queen & Co.,
1012 Chestnut St., PHILADELPHIA.

Acme Testing Sets, Queen-Wirt
Switchboard Instruments, X-Ray

Focus Tubes, Induction Colls.

MOTORS
RHEOSTATS.

Iron Clad Rheostat Co.,

Weslfield. N.I. .U.S.A.

RHEOSTATS
FOR ALL PURPOSES.

ILATINUM
Tor all Purposes.

6o»p and Natit © Platinum Parobued.
BAKER Si CO., 408-414 New Jertef

Railroad Ave., Newark, N. J.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Apparatus for

Arc, Direct Current and Alternat-
ing Incandescent Lightingand

Power Transmission.

^ESTLIM Electrical Ingtamieiifc Co.

"^•J 114 120 William St.,

Weston Stanford Portable Direct fielding

1

114 120 William St., NEWARK, N. J., IT. S. A

Voltmeters, Milliioltitters, Voltameters,

Ammeters, Uilliammefers,

Ground Detecters and Circuit Testers,

Ohm-meters, Portable Salvanometers.

Our Portable Instruments are recog-

nized as The Standard the world over.

The Semi-Portable Laboratory Stand-

ards are still better.

Our Station Voltmeters and Am-
meters are unsurpassed in point of ex-

treme accuracy and lowest consumption

AGENTS

Mayer & England, 10 S. 10th St.. Phlla. . Pa.
Smith & Wallace,Hamilton St. , Boston, Mass.
Arthur S. Partridge, Bank ol Commerce

Bldg., St. Louis, Mo.
Joshua Hendy Machine Works, 43 Fremont

St., San Francisco.
' Central Electric Co., 173 Adams St. , Chicago.
Harry M. Shaw, no Liberty St., New York.

THE SAMSON BATTERY
\ i-f.LEPrlONes

* " SHIPPED SET UP " * q^S LIDHTl^

TilE ELECTRIC GAS LICri1TIMCrC2.
197 DEVONSHIRE ST, BOSTOM. M*VSS..

THE ORIGINAL PATENTEES AND MANUFACTURERS OF

Cement-Lined Ducts

Engineers and Contractors for Complete Subways.

Address all Correspondence : SEW HAYEX, COXX.

The Connecticut Pipe Manufacturing Company,

Office and Factory, West Haven, Conn.
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Armature Gore Discs
FOR ELECTRIC DYNAMOS
AND MOTORS

Made from best quality Soft Iron or Electrical Steel, in sizes from 3 to 14 inches

diameter, with any size hole. Send for prices.

DIE MAKING AND METAL PUNCHING.
THOS. SMITH & CO., 14 Cypress St., WORCESTER, MASS.

THE K. A. K.
Simple in Construction,

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM.
Practical in Operation.

SEND FOR FULL PARTICULARS.

KROTZ, ALLEN & KELLY, SPRSEU1-

KEYSTONE ELECTRICAL INSTRUMENT CO.
Portable Voltmeters for Direct and

Alternating Current Circuits.

Direct Reading, Sensitive and Absolutely Accurate. Dead-beat without the Use of a Mechanical Brake.

Mounted in polished mahogany case. Reversing switch mounted on each instrument. All ranges from 12 volts to
700 volts in single. or double scales, with or without multipliers.

WRITE FOI •RIG
We manufacture a full line of Switchboard Instruments for Central Stations and Isolated Plants. Catalogues and

prices on application.

Ninth Street and Montgomery Avenue, Philadelphia.
New York, 15 Cortlandt Street. Chicago, 1440 Monadnock Building.

Upton "Midget" Enclosed Arc Lamps.
SHORTEST, CHEAPEST AND MOST EFFICIENT ON THE MARKET.

For low tension di-

rect current circuits,

the "Midget" can be

adjusted to burn on

from 100 to 125 volts,

and to take from 3 to 6

amperes, as may be de-

sired.

This same type of

lamp made to burn two

in series on 220 volt, or

five in series on 500

volt circuits.

The High Tension

Series Lamp, now
working successfully

on street lighting and

commercial circuits,

varying from 4-i to 7

amperes, and adjusted

to take from 65 to 80

volts.

Open Arc I^atxips For All Circuits.
MANUFACTURED BY

The Standard Thermometer & Electric Co.,
™"s'
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The "Pioneer"

Secures

You Safety.
You avoid the rocks of litiga-

tion by placing your orders with

the owners of the broad basic

patents of Enclosed Arc Lighting;

also you get safety from falling

sparks by our method. The
'

' Pioneer " gives the best light,

soft, steady, sim-

ple and saving. ^<^

The ELECTRIC ARC LIGHT CO.

LOUIS B. MARKS, M.M.E.

CHIEF ELECTRICIAN.

687 & 689 Broadway,

NEW YORK. 15Q HOtTBS.

INDIA

AND

AMBERMICA Uncut
Or Cut to any
Size or Pattern.
Washers.

;s and Ouotations I5*«.x-x:i.is:fcJL.e<i.

A. 0. SCH00NMAKER, 563 Monadnock Bldg., CHICAGO.

STORAGE BATTERIES.
NON-INFRINCINC,

DURABLE, INEXPENSIVE.
OHIO STORAGE BATTERY CO., 59 Wade Building, Cleveland, 0.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Adams-Bagnall El. Co lxiv

A.him-Edwards Elec. Co .. lvii

American Battery Co xlii

Am. Elec. Heater Co lxiv

American El. Heat. Corp. lxiv

American El. Meter Co—
Amer. EL Telephone Co. xliv

American Elec. Works .... xli

American Engine Co lxxiv

Amer. Impulse Wheel Co. lxx

Am. Silk Mfg. Co xlii

Am. Tool & Mach. Co.....lxix

Anchor Elec. Co lxv

Armorite Int. Con. Co....
xxxll, xxxiii, xxxix

Arnold El. Pr. Station Co. xlii

Auto. Cir. Breaker Co xlviii

Bain.Foree xlix

Baker & Co i

Ball-Bearing Co lxiv

Ball Engine Co lxxiii

BarnettCo., G. A H lxxx
Beacon Lamp Co Ixxvii

Belknap Motor Co
Besly & Co.,Chas. H lxxx
Bogart, A. L
Bossert El. Cons; Co , ."xlvi

Boston Motor Co xl

Brady, T. H xll

Brill Co., J. G lxix

Brixey, W. R
1, xxvi, xxvii

Brush Electric Co lv, lxxx
Bryan & Humphrey xlix

Bryant Electric Co —
Buckeye Electric Co
Bullock Elec. Mfg. Co xlili

Bumliam-Geihins Co lxi

California Asphalt Co xxiv
Camp Co., H. B „ xl

Card Electric Co xli

Carley.Ira xlili

Case, J. i.,t, M. Co
r
,,,.JxxlU

Central Electric Co v

Chicago Armature Co xlii

Chicago Belting Co xvi

C. B. A Q. R. R xlii, xliii

Chicago Edison Co xll

Chicago EL A Stereo. Co. . xli

Chicago Fuse Wire A Mfg.
Co lxvi

C, M. A St. P. R. R xlix

Clonbrock St. B. Co.lxxi, lxxiii

Columbia Inc. Lamp Co... xxi

Commercial EL Sup. Co... x, xi

Conn. Pipe Mfg. Co i

Conn. Tel. & EL Co xlvii

Cornman Co xlii

Crocker-Wheeler El. Co... lviii

Crown Woven Wire Br. Co xxv

Cutter EL A Mfg. Co xl

Dallett A Co., Thos. H.xxxviii

Davis A Son, I. B lxix

Davis, L.W lxxx

Dayton GlobelronWks. Co. lxx

Delaware Hard Fibre Co. lxxx

Det. A Clev. St. Nav. Co... lxvi

Detroit El. Htg. Co lxiv

Diamond Elec. Co. lxi

Diehl Mfg. Co ix

Directory, Principal Elec.

and Mech. Engineers... xlix

Dixon Crucible Co., Jos. , xxxix

Eastern Elec. Cable Co....

Eddy Elec. Mfg. Co xiii

Electrical Exchange, The.
xlii. lxxiii

Electric Appliance Co xl

Electric Arc Light Co HI

El.CigarL'lerAAdv.Co.xxxviii

Elec. Eng. A Supply Co...

Elec. Gas Leg. Co "i

Electric Storage Batt. Co. viii

Electrician Pub. Co Ivi

"Elgin" Telephone Co— xlix

Elliott, W.H., Electric Co., xlii

Emerson Elec. Mfg. Co .. xxix

Empire China Works xliv

Farr Tel. A Cons. Sup. Co. xlix

Ferracute Mach. Co lxix

Fisher & Cramphorn vi

For Sale Advertisements., xlii

Fort Wayne El. Corp i

Ft. Wayne Lamp Co ]i

Fuel Economizer Co— I, lxvii

Garlock Packing Co lxix

Garvin Machine Co., The .

General Electric Co liv

Genor & Colburn lxxx
Gordon-Burnham Bat. Co.xlix

Gibbs El. Switch Mfg. Co. . Iii

Guild A Lord

Hart AHegeman Mfg. Co.
...:xxii, xxiii

Hemingray Glass Co xli

Hill. W. S., El. Co lix

Hodge, Walsh & Loring... xlii

Holmes Fibre-Graph. Co. xli

Holly Steam Eng. Co lxxv

Holyoke A Holyoke xlix

Hope EL App. Co liii

Huebel A Manger xli

Hunter Fan A Motor Co. xxviii

Illinois Engraving Co lxii

Interior Conduit . A Ins.
Co xxxiv, xxxv, xxxvii

Internat'l Arc Lamp Cc.xxxvi
Internat'l Cor. Schools., xliv

International Elec. Co xlii

Iron-Clad Rheostat Co. .

.

i

Jewell Belting Co lxxx
Johns Mfg. Co., H. W. xsxviii

Kartavert Mfg. Co lxxx
Keystone Electric Co vit

Keystone Elec. Ingt. Co.. ii

Krotz, Allen A Kelly ii

Kusel. D.A.Tel.Mg.Co..... xlix

Leclanche Battery Co xliii

Leffel&Co., James lxx

Leonard, Ward, Elec. Co..

Lever C. H. Mfg. Co xlii

Lindsley Bros xliii

Locke, Fred. M xl

Lockwood Long Dist. Tel.
A Tel. Co. of America... xlix

Lombard Water Wh. G. Co. xli

Lord, Geo. W lxxv

Lynn Inc. Lamp Co. xvii, xliii

Main Belting Co
Manhattan Gen'ICons. Co.lxvi

Mansfield Tern. Cop. Co. .lxxx

McLaurin & McLaren xl

McLennan & Co., K xl

McRae, A. L xlix

MenloPark Mfg. Co xlii

Metropolitan Elec. Co— lxvi

Mica Insulator Co
Mitchell Temp. Copper Co. xlii

Moon Mfg. Co liii

Moore, Alfred F.... i

Morse, S. F. B. &Co..xxx, xxxi

Muir A Sons, Thos lxvi

MunsellACo., Eugene... xl

Nat'l Carbon Co lxiii

Nat. Conduit A Cable Co. i

National Electric Co.... lxiii

National India RubberCo.

National Tube Works Co. lxix

Newton Appliance Co xli

X. V. Accumulator A El. Co lxi

New York Ins. Wire Co. .xlviii

Northern Elec. Mfg. Co. .xxxix

Ohio Electric Works xll

Ohio Storage Battery Co.iil.xx

OkoniteCo., The 1. lxxix

Olin Gas Engine Co lxx

Onondaga Dynamo Co.... lix

Orne Elec. Const. Co xlix

Otto Gas Engine Wks, ...lxxiii

Pacific Electric Co xlii

Paiste Co., H. T xliv

Partrick A Carter Co xl

Partridge Carbon Co i

Peerless Rubber Mfg.Co.. . xl

Pelton Water Wheel Co... lxx

Peoples' Electric Co lxiii

Perkins El Switch MfgCo. xlviii

Perrizo A Sons xliii

Peru Elec. Mfg. Co xxix
Philadelphia Eng. Works..

Phillips Ins'd. Wire Co. .. xli

Phu-nix Int. Tel. Co xlv

Phosphor-Bronze S.Co.Ld lxx

Pittsburg AL. S. Iron Co. xliii

Piatt, O. S.. Mfg. Co lxiii

Pratt.Chas.A xlix

Puritan Electric Co xl

Queen & Co i.vi

Reckenzaun, Fred xlii

Reisinger, Hugo xxix

Reynolds, S. K xl

Rockwood Mfg.Co., The.xxxix

Rose Poly. Inst xli

Samson Cordage Wks xl

Sawyer-Man Electric Co.

ScbifL Jordan A Co xxix

Schneider Mfg. Co xxxix
Schoonmaker, A. O iii

Scott A Janney Elec. A
Mfg. Co - 1

S. E. I. Co lxiii

Shelby Elec.'Co xviii, xix

Shultz Belting Co. lxxx

Siemens A Halske E. Co..

Simplex Electrical Co., The, 1

Smith A Co., Thos ii

Smith Co., S. Morgan lxx

Standard Elec. Co vii

Standard Paint Co xxv

Standard Tel.A EL Co xlix

Standard Therm, & EL Co. 11

Standard Underg. Cable Co. i

Stanley Electric Mfg. Co.. lxv

Sterling A Son, W. C xliii

Stilwell-Bierce A Smith-
VaileCo xlii, xliii

Storey Motor & Tool Co. xxix
Stow Mfg. Co xvi

St romborg- Carlson Tel.
Mfff Co xliv

Studebaker Bros. Mfg. Co.xliii

Swarts Metal Refin'g Co.. xlii

Swett & Lewis

Taber A Mayer xlvi

Triumph Electric Co

Underwood, H.C., Mfg.Co. xlvi

Underwood, H. M. A Co.lxviii

Van Duzen Gas A Gasoline
Engine Co lxxiii

Van Home, Burger A Co..
lxviii, lxxiii

Varley Dup. Magnet Co.. . lviii

Viaduct Mfg. Co xlviii, xlix

Vulcanized Fibre Co 1 sxx

Wagner EL Mfg. Co iv

Walker Co... Ix

Want" Advertisements ... xlii

Ward A Co., Montgomery.
Warren Electric Mfg. Co.. xii

Washburn A Moen Mfg. Co. . xli

Webster, Warren A Co. . .lxxiii

Western Elec. Co xiv, xv
Western Tel. Cons Co.

xiiv, ixxvi

WestinghouseELAMf.Co.. lvii

Weston Electrical Inst. Co. 1

White, S. S. D. Co lxi

Whitman A Couch xlivjxxviii

Whitney El. Inst. Co xxix
Willard EL A Bat. Co..... xlii

Williams A Sons, I. B..xxxviii

Willmsp.Wdn.Pipe Co. li>,lxxx
Worcester Polytech, Inst . xlU

*#l 1

1
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Multipolar Motors! Generators
FOR-

Cast Steel Pole Piece.

A New Design,
Embodying Every Advantageous Feature desired in

this Form of Apparatus.
Self-Aligning: Bearing;.

Sparkless Commutation.

Highest Efficiency.

Slow Speed or Moderate Speed as

Desired.

Minimum Heating.

Minimum Attention in Operation.

Perfect Commutator.

Self-Lubricating Carbon Brushes.

Best Materials.

Fine Appearance.

y

Ready for Delivery

Motors

For ltO, 250 or 500 Volts.

SLOW SPEED— 1 to 15 H. P.

Moderate Speed— 1.5 to 20 H. P.

Generators

For 110, 250 or 500 Volts.

Slow Speed— i to 12.5 k. w.

Moderate Speed— 1.5 to 16 1, w.

A Series Coil.

REMEMBER
That it is easy to design and build motors
and generators that will run, but when
efficiency, durability, first-class machine
work and perfect operation are called for,

but few machines are worth considering
seriously.

Standard Shunt Field Coil.

Wagner Electric Mfg. Co.
SELF=START1NG SINGLE PHASE.

Non=Synchronous Alternating
Current Power flotors.

Transformers. Switchboards.
Switchboard Instruments.

Ceiling Fan (lotors.

GENERAL OFFICES AXD FACTORY:

LOUIS, Ul. 3. A.
1003 Havemeyer BUI™.. New York.
1000 Betz Building, Philadelphia.
620 Atlantic Aye.. Boston.
409 Market St.. San Francisco.
W. A. Johnson Electric Co., Toronto
Central Electric Co., Chicago.
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OUEEN-WIRT METERS
-FOR-

Alternating and Direct Current.
Absolutely Permanent, Accurate, Dead-Beat and Thoroughly Guaranteed.

Made in Switchboard and Portable Types.

Queen-AcmePortable Testing Set

The most accurate, convenient, complete and
easily portable Testing Set on the market.
Adopted by the United States Government for

use on ships of the United States Navy.
Send for Descriptive Circular I 74.

QUEEN & CO., Inc.,
1010 Chestnut St., Philadelphia.

New York Office, 1IG Fulton St.

.lack Knife Switch.

Switches for High

and Low Voltage.
Station Switches—Jack Knife.

Motor Switches—Style A.

Motor Switches—Style B.

Burglar Alarm—J. K. S.

Car Heater Switch.

Lyon Brake Handle.

SWITCHBOARDS A SPECIALTY.

Estimates Cheerfully Given. Every Switch Guaranteed
to Pass Underwriters.

Fisher & Cramphorn,
Office and Factory, Corner Congress and A Streets, BOSTON.

Burglar Alarm Snitch.

Style B Switch.

Style A Switch.
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There are QUICK BREAK and Quick BrakeSWITCHES.
We do not hesitate to say that the Engineering conditions which

"The Standard" Switch
Offers, its remarkably QUICK BREAK, will make it

The MODERN SWITCH 1* an ELECTRICAL WORK
To be Done in the Future by ELECTRICIANS.

Stock sizes carried from 15 to 500 amperes, all guaranteed on
500 volt circuits.

Single, Double and Triple Pole and Double Throw.
CORRESPONDENCE SOLICITED.

The Standard Automatic Time Cut-Out

May be set to open circuit at any time of day or night.

ENTIRELY AUTOMATIC.
Approved by Fire Underwriters.

The Standard
Electric Co.,
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^P" TRADE MARK J

" ffiijlorftrt accumulator'' X
^^ REGISTERED SEPTEMBER 11, 1894.

By the use of Chloride Accumulators electric lights and electric elevators

can be operated from one dynamo, which is run under a full steady load, equal to the average t
J demand, as against two or more dynamos operated under fluctuating loads with low load +

factors.

% THE ELECTRIC STORAGE BATTERY CO.,
DREXEL BUILDINC, PHILADELPHIA, PA.

+
BRANCH OFFICES' 20-22 Broad St., New York: 1643 Marquette Bldg.. Chicago: 215 N. Calvert Street, Baltimore. Md.; 222 Market Street, San Francisco. Cal.; 92 State St.. Boston, Mass. ^

t t

CLASSIFIED INDEX OF ADVERTISEMENTS.
Accumulators.
American Battery Co.
Electric Storage Battery Co.

N. Y Accumulator A EL Co.
Ohio Storage Battery Co.
Willard El. & Battery Co.

Annunciators.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Moon Mfg. Co.
Partrick A. Carter Co.

Arc Lamps.
Adams- Baguall El. Co.
Central Electric Co.
Commercial El. Supply Co.

Diehl Mfg Co.
Electrlo Arc Light Co.

Ft.Wayne Elec Corporation.
Internat'l Arc Lamp Co.
Manhattan Gen'l Cons. Co.
Peoples Electric Co.
Perkins Elec. Switch Mfg. Co
Puritan Electric Co.
Standard Therm A El. Co.
Westinghouse El. A Mfg. Co.

Arc Liight Cord.
Samson Cordage Wks.

Batteries and Jars.
Burnham-Gethins Co.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
Elec. Gas Lighting Co.
Gehor A Colburn.
Gordon-Burnham Battery Co
Leclanche Battery Co., The.
M-enlo Park Mfg. Co.
Metropolitan Electric Co.
Muir A Son, Thos.
Ohio Electric Works.
Peru Elec. Mfg. Co.
White, S. S. D. Co.

Bells.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Huebel A Manger.
Ohio Electrio Works.
Partrick A Carter Co.

Belting.
Chicago Belting Co.
Jewell Belting Co.
Main Belting Co.
Peerless Rubber Mfg. Co.
Shultz Belting Co.
Williams & Sons, I. B.

Boilers.
Clonbrock Steam Boiler Co.

Books, Electrical.
Electrician Publishing Co.

Brushes.
Central Electric Co.
Commercial El. Supply Co.
Crown Woven Wire Br Co.
Holmes Fibre-Graphite Co.
Partridge Carbon Co.

Burglar Alarms.
Central Electric Co.
Commercial El. Supply Co.
Eleotric Appliance Co.
Huebel & Manger.
Partrick A Carter Co.

Cables (See Insulated Wires.)
Cables, Electric (See Insu-
lated Wires ), Copper,
Sheet and Bar.
American Eleo. Works.
Brixey. W. R.
Central Electric Co.
Commercial El. Supply Co.
Eastern Electric Cable Co.
Metropolitan Electric Co.
Moore. Alfred F.
National Cond A Cable Co.
New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C Co.
Washburn & Moen Mfg. Co.

Carbons,Points& Plates.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
Nat'l Carbon Co.
Partridge Carbon Co.
Relsinger, Hugo.
Schifl, Jordan A Co.

Cars.
Brill Co., J. G.

Compound.
Central Electric Co.
California Asphalt Co.
Commercial El Supply Co.
Electric Appliance Co.
Johns Mfg. Co., H. W.
Lord, Geo. W.
McLennan & Co., K.
Okonite Co.
Standard Paint Co.

Conduits.
Armorite Interior Cond. Co.
Camp Co . H. B.
Central Electric Co.
Commercial El. Supply Co.
Conn. Pipe Mfg Co.
Electric Appliance Co.
Interior uondult & Ins. Co.
Muir & Son. Thos.
National Cond. & Cable Co
WIlliamspoTt Wdn. Pipe Co.

Construction & Repairs.
Bobsert El. Cons. Co.
Bullock Elec. Mfg. Co.
Chicago Armature Co.
Chicago Edison Co.
Davis, L. W.
Electrical Exchange, The.
Ft. Wayne Elec. Corporation.
Hodge, Walsh A Loring,
Keystone Electric Co.
National Electric Co.
Warren Electric Mfg. Co.

Contractors and Electric
Light Plants.
Ahlm-Edwards El. Co.
Arnold El. Pr. Station Co.
Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
Bullock Elec. Mfg. Co.
Card Electric Co.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hodge, Walsh A Loring.
Keystone Electric Co.
Northern Electl. Mfg. Co.
Peoples Electric Co.
Scott A Janney El.A Mfg. Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Warren Electric Mfg. Co.
Westinghouse Elec & Mfg Co.

Copper.
Besly &Co., Chas. H.
Mansfield Temp. Copper Co.
Mitchell Temp. Copper Co.

Copper Wires.
American Electrical Works.
Besly & Co., ChasH.
Brixey, W, R.
Central Eleotric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
General Electric Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn A Moen Mfg. Co.

Cordage.
Samson Cordage Wks.

Correspondence Schools-
Int. Correspond. Sohools.

Crookes' Tubes.
Central Electric Co.
Commercial El Supply Co.
Perkins Elec. Switch Mfg.Co.
Swett A Lewis.

Cross-Arms, Pins and
Brackets.
Brady, T. H.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.

Cut-Outs and Switches.
Anchor Elec. Co.
Automatic Cir. Breaker Co.
Bryant Electric Co.
Central Eleotric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Eddy Elec. Mfg. Co.
Electrlo Appliance Co.
Elec. Eng. & Supply .Co.
Fisher A Cramphorn.
Ft. Wayne Elec. Corporation.
General Elec. Co.
Gibbs El. Switch Mlg. Co.
Hart & Hegeman Mfg. Co.
Hill, W. S..E1- Co.
Hope El. App. Co.
Newton Appliance Co.
PaisteCo.. H. T.
Peoples Electric Co.
Peru Elec. Mfg. Co.
Perkins Eleo. Switch Mfg. Co.
Piatt, O. S.. Mfg. Co.
Reynolds, S- K.
Standard Elec. Co.
Westinghouse El. & Mfg. Co.

Discs.
Smith & Co.. Thos.

Dynamos.
Ahlm-Edwards El. Co.
American Engine Co.
Brush Electrlo Co.
Bullock Elec Mfg. Co.
Card Electric Co.
Central Electric Co.
Chicago Armature Co.
Commercial El. Supply Co.
Dienl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Keystone Electric Co.
Muir A Son, Thos.
Northern Electl. Mfg. Co.
Onondaga Dynamo Co.
Scctt& Janney El &. Mfg.Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Wagner El. Mfg. Co.
Walker Co.
Warren Electric Mfg. Co.
Westinghouse El. & Mfg. Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
American El. Heater Co.
American El. Heating Corp.
Detroit El. Htg. Co.
Johns, H. W., Mfg. Co-

Electric Meters.
American El. Meter Co.

Electric Hail ways.
Brush Electric Co.
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg. Co.

Electrical and Mechani-
cal Engineers.
Bain, Foree.
Bryan & Humphrey.
McRae, A. L.
Reckenzaun, Fred.
Pratt. Chas. A.

Electrical Instruments.
Automatic Cir. Breaker Co.
Central Electric Co.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Electric Appliance Co.
Elec. Eng. A Supply Co.
Keystone El. Instrument Co.
PaisteCo., H. T.
Queen A Co.
S. E. I. Co.
Weston Electrical Inst. Co.
Whitney EI. Inst. Co.

Electrical Specialties.
Anchor Electric Co.
Automatic Cir. Breaker Co.
Central Electric Co.

. Commercial El. Supply Co.

El. Cigar L'ter & Adv. Co.
Metropolitan Electric Co.
Paiste Co., H. T.
Peru Elec. Mfg. Co.
Underwood. H. M. & Co.

Varley Dup. Magnet Co.

Electrical Woodwork.
Lever, C H. Mfg. Co.
Underwood, H. C. Mfg. Co.

Electro-Plating Mach'y.
Besly &Co., Chas. H.
General Electric Co.

Engines. Gas.
Case. J. L, T. M. Co.
OlinGas Engine Co.
Otto Gas Engine Wks.
Van Duzen Gas &Gso.En.Co.
"Van Home, Burger A Co.

Engines, Steam.
American Engine Co.
Ball Engine Co.
Philadelphia Eng. Works.

Fan Outfits.
Central Electric Co.
Commercial El. Supply Co.

Diehl Mfg. Co.
Emerson El. Mfg. Co.

Hunter Fan & Motor Co.
Interior Conduit & Ins. Co.
Schneider Mfg. Co.
Scott A Janney El. & Mfg. Co.

Wagner El. Mfg. Co.
Western Elec. Co.
Westinghouse El. A Mfg. Co.

Feed Water Heaters.
Davis & Son, I.. B.

Fibre.
Delaware Hard Fibre Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
BarnettCo.,G. AH.

I

Fixtures, El. A Conib'n.
Central Electric Co.
Commercial El. Supply Co.

Fuse Wire.
Central Electric Co.
Chicago Fuse Wire & Mfg.Co.
Commercial El. Supply Co.
Electric Appliance Co.

Gaskets.
Jonns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Gas Lighting, Electric.
Bogart, A. L.

Gears.
Besly A Co.. Chas. H.

General Elec. Supplies.
Anchor Electric «'o.

Besly A Co., Chas. H.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
Elec. Eng. & Supply Co.
Genor & Colburn.
Hodge, Walsh A Loring.
International Elec. Co.
Metropolitan Electric Co
Morse, S. F- B. & Co.
Ohio Electric Works.
Paiste Co., H. T.
Partrick & Carter Co.
Peoples Electric Co.
Peru Elec. Mfg. Co.

Globes and Electrical
Glassware.
Central Electric Co.
Commercial El. Supply Co.
Hemingray Glass Co.

Gov'nors, Water Wheel.
LombardWaterWheel Gv.Co.

Graphite Specialties.
Besly A Co.. Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Induction Coils.
International Elec. Co.
Queen A Co.

Insulators and Insulat-
ing Materials.
Brixey, W. R.
Bryant Electric Co.
California Asphalt Co.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
Eleo. Eng. & Supply Co.
Empire China Works.
Hemingray Glass Co.
Hodge, Walsh & Loring.
Johns Mfg. Co.,H. W-
Locke. Fred. M.
Mica Insulator Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co.. The.
Paiste Co., H. T.
Peoples Electric Co.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated Wires and
Cables—Magnet Wires.
American Electrical Works.
Brixey, W. R.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Eastern Electric Cable Co.
Electric Appliance Co.
General Electric Co.
Moore, Alfred F.
Morse, S. F. B. & Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.

Lamps, Alternating.
Puritan Electrlo Co.

Lamps, Incandescent.
Beacon Lamp Co.
Buckeye Electric Co.
Central Electric Co.
Chicago Edison Co.
Columbia Inc. Lamp Co.
Commercial El. Supply Co.
Electric Appliance Co.
Ft. Wayne Lamp Co.
General Electric Co..
Lynn Incandescent Lp. Co.
Metropolitan Electric Co.
Ohio Electric Works.

Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Shelby Elec. Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.

Lamp TrimVs Wagons.
studebaker Bros. Mfg., Co.

Lightning Arresters.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Westinghouse El. A Mfg. Co.

Magnet Wire.
(See Insulated Wires.)

Mechanical Machinery.
Am. Tool A Mach. Co.
Ball Bearing Co.
Besly A Co., Chas. H.
Garvin Machine Co., The.
Ferracute Mach. Co.
Stilwell-Bierce Smith- Vaile
Stow Mfg. Co.

Mica.
Central Electric Co.
Commercial El. Supply Co.
McLaurin A McLaren.
Munsell &t Co., Eugene.
Schoonmaker, A. O.

Mining Apparatus, Elec.
General Electric Co.
Westinghouse El. A Mfg. Co.

Motors.
Ahlm-Edwards Elec. Co.
American Engine Co.
Belknap Motor Co.
Boston Motor Co.
Brush Electric Co.
Bullock Elec. Mfg. Co.
Card Electric Co.
Central Electric Co.
Chicago Armaiure Co.
Commercial El. Supply Co.
Crocker-Wheeler El. Co.
Dallett A Co., Thos. H.
Diehl Mrg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Keystone Electric Co.
Metropolitan Electric Co.
Muir A Son, Thos.
Northern Electl. Mfg. Co.
Ohio Electric Works.
Peoples Electric Co.
Scott & Janney El. A Mfg. Co.
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Triumph Electric Co.
Warren Electric Mfg. Co.
Westinghouse El. A Mfg. Co

Packing.
Besly A Co. Chas. H.
Garlock Packing Co.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
California Asphalt Co.
Central Electric Co.
Commercial El. Supply Co.
Johns. H. W. Mfg. Co.
Standard Paint Co.

Phosphor Bronze.
Besly & Co., Chas. H.
Phosphor Bronze Sm.Co.Ltd.

Platinum.
Baker A Co.

Poles.
Carley, Ira.
Lindsley Bros.
National Tube Works Co.
Perrlzo & Sons.
Pittsburg A L. S. Iron Co.
Sterling A Son. W. C.

Porcelain.
Bryant Electric Co.
Central Electric Co.
Commercial El. Supply Co.
Empire China Works.
Peru Elec. Mfg. Co.

Pulleys.
Rockwood Mfg. Co., The.

Push Buttons.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Partrick & Carter Co.

Refiners.
Swarts Metal Refining Co.

Reflectors. *

Muir A Son, Tbos.

Regulators.
Belknap Motor Co.

Re-Winding.
Chicago Armature Co.
Chicago Edison Co.
Electrical Exchange, The.
Elllott, W. H., Electric Co.
Hodee, Walsh A Loring.
National Electric Co.

Rheostats.
Am. El. Heat. Corporation.
General Electric Co.
Iron Clad Rheostat Co.
Leonard, Ward, Elec. Co.
Muir A Son, Thos.
Westinghouse El. A Mfg. Co

Second-Hand Machin'y.
Chicago Armature Co.
Cornman Co.
Electrl< al Exchange, The.
National Electric Co.

Shades.
Muir A Son, Thos.

Speaking Tubes.
Electric Appliance Co.
Partrick A Carter Co.

Speed Indicators.
Besly A Co., Chas. H.
Keystone El. Instrument Co.
Queen & Co.
Weston Electrical Inst. Co.

Steam Heating.
Holly Steam Eng. Co.
Webster A Co., Warren.

Steel Pipe.
National Tube Works Co.

Storage Ratteries.
American Battery Co.
Electric Storage Battery Co.
Ohio Storage Battery Co.
Willard El. A Battery Co.

Tapes, Insulating.
American Electrical Works.
Brixey, W. R.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Insulated Wire Co.
Okonite Co., The.
Simplex Electrical Co.
Standard Paint Co.
Washburn A Moen Mfg. Co.

Telephones, Telephone
Material and Switch-
boards.
American El. Telephone Co.
Central Electric Co.
Commercial El. Supply Co.
Conn. Tel. & El. Co.
"Elgin" Telephone Co.
Farr Tel. A Cons. Sup. Co.
Kusel, D. A. Tel. Mfg. Co.
Lockwood T. A T. Co. of Am.
Metropolitan Electric Co.
Orne Elec. Cons. Co.
Peoples Electric Co.
Ph-^Qix Int. Tel. Co.
Standard Tel. A El. Co.
Stromberg-Carlson Tl.M.Co.
Taber A Mayer.
Viaduct Mfg. Co.
Western Tel. Cons. Co.
Wnltman & Couch.

Transformers.
Central Electric Co.
Commercial El. Supply Co.
Diamond Elec. Co.
Elec. Eng. A Supply Co.
Ft. Wayne Elec. Corporatlo"
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
Brill Co , J. G.
General Electric Co.
Westinghouse El. A Mfg. Co.

Turbine Wheels.
Dayton Globe Iron Works Co.
Leffel & Co., Jas.
Pelton Water Wheel Co.
Smith Co., S. Morgan.
Stilwell-Bierce Smith-Vaile.

Water Wheels.
Am. Impulse Wheel Co.
Da7ton Globe Iron Works Co.
Leffel A Co., Jas.
Pelton Water Wheel Co.
Smith Co.. S. Morgan.
Stilwell-Bierce Smith-Vaile

Wire, Bare.
Besly & Co., Chas. H.
Brixey. W. R.
Central Electric Co.
Commercial El. Supply Co.
Eleotrlo Appliance Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Standard Underground C Co
Washburn & Moen Mfg. Co.

X Ray Outfits.
Central Electric Co.
Commercial El. Supply Co.
Queen & Co.
Swett & Lewis.
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o
WOUND FOR ALL CURRENTS,
EXCEPT ALTERNATING.

New Designs for this Season

Ceiling Fans,

Column Fans,

Propeller Fans, «^^
Exhaust Fans.

HIGHEST EFFICIENCY.
GREATEST DURABILITY.

Our finest designs are ornamented with solid cast brass.

NEW CATALOGUES ARE NOW READY.

I
' iff

Any of Our Fans Furnished with
Four Blades it" so Ordered.

SHOWROOMS:
New York, 56 1 -563 Broadway. Boston, 1 28- 1 32 Essex St,

CliicsLgo: 192-194 Yan Buren St.
Agents for Canada, Canadian General Electric Co., 65=71 Front St. West, Toronto, Can.

Diehl Manufacturing Company
li bethport, N. J
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1 > |t^^g^2^>%^ <v->

WELL BE THERE!

*yS*§OTTO CIEA N UP
TH~1S CONVENT/OA/ JOB
AND GET BACH TO FfN/SH
THE BOSS El EQA A/r NEW
CATALOGUE -<S££ ? -

5IT^MPS;

HANG ON ME BOY:7
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TH E

WARREN

ALTERNATOR
MODERN DYNAMO

CENTRAL STATION WORK

H ighest m -tjMIl fcm Aside trom

» \cA necessary

Efficiency. «Ji ||Lj Hrf lubrication,

Hr/ it requires

m/ absolutely

ClOSeSt K 'A no attention

4
Bft KJs» under most

Regulation. H 83 li severe service.

-15 K. \T . WAIIRKX AI.TF.RXATOR.

Induction Type.
Any Voltage or Multi-Voltage.

Stationary Armature. Stationary F*ield.

!Mo Moving >A/ire. No Brushes.
Moderate Speed. Non-Hazardous.

:WRITE TO:

Warren
Electric Manufacturing Co.,

andusky, Ohi
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Eddy Generators

Direct Connected or Belted for Electric Railways, Central

Stations, Isolated Lighting or Power Plants.

EDDY MOTORS-SLOW, MEDIUM OR HIGH SPEED.

We build all necessary apparatus for the transmission

of Electrical Power through factory or other buildings.

All Our Apparatus Guaranteed as Represented.

The Eddy Electric Manufacturing Company,
WINDSOR, CONN.

New York, H. B. Coho & Co., Mail and Express Building. Elmira, S. N. Blake.

Philadelphia, Walter C. Mclntire & Co., 506 Commerce St. St. Louis Western Electrical Supply Co.

Boston, G. M. Angier & Co., 64 Federal St. Kansas City, W. T. Osborn.

San Francisco, Cal., California Electrical Works, 409 Market St. Cincinnati, O., John AvStewart.-
Western Office: 301 Dearborn St., Chicago. Wallace & Mine, Western Agents.
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The Most Ancient
and the flost flodern.

/
New York.
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Western Electric Co.,
Chicago.

'
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Largest Leather Belt in the World.
MANUFACTURED BY

Chicago Belting Company,
67-69 South Canal Street, CHICAGO, ILL.

GEO. Q.WHITNEY & A-S. BAD6 ER, Receivers

STATJON: NEW LEVEE ST *
-r bet Richard & market sts

Off ICE OF RECEIVERS, 826 GR AVI E R.ST.

TELEPHONE N° 1466

New Orleans, la. Dec.ieui.me.

Chicago Editing Co.,

£316 & 318- St. Charles St.

Gentlemen;

-

In reply to your enquiry regarding "the 143 feet of

84 inch wide three ply "Reliance Belt", furnished to us by your

Company, we wish to say that it has now been in use for about

five months. We have found that thi3 belt is all that you claimed

it to be, and since the day it was put on the pulleys.it has never

eiven us a moment's trouble. It runs true and straight, is very

even, and has stretched very little, although we have .carried with

it a load of 1800 horse power. The belt is made without rivets

or pegs, depending only on the cement, none of the laps or joints

have opened, and the belt is in apparently a3 good condition as it

was the day it was placed upon the pulleys.

Very truly,

^^sMH^caf^^
SZCvblXr

WRITE FOR PRICES ON "DYNAflO" BELTING.

ESTABLISHED 1*75.

STOW MFG. CO., Binghamton, N. Y.

Inventors. Oldest and Largest Manufacturers in the World of the

8to^v Flexible JSlxtift

Drilling Plant

Rope Transmission.

Where an electric current is not

accessible, use the Flexible Shaft

driven by rope transmission.

Thousands of them in use.

The Center Grinder

Is as durable and more quickly ad-

justed than any similar tool on the

market.

FOR ALL PURPOSES.

Overtype ( Wood Truck)

Combination.

The Combination of Flexible

Shaft and Overtype Motor has been

on the market for the past four or

live years.

It is strongly built and as well

protected as any of its type.

It has done excellent seryice.

The Portable Emery
Grinder

Is one of the best selling and use-

ful appliances on the list. None are

giving more general satisfaction.

COMBINHTION OF

Center Grinder.

Stow Flexible Shaft and Iron-Clad Electric Motor
FOR PORTABLE DRILLING. TAPPING. REAMING, EMERY GRINDING. ETC.

The Motor is practically dust and water proof, very simple and efficient and will
withstand an unusual amount of hard usage.

Catalogue and Price List Furnished on Application.

General European Agents:

SELIG SONNENTHAL & CO., 85 Queen Victoria Street, LONDON, ENGLAND.

Emery Grinder,

Portable.
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DIVIDENDS FOR CENTRAL STATION MEN.

By saving your burned out lamps and sending them to vis for renewal we can save you 25
to 50 per cent, on your lamp bills. We return you first-class, guaranteed lamps for 12c. each.

If you have any doubts send us a trial order or for samples.

Can we fill your orders?

Just look at our new factory. Its workrooms have 30,000 feet of floor space equipped with
machinery especially adapted to renewing lamps. Our process has every up-to-date feature.

We have a superior filament.

We procure a vacuum nearer perfect than is possible by the mercury process, as is proven
by the fact that ovir lamps are cool to the hand (an infallible test).

We renew only those lamps which have not lost their vacuum and by so doing prevent re-

newing a lamp which has a faulty or leaky bulb. This fact alone places the life of the renewed
lamp out of reach of any other lamp on the market.

Our most popular types are our low volt 5.4 watt, high volt Zl and 4 watt and our series

burning railway lamp, which does not require the anchor.

We also wish to purchase far cash 500,000 more burned out lamps.
Send by freight at our expense and be sure your name accompanies shipment.

LYNN INCANDESCENT LAMP COMPANY
L.YINIIM, MASS.



WESTERN ELECTRICIAN June 12, 1897

The demand for the now famous Shelby Incar

overcrowded with orders during the past three mor
sufficient to fill these orders. We have, however, twice

orders promptly for

Wfrite for* Prices.

SHELBY ELECTRIC CO., Shelby, 0,
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descent Lamp has been so great, and we have been so
ths, that it has been impossible for us to ship lamps
doubled the capacity of our factory and can now fill all

The John Abel Co., Toronto, Canada: CANADIAN ACENTS.
Jas. C. Wormley & Co., Marquette Building: CHICAGO ACENTS.
Paragon Arc Lamp Co., Boston: NEW ENGLAND ACENTS.
William Wilson, Box 77: MILWAUKEE AGENT.
Wardell Jukes: PHILADELPHIA AGENT,
R. Schmidt, 253 Broadway; NEW YORK AGENT.
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STORAGE BATTERIES.
New Process, Perfect Insulation, Highest Efficiency.

Non
Infringing.

An Electro-Chemically

formed SOLID LEAD Plate.

NO PASTE, NO PELLETS,

NO CEMENT, NO JOINTS.

Protection
Guaranteed.

CANNOT BUCKLE NOR
BEND. NO SHORT CIR-

CUITS IN CELLS. INTERNAL

RESISTANCE VERY LOW.

Storage Batteries of any Capacity or Voltage

For Central Station Plants, Isolated Lighting Plants, Incandes-

cent Lamp Testing, Trolley Regulating, Block Signal Service,

Electroplating, Propelling Launches, Portable Tools, Venti-

lating Fans, Elevators, Horseless Vehicles, Telegraph and

Telephone Stations, Phonographs, Chemical and Medical Use,

X-Rays, Etc.

THE OHIO STORAGE BATTERY GO
39 \A/ad I Cleveland, O.

EASTERN OFFICE,
Machado & Roller, 203 Broadway,

New York.

Agencies in ail Large Cities.

Write for Catalogue.

A. W. KILBOIRXE.
GENERAL
SALES AGENT.
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COLUMBIA
Incandescent Lamps.

1 I!)

Before renewing your annual con-

tracts for Incandescent Lamps we re-

quest you to make a test of the Columbia.

We believe you will find it the most uni-

form in candle power and in consumption

of energy. The candle power is well sus-

tained and the lamps do not grow yellow |^F

with age. They furnish the most econom-

ical means of transforming electrical en-

ergy into light and large savings may be made by their adoption.

We request correspondence with those desiring lamps for

immediate requirements or for future delivery. Special prices

for annual requirements.

Lamps carried in New York stock for the accommodation

of our Eastern trade.

Our prices have never been lower than at present.

The Columbia Incandescent Lamp Co.
MAIN OFFICE AND FACTORY,

1910, 1912, 1914 Olive St., St. Louis, Mo.

BRANCH OFFICES:
Chicago: 1236 Monadnock Building. New York: 711 Havemeyer Building. San Francisco: Paul Seiler Electrical Works,
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IMPR
SEND FOR CATALOGUE C.

<£2

[Mm^\c

-.>

NO. 20. NO. 21, NO. 22.

£

NO. I PLATE. NO. 602. LOCK FLUSH.

hi HART SWITCH" is Stamped in th

THE HART & HE
Hartford,
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OVED.
SEND FOR CATALOGUE C.

NO. 23. NO. 24.

C3~vr::

NO. 25.

No. 2 Box (face plate removed)
with two 10 Ampere D. P.

Switches.

Metal of Every Genuine Hart Switch.

GEMAN MFG. CO.,
- Conn.
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ALCATRAZ

ELECTRICAL

COMPOUND,

INTERIOR

CONDUIT TAPE.
JIAM'FACTUBEn BY

The California Asphalt Co.

57 East 59th Street, New York.

Absolutely Unequaled for

ELECTRICAL AND WIRE INSULATION, Insu-

lating Connections, Dynamos and Motor
Bases, Battery and Accumulator Shelving,

Circuit and Switch Boards.

WATER-PROOFING CUT-OUT BOXES, coat-

ing wires when subjected to acid or alkaline

fumes, and when laid under cement, etc.

PAINTING POLES, BRACKETS, Cross-Arms,
Benches, Floors, etc.

COATING CABLES, Lead-Covered Pipes, and all

underground work.

Alcatraz Electrical Compound
Is manufactured of the celebrated brand of Alcatraz

Asphalt, and possesses many well-known points of su-

periority. It has been tried under severe and exacting-

conditions, and has given perfect satisfaction. IT WILL
NOT SCALE, CRACK OR BURN. PRESENTS A
SMOOTH SURFACE. ADHERES TENACIOUSLY. NOT
AFFECTED BY THERMAL OR CLIMATIC CONDI-
TIONS. RESISTS THE ACTION OF THE ELEMENTS,
ACIDS, ALKALIES, SEWER GASES AND POSSESSES
GREAT STRENGTH AND ELASTICITY. Being the

producers of the raw product, we are enabled to save

the middleman's profit, and offer consumers a superior

article at a very low price.

Sample Upon Application. Agents Wanted in all Leading Cities.
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Moved to Cleveland!

125 Light Dynamo.— 900 R. P. M.

The Ahlm-Edwards
Electric Co.

We Hake Direct-Connected Motors, Slow Speed,
up to TO H. P. Small Motors with Adjust-

able Base to Save Floor Space.

THE ONLY SHOP MOTOR EVER MADE.

** -:

2 H. P. Motor for Ceiling Service.

Westinghouse Electric

and Manufacturing Co.,

PIONEERS IN LONG DISTANCE TRANSMISSION
(TESLA POLYPHASE SYSTEM).

Pioneers in Alternating Current Distribution for Electric Lighting.

CENTRAL STATIONS OPERATE tlE W ES I iNGHOUSE SYS I EM

WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY,
PITTSBURG, PA.

NEW YORK: No. 120 Broadway. CHARLOTTE, N. 0.: Nos. 3G-S College Street.
BOSTON: Exchange Building. CHICAGO: New York Life Building.
BUFFALO, N. Y.: No. 1130 Guaranty Building. PHILADELPHIA: Girard Building.

WESTINGHOUSE ELI
32 Victoria Street, LONDON, S. W„ ENGLAND.

SYRACUSE. X. V.: Bastable Building.
TACOMA. WASH.: No. 102 Smith Tenth Street.

PITTSBURG: Westlngliouse Building.
ST. LOUIS: American Central Building.
SAN FRA-XCISCO: Mills Building.

RIC COMPANY, Limited,
For Canada, Address AHEARN & SOPER, Ottawa, Ont.

624 pages, $3.00.

L^lll?

150 pages, $1.00.

M«»
5L0ANE,

150 pages, $1.00.

kLKTiyeiAW

158 pages, $1.00. 135 pages, $1.00.

An Excellent Series of Electrical Books.
BY T. O'CONNOR SLOKNS.

for the BEGINNER as well as the STUDENT.
Profusely Illustrated. Practical. Necessary Adjuncts to every Library. Send in your Orders.

ELECTRICIAN PUBLISHING COMPANY, Suite 510 Marquette Building, Chicago.
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ELECTRO
nets!

New Armature Winder, made and used ex=

clusively by The Varley Duplex Hagnet Co.

Electric Gas Lighting Coils.

The Varley Duplex Magnet Ce.
138 Seventh St., JERSEY CITY, X. J.

©a e \-\T

ujm

p

f4jM T.

Electro Hagnets of every description.

Crocker-Wheeler
Electric Co.

Manufacturers and

Electrical Engineers,

39 Gortlauflt St., New York and flmpeie, % J.

High Class Electrical Machinery
BUILDERS

. OF .

Our Installation in the Silversmith Building, Chicago, as illustrated in this issue,

is a proof of the Excellence of our Work and the

Reliability of our guarantees.
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W. S. Hill Electric Company
Branch Office, No. 141 Franklin St., Boston, Mass. Main Office and Factory, Elm and Bethel Sts„ New Bedford, Mass.

I

AGENCIES':

Belcher & Loomis

Hardware Co.,

PROVIDENCE,
R.I.

Machado & Roller,

203 BROADWAY,
N.Y

AGENCIES:

'^^K
Frank C. Perkins,

BUFFALO,
N.Y.

m .. . . ,•^0Wm Central Electric Co.,

ShBHP'
1

'

1

'

CHICAGO,
ILL.

LEADING MANUFACTURERS IN THE UNITED STATES OF

Switches, Switchboards and Panel Boards.
ESTIMATES FURNISHED. SEND FOR CATALOGUES AND PRICES.

ONONDAGA DYNAMO CO.,
FACTORIES: SYRACUSE, IM. V

NEW YORK!
39 CORTLANDT STREET.

DIRECT-CONNECTED SET.

CHICAGO: PHILADELPHIA:
OSBURIM ELECTRIC SUPPLY CO., ETHERINGTON &. COMPANY,

294-296 DEARBORN STREET. 315-316 FIDELITY BUILDING

SCRANTON, PA., CHAS. B. SCOTT, 1 1 9 FRANKLIN AVENUE.
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rt*r;

Why Should You Give this

Generator Preference?

WALKER DIRECT-CONNECTED GENERATOR.

NOT ONLY THE REASONS BUT THE MEANS
OF VERIFICATION ARE HERE

IT

l-t Excels in
REGULATION. \

SPARKLESS RUNNING UP TO /
Verif>

r bF wliting t0 tte Engineer of any Walker

HEAVY OVERLOADS. (
p,ant-

SILENT AND SMOOTH RUNNING. )

\ Write for our descriptive circulars, and be your own
I judge ! Local engineers know but little about

I this, for their Walker Generators have seldom

ACCESSIBILITY.
EASE OF REPAIR.
SIMPLICITY OF CONSTRUCTION.

LOW SPEED.
HIGH QUALITY.

LOW PRICE.

needed to be dismantled or repaired.

I Read our circulars and consult our agents.

SYMMETRY AND BEAUTY.
On this jooint we rest our case, on your careful inspec-

tion of the above illustration.

Walker Company, Cleveland, Ohio, U.S. A
FACTORY NO. 1, CLEVELAND, OHIO. GENERAL SALES OFFICES:
FACTORY NO. 2, NEW HAYEN, CONN. Northwest Corner Wall and Nassau Sts., New York.

IRANCH SAI-EIS OFFICES:
Pittsburgh, 1216 Carnegie Bldg.
Chicago, 1143 Marquette Bldg.
Minneapolis, 470-475 Syndicate Arcade.
Itenver. 1601-1611 Seventeenth St.

Baltimore, iog E. German St.

Boston, S Oliver St.

New Haven, 140 Winchester Ave.
Philadelphia. 74* Drexel Bldg.
Richmond, Va., 718 E. .Main St.
Meridian, Miss.. W. R. Hall, Sales Agent.

European Countries and North African States,
Represented by Exploitation des Procedes Electriques Walker, J. Laveissiere, President, No. c Rue Boudrrau l'r

Chinese and Japanese Empires, represented hv Uagnall S; Hilles Yokohama. Japan.
Australia, represented by Edge & Edge. No. 250 Pitt St . Sydney, New South Wales.
South African Republic, represented by Sheriff. Swinglev & Co., No. 19 Robinson Building, Johannesburg.

San Francisco, S.AV. Corner Fremontand
Huward Sts.

Salt Lake City, S. W. Corner Second,
South and Main Sts.

New Orleans, 730 Customhouse St.

Macon, Ga., 354 Second St.
Waco. Texas, Waco Electrical Supply
and ( instruction Co.

Toronto, Can., 34 York St.
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The Partz Acid Gravity

Patented August 17, 1SS0: December 7, 1886.

No. 4. Awarded Diploma and Medal at Colum-
bian World's Fair.

Forall Open-Circuit Work.

PARTZ

Sulpho-Chromic

SALT

Jar in. x 8 in.

e;. m. 15*. x.o ±0 s voits.
Current on short circuit, S to 5 Amperes.

Price, $ 1 .50 per Cell.

Affords the best, cleanest and most con-

venient method of making electropoion

fluid Tor medical batteries, Grenet cells,

Bunsen batteries for lecture tables, ex-

perimental work, etc., and motor bat-

teries.

Price per jar of 2 lbs., 75 cents.

Send for Catalogue.

The S.S.White Dental Mfg. Co.,
CHESTNUT STREET, CORNER TWELFTH, PHILADELPHIA, PA.

Xew York. Boston.
Atlanta.

Chicago.
Berlin. 4wermany.

Brooklyn.

Gethins' Improved Primary Cell

FOR CLOSED AND OPEN CIRCUIT WORK.

THE RESULT OF

Eight Years'

Actual Service
IN ALL KINDS OF WORK PROVES
THIS BATTERY TO BE THE BEST.

(i x 12 Complete Cell

E. M. F. 1.1 volts—2 amperes on short

circuit.

Length of life 700 ampere hours at

discharge rate of 60 to 100 mil. amperes.

Internal resistance .5 ohm.
Positively no local action.

No gases or fumes. No acid, alkali or

oil used in our battery. Perfectly clean

and requires no attention. The most
economical and constant battery on the

market.

Extensively used for charging Storage

Batteries. For this work it has no equal.

Unsurpassed for Telephone, Telegraph,

Railway, Police and Fire Alarm Signals,

Gas and Gasoline ignition, etc.

TRY THE BATTERY AND PROVE OUR STATEMENTS.

SEND FOR CIRCULAR, TESTIMONIALS AND PRICE LIST.

BURNHAM = GETHINS COMPANY,
181 Tremont Street, BOSTON, MASS.

PLANTE STORAGE BATTERIES.
FOR ALL PURPOSES.

ABSOLUTELY NON-INFRINGING.
Ourpiate is a single piece of pure lead. No "paste, plugs, pellets or pastiles" to disintegrate and

destroy the plates. Batteries for fan motors, telephone and telegraph work a specialty. Also for traction and

for central station service. Features: Lightness, strength, durability and efficiency.

NEW YORK ACCUMULATORS ELECTRIC CO,
Ask for latest illustrated catalogue. Office: Room 1818, 1 50 Nassau St., New York.

TRANSFORMERS.
DIAMOND ELECTRIC CO.,

SCHEEFFER S

WATTMETERS.

Manufacturers.

Office:
1 303 Fisher Bldg..
CHICAGO, IIX.

SCHEEFFERS
Factory: new transformer.

PEORIA.II.Ii.

WATT-METERS.
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/^^HE cuts on this page bear no rela-

L\. tion to each other; they are only
^* there to attract your attention

and impress you with the fact that we
make a variety of illustrations. What-
ever your need may be— artistic, fanciful,

commercial or mechanical, we stand

ready to furnish you with the best work
in any line: and we'll especially please

you with prompt delivery.

We should be pleased to furnish you

any advice which you may desire in

the matter of illustrations.

ILLINOIS ENGRAVING CO.,

350 DEARBORN STREET,

CHICAGO.
Phone Harrison 499....

WE WILL MAKE YOU A BIRDSEYE VIEW OF YOUR FACTORY FOR $18.00. IT'S ONLY NECESSARY FOR
YOU TO FURNISH PHOTOGRAPH OR ROUGH SKETCH.
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The National Carbon Company, "Sr*
We are manufacturing Cored Carbons, Solid Carbons, Smelting Carbons,

Carbon Brushes, Carbon Cylinder Cells, LeClanche Cells, all the various
types of Fuller Cells, Crowfoot or Gravity Cells, Carbon Diaphragms and
Back Plates of various styles for transmitter use, and a large variety of Car-
bon Specialties.

Let us figure with you if you are needing anything in our line.

/ DEALERS IN

)

^'"0}?MlD])U STATES.
AATlD/VAL ELECTRIC Co, is micmiMM^ ObEVALAN}, OHIO.J-E. ELLIOTT. CUiLMOR.

CHEAPEST AND BEST
WORLD.

Philadelphia:
etherington &. company,

315-16 FIDELITY BUILDING.

S. E. I. CO.,
SYRACUSE, IM. Y.,

MANUFACTURERS

SWITCHBOARD

INSTRUMENTS.

NEW YORK, 39 COHTLANDT ST.

CHICAGO:
OSBURN ELECTRIC SUPPLY CO.

294-6 DEARBORN STREET.

nerk ^gMr STOCK

frontsaam c$

THE

MOTORMAN'S GUIDE,
A PRACTICAL TREATISE—oiv

Street Railway Motors;
OR

How to Become a Practical Motorman,
By J. W. CAYETTY.

Price, ------ $1.00
CONTENTS.

1. Introduction. 2. Gar wiring. 3. How to locate trouble in your car while
on the road. 4. How to cut out a motor. 5. Information on "K" controllers.

C. How to locate trouble in a reversing switch and how to overcome it. 7. How
to reverse a car in orde.r to obtain best effects. 8. Points about motors that should
be looked after closely. 9. Short circuits. What a short circuit means and how
to locate it. 10. Information on incandescent light circuits. 11. Electric motor
force, or how armature rotation is obtained. 12. How to increase the speed of a
motor by changing two connections. 13. General information on Westinghouse
motors. 14. Westinghouse fuse block. 15. Westinghouse lightning arresters.

10. Westinghouse lamp circuit. 17. Information on open circuits and sparking
brushes. 18. Some questions you may be called upon to answer. 19. Points of

interest to all. 20. Conclusion. 21. Diagram of car.

EXTRACT FROM INTRODUCTION.
"Recognizing the fact that not one motorman in twenty thoroughly under-

stands his motors, I feel that I am giving them great value for their money, and
at the same time furnishing them with the means of holding a position on any
line they may be employed on. While serving as foreman in different car

houses, the author has been able to gain a great many painters that will come up on
the examination of motormen and conductors, and having possessed these, together

with my knowledge of electricity, I feel perfectly safe in stating that they can-

not ask you any question that I have not honestly and correctly answered in this

little book. If you wish to learn the value of this book, go to your electrician, or

man in charge of your motors, and ask him for information, and then, and not

until then, will you learn the true value of this book. It has always been under-
stood by all electricians or foremen of car houses, that no information of any
importance be given to any one outside of their class, and consequently most men
running cars to-day are ignorant of their motors."

Stind for Copy.

ELECTRICIAN PUBLISHING CO.,
510 MARQUETTE BLDC, CHICAGO.

The New England Push ButtonSwitch
IS EITHER

OFF or ON
And will stay so for a lifetime.

No Breaking, No Wearing Out.

AN ALL-METAL IS WITCH THAT IS
BOTH ORNAMENTAL AXI> SUBSTAN-
TIAL.
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FOR ALL USES-DIFFERENTIAL OR SHUNT SERIES LAMPS, OPEN OR
ENCLOSED ARCS. CONSTANT CURRENT, CONSTANT POTENTIAL
OR ALTERNATING CURRENT LAMPS.

What Manufacturers are Imitating Us? WE LEAD, OTHERS FOLLOW.

THE ADAMS-BAGNALL ELECTRIC COMPANY,
CLEVELAND, OHIO.

NEW YORK OFFICE, 222 Havemeyer Building.

CHICAGO OFFICE, 1129 flonadnock Block.

ST. LOUIS, 10 N. Ninth Street.

NOTICE.—Having sold our Incandescent Lamp De-
partment greatly increases our Arc Lamp facilities.

BALL BEARINGS
PATENTED.

FOR

Leading

Manufacturers

Use Them.

Ceiling Fans!
ALSO

Ball and Roller

Bearings for

Dynamos

Send for

4'atalogne

AND

Motors.

Guaranteed to save 50 per cent, to 75
per cent, of the power used.

THE BALL BEARING CO
5 Watson St., BOSTON, MASS.

New York Office: 1318 American Tract Society Bldg,

Electric Soldering Irons.

Send for Catalogue and Prices of the
old reliable ELECTRIC SOLDERING
IRON manufactured under the Tinner-
holm Patents. These Irons have been
in use since 1893. They are manufac-
tured in four sizes, either for the alter-

nating or direct current.

Mention the work you -want the iron

to do, and we 'will give you one that 'will

give satisfaction.

American Electrical Heater Go.,

DETROIT, MICH.197 River Street,

¥5.00

Electric Stew Pan. Electric Curling Iron Heater.

Some of 'our goods which connect to lamp sockets,
using from i to 2 amperes at 110 volts.

AMERICAN ELECTRIC
HEATING CORPORATION.

Electric Heating Pad.

NEW YORK. BOSTON. CHICAGO,

39 CORTLANDT STREET. SEARS BUILDING. M0NADNOCK BLOCK.

Electric Stove. Electric Smoothing Irons. Electric Foot Warmer

THE "DETROIT" ELECTRIC DISK STOVE!
Excels all Others for Cooking, Melting Wax, Etc.

MADE for all incandescent circuits, "director alternating." Uses 2* to 3 amperes at 110 volts. Gi inchesdiam-
eter—over S3 'square inches heating surface. Latest improvements, safe, reliable, durable, efficient and re-

pairable. Gets hot quick—no matches, smoke, fire or danger. Boils the teakettle or the coffeepot, stews oysters,

fries meat and potatoes: does all kinds of light cooking. Valuable for the lunch counter and hundreds of other
places. Send for circulars. We have the best Air Heaters, Ovens, Laundry Irons, Tailor's "Goose," Water
Heaters. Curling Iron Heaters, Etc. Dealers sell our goods quickly because they are O. K. and prices are right.

Agents wanted in territory not taken.

DETROIT ELECTRIC HEATING 00.,'W DETROIT, MICH.
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Get in Line end Be e Winner.
ANCHOR SWITCHES COMPRISE THE MOST COMPLETE LINE OF INCANDESCENT

LIGHTING SWITCHES ON THE MARKET.

Have the trade-mark on the

handles.

Have solid plates and adjust-

ing springs beneath the handles.

Anchor Snap Switches

Anchor Flush Switches

Anchor Push Button Switches
Have an easy, positive action, and sure grip contacts on the knife blades.

SEND FOR CATALOGUE.

ANCHOR ELECTRIC CO.
7 I Federal Street,

BOSTON.
Havemeyer Bldg.,

NEW YORK.
Monadnock Bldg.,

CHICAGO.

THE S. K. C. SYSTEM
A COMPLETE SYSTEM FOR

Long Distance Transmission,
General Station Distribution,

ill and Factory Equipment
Generators will be wound and guaranteed for an E. M. F. as high as

10,000 VOLTS.
CORRESPONDENCE SOLICITED,

STANLEY ELECTRIC MANUFACTURING COMPANY.
ittsfield, Mass., U.

THE ROYAL ELECTRIC CO., Montreal, Canada, are

sole licensees for the manufacture and sale of the S. K. C.

System in Canada.

BRANCHES OFFICES:
ago, ISOG Marquette Building.
sstor*, Equitable BuildingNew York, 39 Cortlandt St.

Sart Francisco, OOO Califoi
Anderson, S. O.

nia St.
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ENCLOSED ARC LAMP
Burns 150 hours with 1 2 inches of carbons.

12,000 Manhattan Arcs in service.

100 CENTRAL STATIONS.
WRITE FOR LATEST CATALOGUE, "THE LIGHT OF EXPERIENCE."

MANHATTAN GENERAL CONSTRUCTION CO..
44 Broad Street,
NEW YORK.

753 Monadnock Bldg.,
CHICAGO.

6 1 I John Hancock Bldg.,
BOSTON.

DON'T READ
The WESTERN ELECTRICIAN unless you want

to be made fully aware of what is going on in the

electrical field.

THOS- MUIR * SON.
DETROIT,

MICH.,
13 Larned

OUR NEW

ELEVATOR

AUT0-M0T0R

STARTER.

st. w
Manufacturers

and
Selling Agents for

Card Electric Co., Dynamos.
"Lundell" Motors and Fans.

"Imperial" Incandescent Lamps.
Interior Conduit, Brass and Iron.

Insulated Wires.

Insulating Tapes, Etc.

"Detroit" Hectical Batteries.

OUR NEW
Aluminum-Lined

REFLECTORS.

110, 220, 500 Volts.

* Estimates Given on Elevators

t GET
\ OUR
; PRICES.

5

} INCANDESCENT
$ AND
i WELSBACH
a LIGHTS HADE
1 BRILLIANT.

We haTe just issued a NEW cata-
logue of electrical books containing 100
rages, listing even,- work on electric-
ity. A copy -will be cheerfully mailed
on receipt of a two-cent stamp.
ELECTRICIAN PUBLISHING CO..

610 Marquette Eldg., Chicago.

FUSE WIRE) Co"ert

AND LINKS
FOR ALL SYSTEMS.

Capacity.
Absolutely

Uniform

CHICAGO FUSE WIRE & MFG. CO.,

153 Lake St.. Chicago.

STUDENTS
Will find that the Western
Electrician can help _ them
wonderfully in the study of

electricity. Subscribe now.
$3.00 per year, in advance.

Electrician Publishing Co.,

Suite 510 Marquette Bldg.. CHICAGO

The Coast Line to MACKINAC
•

—

TAKE THE '

TO
MACKINAC
DETROIT
PETOSKEY
CHICAGO

New Steel Passenger Steamers
The Greatest Perfection yet attained in

Boat Construction—Luxurious Equipment,
Artistic Furnishing, Decoration and Effic-
ient Service, insuring the highest degree of

COMFORT, SPEED AND SAFETY
Foufi Trips per Week Between

Toledo, Detroit and Mackinac
PETOSKEY, "THE SOO," MARQUETTE

AND DULUTH.
LOW RATES to Picturesque Mackinac and

Return, including Ilea Is and Berths. From
Cleveland, $18; from Toledo, $15; from
Detroit, $13.50.

DAY AND NIGHT SERVICE.

Between Detroit and Cleveland
Connecting at Cleveland with Earliest

Trains for all points East. South and South-
west and at Detroit for all points North and
Northwest.

Sunday Trips June, July, August and Sept. Only
EVERY DAY BETWEEN

CleveIand,Put=in=Bay#Toledo
Send for Illustrated Pamphlet. Address
A. A. SCHANT2, o. p. *., DETROIT, MICH.

He Detroit 4 Cleveland Steam Hav. Co.

ALL
Live men read the

WESTERN ELECTRICIAN

Each Week. Do You ?

Metropolitan Electric Co.,
MANUFACTURERS,

IMPORTERS »«d

DEALERS in

BA RCA I N SH E E T. J 86 and 188 Fifth Ave., Telephone Main 3682, CHICAGO, ILL., U. S A.
TO THOSE CONSTRUCTING „R IXSTALLISG SEW ELECTRIC EIGHT PEAKTS.

Stfitioia Owners
Concealed Schaffer porcelain rosettes..
upon Schaffer porcelain rosettes
10 Amp Sawyer-Man uncovered main cutouts
2o Amp. Sawyer-Man uncovered main cutouts
oO Amp. Sawyer-Man uncovered main cutouts
100 Amp. Sawyer-Man uncovered main cutouts
10 Amp. Sawyer-Man uncovered branch cutouts...

ca , 1J) " Lawyer-Man uncovered branch cutouts...
50 Amp. Sawyer-Man uncovered branch cutouts...
100 Amp. Sawyer-Man uncovered branch cutouts...
J» Amp. Sawyer-Man covered main cutouts
50 Amp. Sawyer-Man covered main cutouts
100 Amp. Sawyer-Man covered main cutouts
10 Amp. Sawyer-Man covered branch cutouts .

2d Amp. Sawyer-Man covered branch cutouts

Everything else yon

and extractors, We offer the foUovvtog prices:
Each

.06

.06

.06'i

.10

.IS

.30
,06',l

.10

.24

.35

.09

.25

.40

.00

.13','.

50 Amp. Sawyer-Man covered branch cutouts
List No. 6146;> porcelain cutouts
List No. 6156o_ porcelain cutouts..
List No. 62S35 porcelain cutouts
5 Amp. S. P. switches
10 Amp. s. r. switches
10 Amp. 3-pt. switches
10 Amp. D. P. switches
5 Amp. S. P. flush switches.

.

10 Amp. S. P. flush switches...
10 Amp. 3-pt. flush switches...
10 Amp. D. P. flush switches...
5 Amp. S. P. lock flush switches
1" Amp. S. P. lock flush switche
10 Amp. 3-pt. lock flush switches

want at correspondingly low prices. As

Each.
..5 .29

... IS
.. .27

.. .23

.. .15

.. .16

.. .25

.. .35

.. .40

.. .41

.. .50

.. .60

.. .65

.. .CG

. . .75

10 Amp. D. P. lock flush switches
r. H. Key sockets
W. H. Key sockets
T. H. Keyless sockets
W. H. Keyless sockets
T. H. Key wall sockets '..'.'.'.

W. H. Key wall sockets
T. H. Keyless wall sockets
W. H. Keyless wall sockets
Carbons. 7-16x12, coppered
Reis & Scott fan motors, 50 volt alternating
tTilliland battery telephones
Galvanized iron rail bonds....
I'd Locust pins S inches long.
V& Locust pins 6 Inches long

lor our 111: 111 in., 1 1, catalogue with your order.

Each.
.? .S5

. . .07

. . .07

. . .06

. .06

.. .10K

. . .10Vi

. .OS'J

.
.03'i

I. 3.00

6.00

. 7.00

. .01

I.10.OO

1. 5.00
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GREEN'S
ECONOMIZER.

Write for

Book on

"Green's

Economizer.

30,000,000

B. H. P.

in Use.

i)

Can be

applied to

any

existing

Plant or

type of

Boiler.

Per Cent.
A Few of the Electric Light Plants Using Economizers:

Edison Electric Illuminating Co., Brooklyn, N. Y.

Edison Electric Illuminating Co., Paterson, N. J.

Edison Electric Illuminating Co., New Orleans, La.

Narragansett Electric Light Co., Providence, R. I.

Albany Electric Illuminating Co., Albany. N. Y.

Edison Electric Light Co., Lancaster, Pa.

Citizens Elec. Lt. & Power Co., St. Henri, Montreal, Can.

Arc Light & Power Co., Chicago, 111.

Oakland Gas, Light & Heat Co., Oakland, Cal.

Stamford Gas & Electric Light Co., Stamford, Conn.

Springfield Gas Light Co., Springfield, Mass.

Lumiere Electrique, De La Ville De Bruxelles, Brussels.

City of London Electric Light Co., Loudon.

Londonderry Electric Light Co., Londonderry, Ire.

Manchester Corporation Elec. Lt. "Wks., Manchester, Eng.

Bradford Corporation Elec. Lt. Wks., Bradford, Eng.

Nottingham Corp'n Elec. Lt. Wks. , Nottingham. Eng
Dublin Corporation Elec. Lt. Wks., Dublin, Ire

Sole Manufacturers in the United States,

THE FUEL ECONOMIZER CO.,
O-f IVI iwan, IM. Y.

General Offices. Hat tea wan. ST. Y. New York, 74 Cortlandt St. Chieago, 1105 Monad nock Block.
Boston, 331 Exchange Building. San Francisco, 33 First St.
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AN ISOLATED UBHT PLANT
is often paid for within one year by the saving from

central station bills. The June edition of our cir-

cular gives special cuts and figures. Send for it.

"VAN"
GAS ENGINES

••••••••••••••••••••••••••••••••••••••••••••.•a*

ARE MADE SPECIALLY FOR ELECTRIC LIGHTING.

BELTED OR DIRECT CONNECTED DYNAMOS.

VAN HOME, BURGER & CO., DAYTON, 0.

THE CL00S JUNCTION BOX. "a great hit."
FOR HIGH POTENTIAL CURRENTS,

ALTERNATING AND DIRECT.

DIRECT CURRENT ARC,

10 AMP.

10,000 VOLTS.

ALTERNATING CURRENT
10 TO 50 AMP.

1,000 TO 10,000 VOLTS.

SECTION OF DIRECT CURRENT ARC BOX.

ABSOLUTELY
NON-SPARKING
UNDER ANY
POTENTIAL.

PLAN OF DIRECT CURRENT ARC BOX.

SAFE, RELIABLE, CONVENIENT.
Distributing Cables, Mains and Feeders can be disconnected for Tests, Repairs,

Connections or Changes without interrupting the service. For

other information and particulars address

H. IVN. UNDERWOOD & CO.,
GENERAL SALES AGENTS FOR U. S. A.

MARQUETTE BUILDING, CHICAGO, ILL.

MANUFACTURED EXCLUSIVELY BY JACOB CLOOS, INVENTOR. MILWAUKEE. WIS.

\ \ \ \
WATCH US GROW !

DUPLEX" LAMP GUARD
lias no superiors. Is second to none, and when once used no other guard can

fill its place for the reason that they fit all sockets on the market. So

~^ff\ 1 1 remove and replace the lamp without taking guard
* ^"^ ^^ " ' from the socket.

^SEZ IS now 5 'm P'e iiiul w l, 'u a great advantage this is.

A.F3I

1 ^^" require no shade holder to hold guard in place.

the only guards on the market that you can rely upon.

strong steel spring keeps guard closed and cannot jar
open.

and largest supply houses carry them in stock.

VALLEE BEOS. & CO.. Philadelphia, Perm.
F. W. BRADLEY, New England Agent, - - 206 Equitable Building, Boston, Mass.
KEELYN it SMITH. Agents States of Wisconsin and Minnesota, ' - Milwaukee, Wis
COMMERCIAL ELECTRICAL SUPPLY CO., Agents.
J.I. HATHAWAY, Pacific Coast Agent,

St. Louis, Mo
Los Angeles, Cal

MAXUKACTURED BY
M. IVI. UNDERWOOD & CO.,

204 DEARBORN ST., CHICAGO, ILL.
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DOES IT PAY TO ADVERTISE THE BEST APPARATUS?
Yes! When purchasers duplicate orders as they do for our

Worrall Improved Friction Clutch System, Cut-off Couplings, Pulleys and Quills.

Turned Iron Shafting.

Ring Oiling Bearings
with Floor Stands,

Improved Vertical Belt
Tightener.

RING OILING HANGERS.

13verytiling new in the

line of Specialties

We have everything used for Transmission of Power in Electric Light and Power Stations or Isolated Plants. WRITE US FOR ESTIMATES.

New circulars in regard to our stock. "Write us and save money.

AMERICAN TOOL &, MACHINE CO., 302T0306 federal street, BOSTON, MASS.

J. G. BRILL COMPANY, PHILADELPHIA,
MANUFACTURERS OF

Electric Cars

and Tracks,

Solid Forged

Frame Tracks,

Tracks for

4-Iheel Cars.

PIVOTAL TRUCKS FOR STEAM AND ELECTRIC SERVICE.

The PERFECT TRUCK, our "No. 27," is safer, easier on rails, easier (or passengers and
imparts less motion to the car body than any truck ever made.

WE CAN SUBSTANTIATE OUR CLAIMS.

FERRACUTE MACHINE CO., Bridgeton, N. J.

Press with Motor

n for large Armature

-s Discs, Etc.

IheBERRYMAN
Feed Water Heater and Purifier.

Provided with U-shaped Tubes, it Never Leaks.

THE HIGHEST <. It \ IH OS1V.
Our catalogue contains the representative names of a large number of con-

tented buyers of BEBBYMAS HEATEBS built by us in the last twenty
years. A copy awaits your order at any time.

I. B. DAVIS & SON, Makers, Hartford, Conn.,
Or addresses given below:

Jas. Berryman, 125 North 4th .St., Philadelphia.
W. H. Gibson, 520 Medinah Temple, Chicago.

Jos. Whitaker. 7 and 9 Pearl Street, Boston.
A. A. Cardwell. 3(j Cortlandt Street, lioom 127, New York.

Garlock Waterproof Hydraulic Packing
EXCELS ALL

FOR COLD WATER ONLY.
GARLOCK EXTRA, ELASTIC RING, SECTIONAL. SPIRAL,

HIGH PRESSURE. AND DUO PACKINGS ARE STANDARD.

OUR GUARANTEE.—We pack satisfactorily against all pressures
and temperatures of Steam, "Water, Ammonia, etc.,' or no pay.

CORRESPONDENCE SOLICITED.

THE GARLOCK PACKING COMPANY,
Palmyra, N. Y. New York. Philadelphia. Chicago. Rome, Ga.

Boston. Pittsburgh. Cleveland. St. Louis. Denver.

THOLLET POLES
National Tube Works Company.

I

Boston. 70 Federal St. I Chicago, corner Clinton and Fulton Streets*
New York, Havemeyer Building, Cortlandt St. St. Louis, 038 North Second Street.
Pittsburg, Fidelity Building, Fourth Ave. I Works, McKeesport, Pa.

WESTERN ELECTRICIAN
Although lar

FOUND

Contains more news for the busy

reader than can be found in any

other journal devoted to electricity* Although large claims of superiority have been made

by our contemporaries, it has been Pill MR tnat tne Western Electrician is far

above the other papers in the matter UUNU °^ news > as is evidenced by the follow-

ing testimonial: "Although I have taken every electrical journal, there is none I like so well as

the Western Electrician." This is the reason the Western Elec-

trician has so large a circulation, even if it was not found at the NORTH POLE.
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PROGRESS THE ORDER OF THE AGE.
The New American Leads.

Recent improvements made In the New American Turbine have increased the power as per their
diameter, and produced greater efficiency from whole to half water than any other turbine, as
evidenctd by the following, copied from certified tests made at Holyobe, Mass., on the dates named,
and signed by A. F. Sickman, engineer in charge of eiperimente, and E. S. Waters, hydraulic
engineer. *

The originate of these certificates and tests of other sized wheels oan be seen at our office.

Tesl of a 45-Inch Wheel-July 9. 1894.

Inead Bev.per Cu. Ft.
• Min. perSec.

Whole Gate 16.06
16.42

16.78
17.03

16.88

119.17
122.00

117.33
111.83

118.67

141.58 205 27
127.18 195.19
112.60 175.74
98.12 149.99
82.07 1118.40

79.76

82.68

79.31

75.52

Test of a 42-inch Wheel July 14, 1894.

Head Rev. per Cu. Ft.
' Min. perSec.

16.33
16.56
16.59

17.13
17.48

128.00
134.80

125.25

121.00

134.18
120.85
104.85
92.76

70.80

199.56

188.14
16:!. 89
142.40
98.85

82 77

79.21

70.60

For information and catalogue write

THE DAYTON GLOBE IRON WORKS CO.,
NO. 80 LUDLOW STREET,

IIUTOV OHIO.

OLIN GAS AND GASOLINE ENGINES,

SPECIALLY ADAPTED FOR
ELECTRIC LIGHTING. . .

Simplest. Strongest. Steadiest. Host Reliable.

OLIN CAS ENCINE CO.,
Hi to Mi JLoek Street. Kl IFAI.O. X. Y,

THE PELTON WATER WHEEL
Is known the world over as affording the most simple, reliable

and economical power for all purposes.

7,000 WHEELS NOW RUNNING SSsTiMS^rT"* *
""''""•

CI CPTDIP DDIA/CD TDAHCMICCIflW Teltou Wheels are especially adapted to

CLtbl Mil rUWtn I llAllolYlloolUll. this.purpose and are operating the major-
ity of- stations of this character in all parts of the world. Highest efficiency and best regulation
guaranteed Catalogues furnished on application. Address

PELTON WATER WHEEL CO.,
143 Liberty Street, or 121-123 Main Street,

NEW Y0RK.N. Y.. U. S. A. SAN FRANCISCO. CAL.. U. S. A.

the Mccormick
TURBINE.

On Vertical or Horizontal Shaft,
Especially Adapted for Electrical Work.

Given more power per diameter with a higher
percentage of useful efTeet than any other water-
wheel heretofore made. All sizes, right and left hand,
are built from patterns perfected under systematic tests in the
Holyoke Testing Flume.

Parties having power plants which are unsatisfactory, anc"

those contemplating the improvement of powers, will find it to

their Interest to confer with us, as we are willing to
guarantee results where others have failed, no
matter what make of turhinc has heen in use.
STATE REHl'IREMEXTS AND SKM> FOR
CATALOGUE.

S. MORGAN SMITH CO., York, Pa.
Estimates furnished for complete power plants and

results guaranteed.

Cazin Water Wheel.
Pat. March 10, 1807.

Li Will furnish more power per cubic foot of water used than any other

Front View of Bucket. wheel made.

Can be Operated by Steam at Periods of Low Water.
Send -For F^am phlet,

American Impulse Wheel Co. of N. Y. '^r

WATER WHEELS
For Heads of 3 Feet to 2000 Feet.

Especially adapted to all kinds of

ELECTRIC POWER AND LIGHTING PLANTS,
guarantee:
iirtrr. TiiehifjhrM

in (flirirnrii whni
ni'i- ojthi greatest

WHiixj miff 'rioting.

JAMES LEFFEL & CO., Springfield, Ohio, U.S.A.

REG.TRADE MARKS
. .

Jno;)ftno7, Jj'len/if,'

I /£eLtV

The Phosphor Bronze SmeltingCo. Limited,

2200 Washington ave.,philadelphia.

"ELEPHANT BRAND PHOSPHOR-BRONZE"
ING0TS,CASTINGS,WIRE,RODS,SHEETS,etc.— DELTA METAL
CASTINGS, STAMPINGS «"» FORGINGS
ORIGINAL and Sole Makers in the U.S.

FIVE
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

Electrician Publishing Co.,
Suite 510 Marquette Building,

CHICAGO, ILL.

ONE
DOLLAR
EACH.

J± GOOD BOOK!!
ELECTRIC TRANSMISSION HAND-BOOK.

Lieut. F. B. Badt's latest addition to our famous hand-book series, of which
45,000 copies have been sold. The new book deals in the author's well-known
practical style with all the problems of Electric Power Transmission.

NOW READY. PRICE SI.OO.

Electrician Publishing Company, Suite 510 Marquette Building, Chicago.
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Selected Over all Competitors.

2,500 M.
Installed at the Tennessee Exposition Centennial at

Nashville, Tenn.

Power Plant of the Tennessee Centennial ami International Exposition. Nashville, Tenn.

Heating Surface Fifty to One of Crate.
Absolutely No Dead Points in Circulation.

These facts impress A1VD DECIDE the purchaser in favor of the MORRIN CL.IIVIA.X BOILER.
Managers of Central and Power Stations and all interested write us for our new catalog-tie.

DIVIDENDS IS WHAT YOU WANT. WE CAN HELP YOU MAKE THEM.
T^TflTTfiTS TO THE TRADE beware of ale imitations of the morrix***" J. w * J.J.J-. *, m^^m^mmu CIiIMAX BOILER. They infringe our patents,
which are the base and original patents of all those granted. All infringers or users thereof will he pros-
ecuted to full extent of the law.

The Clonbrock Steam Boiler Co.,
BROOKLYN, IM. Y.
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Special Offer!
WESTERN . .

.

ELECTRICIAN

3 MONTHS 50 CENTS
THIRTEEN NUMBERS CONTAINING B. J. ARNOLD'S ELEVEN LECTURES ON THE

"DESIGN AND CONSTRUCTION OF ELECTRIC POWER PLANTS," DE-
LIVERED IN MARCH AT THE UNIVERSITY OF NEBRASKA.

EIGHTH LECTURE BEGINS IN THIS ISSUE.

TITLES OF THE LECTURES:

B. J. ARNOLD.

Possible Sources of Energy.
Cost of the Production of Power.
Boilers and Accessories.
Water Snnply, Pumps, Condensers, Heaters,
Economizers, Etc.

Engines.
Piping.

7. Connections between Engines and tien-

erators.
8. Generators and Switchboard.
J>. Storage Battery Auxiliaries.

10. Preliminary Determinations.
11. Bnildings and General Arrangements.

"In securing the exclusive right to the serial publi-

cation of the lectures delivered last month at the Uni-

versity of Nebraska, by Bion J. Arnold, the West-

ern Electrician feels that it is providing for its

readers during the next three months a feature of

assured excellence. As a student, Mr. Arnold is

close, careful, persistent, yet enthusiastic withal; as

an engineer he is practical, cautious, yet quick to

adapt himself to existing conditions, and eager to

secure the best result without dogmatic adhesion

to any pet theory. He seems to .balance well the-

ory and practice and has been successful in ac-

complishment. Devoting especial attention to power

station work, he is well qualified to speak on the

"Design and Construction of Electric Power Plants,"

which is the subject of his series of lectures. The

first lecture, which appears in this issue, somewhat

abridged, shows with what thoroughness Mr. Ar-

nold approaches his subject."

—

Editorial Announce-

ment

.

A BIT OF HIS WORK.

2 Send 50 cents and Receive the WESTERN ELECTRICIAN for 13 Weeks, and learn all about Electric Power Plants.

A Baolt Numbers Oein DBe? Furnisliecl.
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AUTOMATIC EIMGIIM
HORIZONTAL AND VERTICAL, OF THE HIGHEST

STANDARD OF EXCELLENCE.
MEDALS:

World's Industrial and Cotton Exposition, New Orleans,
American Institute Fair, New York,
Centennial International Exposition, Melbourne, Australia,
Augusta Exposition, Augusta, Georgia,
World's Columbian Exposition, Chicago,
California Mid=winter Exposition, San Francisco,
Cotton States and International Exposition, Atlanta, Oa.,

1885
1887
888
1891
1893
1894
895

THE BALL ENGINE CO., - ERIE, PA.
Chicago Office, 1526 Monadnock Block.

-TME-

BROOKLYN, N. Y.
Manufacturers of the

Morriii "Climax" aM "Componnd" Safety Water

Tube Boilers.

BUILT IN UNITS OF 50 TO 1 ,000 H. P.

CAUTION:
Beware of infringers, they will

be rigidly prosecuted.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and
All Classes of Iron Work.

'" -^- '--i'
V* Specifications, Drawings and Prices furnished

^S^^^z^ 011 application.

Send for Catalogue of Climax and Compound Boilers.

sf^ A
—:—

T^7

'

'

>v- ",

In your hand we seek to place a copy of our recent booklet

descriptive of the

iUebster $y$tem of $team peating.

can easily be read in five minutes, but we think you will

cheerfully give ten to it, as it clearly demonstrates claims

for the aforesaid Webster System that are absolutely unique

in the annals of Steam Heating practice. If the highest attain-

able efficiency, wedded to simplicity, low cost of installation and

operation, are desiderata in your estimation, we shall be most

happy to mail you this little booklet for your leisurely perusal.

WARREN WEBSTER & CO.,
NEW YORK, CHICAGO,

39 Cortlandt Street. J504 Monadnock Bldg.

'Raymond Improved"
GAS AND GASOLINE

ENGINES
For driving electric light and

stationary power plants.

ONE TO ONE HUNDRED HORSE POWER.
Efficiency unexcelled.
Manufactured by

J. I. CASE T. M. CO.,

Full particulars given on application.

Gas,

GasolineTHE OTTO

ENGINES
and....

Natural Gas

Electric Lighting.
SIZES 1 TO 250 H. P.

Electric Light Plants in Operation

from 2 to 250 H. P.

The Otto Gas Engine Worts, Inc.
OVER 45.000 SOLD PHILADELPHIA.

An Isolated Light Plant
Is often paid for within one year by the saving from cen-
tral station bills. The June edition of our circular gives
special cuts and figures. Send for it.

''VAN'' Gas Engines
Are made specially for electric lighting. Belted or direct
connected dynamos.

VAN HORNE, BURGER & CO., DAYTON, OHIO.

Gasoline Engines.
The Best and
Cheapest Pow-
er for driving

Dynamos. Steady Light Guaranteed, Send
for Catalogue. Etc.

THE VAN DUZEN GASOLINE ENGINE C0.a CINCINNATI, OHIO.

DYNAMOS. SECOND-HAND STREET RAILWAY APPARATUS.

ELECTRICAL EXCHANGE!
GET OUR BARGAIN BULLETIN. 172-4 S.CLINTON ST..

MOTORS. ARC LAMPS.
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American -Ball Engine,
Combined with Our New Six Pole Generator.

Complete Generating Plants of highest efficiency built in the same shop and each adapted to the other, thus
permitting harmonious mutual adjustment and symmetrical design. We also build a lull line of Belted Motors
and Generators of the Multipolar Type.

American Engine Co.,
F. H- Ball,
Cen'l Mgr. Bound Brook, N.J

ELECTRICITY FOR ENGINEERS.
Latest Edition, Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I. CONTENTS.-CHAPTER I: Electricity; Positive and Negative; Conductors,
Non-Conduetors ;iml Insulators; Electro-Motive Force; Volts; Resistance; Ohms; Current; Am-
Seres—CHAPTER II: Dynamos; Magnets; Field Coils: Electro Magnets; Permanent Magnets.—
HAPTER III: Armatures, Construction of. Different Kinds of: Commutators, How Made andCon-

nected; Heating of Armatures; Eddy Currents.—CHAPTER IV: The Current: How Produced;
Induction; Series Wound Dynamos; Shunt Wound Dynamos; Exciting the Fields; Constant Cur-
rent and Constant Potential Dynamos; Series and Parallel; Parallel or Multiple Arc System.—
CHAPTER V: Incandescent Lamps; Filaments; Connections; Flashing: Exhausting; Testing
Candle Power; Operated in Seri
Multiple Series Cut-Out; Three w n
Causes of Unsteadiness; Remedy; D
Conditions of Burning. Are Lamp--;
Lamps; Clockwork Lamps; Double
and Brushes; The Brush Coramutati
Single Brushes; Troubles with Coini
at Brushes; Care of Brushes and Co
Hand Regulation; By Position of B
American System of Automatic Cur:
CHAPTER X: Brush

t-Out; In Multiple Areorl
!• System.- CHAPTER VI: The Arc
lect nl Shades nr < 5 lobes; Shape of C;

iegulatingand Cut-Out Mechanism; A
.amp-; Troubles in Lamps.-rHAl'T]
is; Brashes; Different styles of Bm
mtatorsaud Brushes; Correct Position
tmutators. Flashing.—CHAPTEH VII
ushes; Resistance Box; Res;

irallel; Multiple Series
".ight: I low Formed;
tons Under Different
iu of Current; Clutch
VII: Commutators

•s; Double Brushes;
f Brushes; Sparking
Current Regulation;

ills.—CHAPTER IX
of Re olator.«:nt Regulation; The Dynamo; Regulator, **

__ tomatic Current Regulation; Brush Armature . _
cuits through Dynamo, Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial:
Dial Controller; Circuits and Connections of No. S Brush Dynamo; Circuits of Compound Wound
Constant Potential Brush Dynamo.—CHAPTER XI: The Edison System; Automatic Regulator;
Circuits of Regulator: Circuits of Dvnamo; Action of Regulator: Howell Pressure Indicator; Dia-
gram of circuits; Description of Parts and Operation.- CHAPTER Mil; I xcelsior System of Auto-
matic Current Regulation; Dynamo; Armature; Diagram of Circuits; The Regulator and Motor;
Action of Regulator.—CHATTER XIII: Schuyler System of Automatic Current Regulation;
Dynamo; Armature, Commutator and Brushes; Diagram of Circuits in Armature and Field; Regu-
lator; Circuits in Regulator.—CHAPTER XIV: Thomson-Houston System of Automatic Current
Regulation; Dynamo; Armature; Commutator and Brushes. Controlling Magnet; Wall Controller;
Diagram of Circuits; Air Blast.—CHAPTER XV: "Waterhouse system of Three-Brush Automatic
Current Regulation; Dynamo; Extra Brush: Resist;
Ampere Meters; Tangential Scale: Solenoid Meters.—CHAPTER XVII: Ynltn
and Potential Indicators. CHAPTER XVIII . Testing; Galvanometers; Astatic
ential Apparatus:—CHAPTER MIX: Wheatstone Bridge or Electrical Balance;
euits and Methods of use; Bridge and Rheostat; Round Form; Square Form.—
The Magneto as a Testing Instrument; Armature; Field; Bell; Diagram of Cir

HAPTER XVI
eters; Pressure
Needle; IMffer-
tiagram of Cir-
IIAPTER XX:
-CHAPTER

XXI: Coupling Dynamos Together; In Series; In Shunt; Series, Shunt and compound Wound Ma-
chines.—CHAPTER XXII: Switches and Switchboards; Loop Switch: Plug and Socket; Change
Over Plug and Socket: Conclusion. CHAPTER XXXIII: Electric Motors: General Principles the
Same as m Dynamos; Types; Shunt and Series Motors Suitable for all General Purposes; Regula-
tion of Shunt Motors; of Series Motors; Counter E. M. P.; Direction of Rotation and Direction of
Current; Starting Motors; Diagram of Connection.

PART II. CONTENTS.—CHAPTER I: Alternate Current Dynamos; Principles of the
Field; Field Current Armature; Winding; Connections; Lamination; Different Types of Alterna-
tors; Regulation; Leading Systems; The Brush Generators; Magnets; Armature: Principles of In-
duction.—CHAPTER II: Dynamos, Continued; The Mordey Alternator; Stationary Armatures;
Field Magnets; Ferranti Armature; Field Magn
mos Concluded; Siemens Dynamo; Best Magni
The Armature; Self Induction: Regulation.—CHAI

Wind olio

formers: Economy of D
feet of Induction; Trans
verters; Transforming I

Against; Grounding the ;

formers.- CHAPTER VI
Connecting t

Light System
Of Transform
Hysteresis;
Rapidity
Art! Lan
Arc Lan
TER XI:

Circuits; Sta
TER IV: Inc

-CHAPTER III: Dyna-
Constant Current Dynamo;
m Coils; Converters; Trans-

ndai res; Tl
ided: 1

D

Me.
.Mu

l Electrical H. P.: Losses in Conductor; Induction Coils; Ef-
TIAPTER V: Transformers Continued; Induction Coils; Con-
iwn: Design of Transformers; The Static Charge; Protection

>il Protector; Different Types of Trans-
;; Regulation: Windirigof Transformers;

Regulation; Safety Fuses.- (TIAITEK VII: Parallel System; Series Arc
if Circuits: Parallel System; Primary Circuit; Secondary Circuit; Placing
Diagram of Series Arc Light Circuit.—CHAPTER V1II: Lines of Force;

'enetration; The Circuit of Lines of Force; Experiments with Magnet;
id Hysteresis.—CHAPTER IX: Arc Lamps: In Series; The Westinghouse
Circuits in Lamp; Action of the Mechanism; Flat Carbons.—CHAPTER X;
Slattery Differential Lamp: Mechanism of Lamp; Its Operation.—CHAP-
d Indicating Apparatus; Instruments for Use with Alternating Currents

Differ from those used with Continuous Currents; Ammeters; Voltmeters; Description of Several
Forms of Instruments—CHAPTER XII. Measuring Instruments, Continued; Hot Wire Instru-
ments; The Cardew Voltmeter; Details of the Instrument; Low Potential Voltmeter.—CHAPTER
XIII: Voltmeters; Double Coil Voltmeter: Two Types.—CHAPTER XIV: Spring Meters,- Curled
Spring Meter.—CHAPTER XV: Twisted Strip Instruments; Diagram of Connections and Opera-
tion of instrument.—CHAPTER XVI: Recording Meters; Stanley Meter; Construction and Prin-
ciples of Operation; Diagrams of Parts; Slatterv Induction Meter: Description of Parts and Prin-
ciples of Operation; Watt Meter; Thomson Meter.—CHAPTER XVII: Generators in Parallel;
Difficulties in Operating; Alternate Current Generators in Parallel; Arrangements of Circuits and
Machines for Operating in Parallel; Diagram of Common Arrangement of Machines and Circuits.

—

CHAPTER XVIII: Ohm's Law; Strength of Current; Formulas and Examples; Power and Heat-
ing Effects of Currents—CHAPTER XIX: Ground Alarms and Leak Detectors.

PRICE, $2.50.

Orders for above book, or any electrical work published promptly sent on receipt of price, postage prepaid.

ELECTRICIAN PUBLISHING CO., 510 Marquette Bldg., CHICAGO.
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BOOKS

BOOKS

BOOKS

SCIENTIFIC

BOOK'
* IN =•:

PRINT
P\

Mention your Occupation and this Publication,

ALL the different books on Steam Engineering in which 011

Chemical Water Purifiers are recommended, or any scien-

tific publication relative to the use of Steam, Electricity or Power;
in fact, any work, scientific or otherwise, published in this or

foreign countries, may be obtained free of cost by those interested

in the use of steam power, and who .will assist us in the introduc-

tion and use of our chemical preparations known under the head of

Lord's Boiler Compound
A new pamphlet containing information of such value that no

good engineer should be without it. We furthermore offer good
pay for leisure moments to. all good men who know the merits of

our chemical formulas, and care to take an interest in our behalf.

For particulars address,

CEO. W. LORD, Philadelphia, Pa.

Holly Gravity ReturnSystem.
The only Perfect System for returning the Condensation and En-

trapment of Steam Pipes, Jacketed Cylinders, Separators

and wherever full boiler pressure is used.

The advantages over traps and pumps are: NO WORKING PARTS and CONSTANT FLOW,
NO WASTE and NO STOPPAGES.

In use in a large number of ELECTRIC RAILWAY and LIGHTING PLANTS, WATER-
WORKS, FACTORIES, STEAMBOATS, PULP MILLS, ETC.

HOLLY STEAM ENGINEERING COMPANY,
28 HIGH ST., HARTFORD, CONN.

S. J. McLeod, 73 Fulton St., Chicago, Western Agent. Jos. McWilliams & Co., 323 W. Main St., Louisville, Ky., Southern Agents.

TWO OF OUR LATEST EVSTALiLATIOXS: Power House of Third Rail Road of IVew York. Xew Haven & Hart-

ford R. R. Co., Berlin, Conn. Steamboat Hartford, Hartford & New York Transportation Co.. Hartford. Conn.



lxxvi WESTERN ELECTRICIAN June 12, 1897

THE>

Western Telephone Construction Co.,

250 SOUTH CLINTON ST., CHICAGO, ILL.

Now that the excitement over the Berliner suit has partially subsided, and the public con-

fidence has been largely restored, this company desires to express a few words of warning:

Several manufacturing concerns have recently put upon the market various forms of

mechanically self-restoring switchboard drops. This company owns Letters Patent No.

521,461 granted June 19, 1894, broadly covering all drops of this type.

Suits have already been filed for the infringement of patent No. 581,350 granted to J. E.

Keelyn, April 27, 1897, covering the bi-polar receiver now manufactured by this company.

Patent No. 561,335 granted to K. B. Miller, June 2, 1896, and patent No. 579,299,

granted to J. E. Keelyn and K. B. Miller, March 23, 1897, completely covering the new

express exchange system manufactured by this company, are also being infringed.

Notice is hereby given that any parties manufacturing or using apparatus which infringe

these, or any other patents owned by this company, will be promptly prosecuted. In order to

maintain its rights this company has decided upon an aggressive policy which will be as vigor-

ous and well grounded as its defensive one has been in the past.

Western Telephone Construction Company.
250 S. CLINTON ST., CHICAGO, ILL.,

Largest Manufacturers of Telephone Apparatus, Exclusively, in the United States.

A VALUABLE BOOK FOR ENGINEERS AND FIREMEN NOW READY.

MODERN EXAMINATIONS OF STEAM ENGINEERS or PRACTICAL THEORY EXPLAINED and ILLUSTRATED.

BY W. H. WAKEMAN.
Cloth. 53 Chapters.272 pages.

Containing a complete list of 300 questions sttch as will be asked of any
Engineer when taking examination for U. S. Government or State License, all

of which are fully answered in the text.

PHICS, $2.00
By mail, postpaid, to any part of the world

This book while especially adapted for engineers' examinations, is also in-

tended as a practical guide to Engineers, Firemen, Boiler Makers, Machinists,
and others, in daily practice.

The author being a practical steam engineer himself, well knows the wants
of the working engineer, and has put into this work such knowledge and infor-
mation as is best adapted to theiruse, making it altogether the most complete
and comprehensive guide for the busy workers in the engine room, boiler works
and machine shops that has ever been published.

As one engineer who has read the book says: "I think there are few engi-

neers that it wouldn't do some good. It seems as if it was a review of aP I

have ever read, and a lot more besides."
The author has treated of a very great variety of subjects which are oi

vital importance to all who wish to improve and extend their knowledge of

steam engineering, and has explained the rules and formulas given, in the sim-
plest manner possible, and has worked out examples by them, so that all who
can read may understand them.

The 300 questions are an important feature of the book, they are entirely

separate from the 53 chapters of reading matter, and were written after many
years of practical experience and careful research by the author.

His connection with the Boardman Manual Training High School at New
Haven, Conn., as Instructor in Steam Engineering, his 12 years of active mem-
bership in the N. A. S. E., and his position as Instructor of No. 10 of Conn., a

sturdy branch of the National Organization, makes him especially competent
in this part of the work.

The many flattering commendations which this book has already received
from competent judges and high authorities, speak well for its value.

ELECTRICIAN PUBLISHING COMPANY, - - - Suite 510 Marquette Building, Chicago, III.
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"THE ONLY PEBBLE

ON THE BEACH."
The BEACON is positively the only

standard lamp which is not controlled

by the lamp trust.

WRITE FOR PRICES.

Beacon Lamp Co.,
NEW BRUNSWICK, N. J.

EDWARD H. ALUSS, AtlT., 1141 llonadnock Blrtg., Chicago.

MOONLIGHT SCHEDULE
FOR 1897,

IMONAA READY
Send l O cents for a copy. Liberal discount

if large quantities are ordered.

ELECTRICIAN PUBLISHING CO.
SUITE 510 MARQUETTE BUILDING CHICAGO.

J



lxxviii
WESTERN ELECTRICIAN June 12, 1897

Intercommunicating Plug Switch, Front View.
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MANSFIELD

S MANSFIELD,OHIO,

NEW DRY CELL!
Valuable fea-

tures—Excep-
tionally long life

—Stands "shelf-
wear" indefi-
nitely.

I
genorTcoIburn,

92 Washington St.,

BUFFALO, N. Y.

^ELTINGr.

.slENUIN£jp/HIDt!

-telACE. LEATHER.

s.TSHULTZ'S PATEN1

"P-UILEMDVER.
IBELT DRESSlMfs
_pt AND
^ELT CEMENT,

rculars-

"RANCHES: 164 Summer St., Boston; 113 Liberty 8t., New Tort; 129 1< orth 3d St., Philadelphia.

DH) DELAWARE HARD FIBRE CO.,^^y WILMINGTON, DEL.
SEXD FOR CATALOGl'E ASK SAJIPXES.

Sheets, Rods, Tubes and Special Shapes.

SfND
FOR
CATVUOOUf

m&>.

THUMbMUt!$IR|w
:

C.H BE5S
ftM

VULCANIZED FIBRE CO
ILISHED IE

SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRI
factory:

wilmington, del.

In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for-Catalogue and Prices.

The Standard Electrical Insulating; Material of the World. ^deystTnIwyor

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBING.

For Electrical and Mechanical Purposes, "Railway Dust Guards, "Washers
and Packings. Patent Insulating Cleats.

MANUFACTURED EY

THE KARTAVERT MANUFACTURING CO., Wilmington. Del

REPAIRS
L. W. DAVIS,

MURDOCH BUILDING,

CINCINNATI, OHIO.

Jewell Belting Co.,

TAXSEBS OF

OAK BELTING LEATHER,
Manufacturers of

.

High Grade Oak Belting

HARTFORD, CONN.

Black Diamond File Works.
Est. 1863. Inc. 1895.

Twelve

Medals

Awarded at

International

Expositions.

Special Prize

Gold Medal

at Atlanta,

1895.

Our goods are on sale in every leading Hardware Store

in the United States and Canada.

G. & H. BARNETT COMPANY,
. PHILADELPHIA. PA.

N. B. BUBB, Manager. J. Iff. CHESNUT,

WILLIAMSPORT WOODEN PIPE CO.,
MANUFACTURERS OF

WOODEN CONDUIT,
UNDER CHESSIT PATENT.

Write for Information and Save Money.

WILLIAMSPORT, PA.

AN EXTENSIVE AND IMPROVED CREOSOTING WORKS ATTACHED TO THE PLANT.

For underground electrical purposes the conduit produced under

this process is the most practical, the most durable and the most

economical of any conduit on the market.

This conduit is now being used in the leading cities, and the best

of references furnished on application.

THE
OFFICES:

Schenectady. N. Y.
Cleveland. Ohio.
Boston, Mass., 180 Summer St.

New York, N. Y., U Broad Street.
Philad elphi a. Pa., 509 Arch Street
Cincinnati. Ohio, 42" "West Kourtti Street.

Chicago, III., Monadnock Building.
St. Louis, Mo„ "Waiowright Buildiuii.

Atlanta, (Ja., Equitable Buitf ins:.

Denver, Colo., Kittredge Building.
San Francisco, Cal., 15 First Stre '

Toronto, Out., Canadian General :.:.'. Co, Ltd.
Pittsburg, Pa.. Carnegie BuildiD-.

BRUSH
ELECTRIC CO.
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The Standard for Ten Years.

P & B Electrical Compound.

Tried,

Tested,

Known,
Recommended.

This is a
Guarantee
of

Superiority.

Experiments are Expensive.

THE STANDARD PAINT GO.
Manufacturers of P & B Product,

81-83 JOHN STREET, NEW YORK.

!

In Stock by all Dealers.

P k B Insulating Tape.

P & B Armature and

Field Coil Yarnish.

P & B Preservative

Paints.

CROWN WOVEN WIRE DYNAMO BRUSHES.
CROWN "K.

Buyers and users of |

Dynamo Brushes, it

is very important

that you should have

our latest discount

upon our new bronze

and alloy brushes.

CIRO'XA'IM.

^^^^MMBiHffHW^BiB^^^^W^I

CROWN WOVEN WIRE BRUSH COMPANY,

We make everything in
the line of

WOVEN
WERE

BRUSHES.

Our Prices are Low.

Ask for circular and discounts,

it "will save you money.

We supply the largest dynamo
builders and central stations in

the United States and Canada.

SALEM, MASS.
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Worlds-1 893 Fair.

COKbiB>'lQEMlQML"THt§

Chicago.

1867.

Paris.

1876.

Philadelphia.

Received the Onl

FOR RUBBER GOVEREI

KERITE

W. R. Brixey, Sole Manufacturer

California Electrical Works,
SAN FRANCISCO.

New Orleans Electric Co.,

NEW ORLEANS, LA
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Medals of Award

WIRES AND GABLES.

TAPES.

203 Broadway, New York.

Wallace Electric Co.,

CHICAGO.

M. Duperow,
WASHINGTON, D. C,

World's-1893-Fair.

Chicago.

1867.

Paris.

1876.

Philadelphia,
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Perfection Always Commands Attention.

:Jx&£u

1897 Pattern
Tuerk Alternating Ceiling Fan -the handsomest Ian

on the market.

SPECIAL FEATURES:
High Econor-ny.
Self-Oiling Bearings.
Adjustable Blades.
Starting Switch a* Bottom.

Strong, Reliable, Noiseless, Durable, Ornamental
and Inexpensive to Operate.

MADE FOR FROM 50 TO 120 VOLTS. 60, 125 AND 140 CYCLES.

Five different styles of finish—Bronze, Bower-Barff, Ivory and Cold, Nickel, Polished Brass.

ASK YOUR NEAREST SUPPLY HOUSE FOR INFORMATION. NEW CATALOGUE JUST OUT. SEND FOR IT.

OUR PRODUCTION is THE BEST aimed GUARANTEED.

Hunter Fan & Motor Co.,
IM, IM. Y.

The Home ol the Tuerk Alternating Ceiling Fan. E. B. LATHAM & CO.. General Selling Agents. 1 36 Liberty Street, New York. U.S.A.
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•TRADE MARK*

THE ELECTRA
HIGHEST GRADE NUERNBERG CARBONS.

JJ

•TRADE MARK-

FOR DIRECT CURRENT ARC LAMPS, FOR ALTERNATING CURRENT ARC LAMPS.
SEND FOR l-ATEST PRICE LIST TO-

HUGO REISINGER, NO. 38 BEAVER STREET . NEW YORK. ™5SSf SSSS^h^^I^a.

THE

Storey
Motors.

Iron-clad. Completely Closed
In. Dust and Moisture
Proof. No External Mag-
netism,

Specially Adapted for Direct
Connection to Machinery.

ofe^f

Special Direct Current Motors for All Classes of Work.

THE STOREY MOTOR & TOOL CO.,

an
h
d
a
V
n
*c°t

f
oTy? 212-226 Carter St., Philadelphia, Pa.

CHICAGO OFFICE: metropolitan Elec. Co., 186-188 Fifth Ave.
BKAXCH FACTORY: Hamilton, Canada.

TYPE C. I?. so.

20
th

CENTURY CEILING FAN.
For High Alternation Systems.

Five

Aluminum Blades.

Thirty-Inch Sweep.

500 to 600

Revolutions

per minute.

Quiet

Running.

High Efficiency.

Powerful Breeze.

Direct

Connected.

TV
TYPE C. F. 30.

Current Consumption, 1 OO Watts.

THE EMERSON ELECTRIC MFG. CO.,

ST. LOUIS, MO., U. S. A.

CHIFKJORDAj
'HIGHEST GRADE IMPORTED^CABBOMS

FOR DIRECT CURRENT,

ALTERNATING CURRENT

LONG BURNING ARC LAMPS.

AND

Ask your Nearest Supply House for Sample Carbons or Write

Direct to us.

SCHIFF, JORDAN & CO.
)

232-234 Greenwich St., NEW YORK.

L. E. FEOEUP, RALPH STEASCHNOW,
General Sales A^ent. Telephone, 4303 Cortlandt. General Manager.

(HercOLesTjatTerPEI
|A_ Clede batteries]

I' POUCEUIN INSULATION 01 all KindsJ
«e SoM the maKlns ol

Spcctl Designs of- Porcelain.

Our Improved

AMMETERS «

VOLTMETERS

for direct and alternating cur-

rents have many superior fea-

tures. Send us your name on a

postal card, mentioning the

Western Electrician, and we will

tell you all about them.

Whitney Electrical Instrument Company,
PENACOOK, N. H., AND SHERBROOKE, QUE
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Gordon -Burnham Primary

Batteries.

Iron -Clad Rheostats and

Theatre Dimmers.

Medbery Electric Railway

Material and Switches.

GENERAI

AGI

S. F. B. MORSE,

WATCH

T

/"TRUU
VConveniion,
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WESTERN

NTS,

YEAR!

Hope Electric Appliance

Co's Specialties.

Globe High Grade Incan-

descent Lamps.

Pioneer Inclosed Arc

Lamps.

J. D. EARLE.

INSULATED
-Cables
YOURS,"
1897. )
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MOYED TO
We Have Facilities for Supplying the

CUMMINCS
Mere's the way it

Looks inside after
Bending.

Owing to the rapidly increasing popularity of

compelled to seek larger manufacturing quarters,

operating the most complete and up=to=date con-

ARMORITE INTERIOR
LONDON, ENG., BRANCH
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CONDUIT

PITTSBURG.
World with Armorite Interior Conduit
PATENT.)

\RMORITE INTERIOR CONDUIT we have been
rhese we have found in Pittsburg, where we are

iuit making plant in the United States.

Second Ave. and Brady St.,

i) PITTSBURG, PA.CONDUIT CO
4 Farringdon Square, London, E. C.
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ThelronAnnored
OF

INTERIOR CONDUIT
NEW
ly

We offer the only complete system of electric wiring.

OUR NEW STANDARD

IRON ARMORED^
INSULATING CONDUIT

is far superior to any ever placed upon the market, possessing advantage

in that it is extremely light, has a smaller outside diameter for a givei

inside diameter, and moreover has greatly increased insulating properties

Like all other standards, this material will probably be imitated. How
ever, the broad, fundamental patents covering the process ofmanufactur
prevents even a near approach to the features wherein lie the strength am
integrity of insulation possessed by our

NEW STANDARD IRON ARMORED INSULATING CONDUIT.

INTERIOR CONDUIT
GENERAL OFFICE AND WORKS:
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Conduit System

AND INSULATION CO.

fc INSULATION CO.
527 W. 34th Street, NEW YORK.
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A REVOLUTION IN ARC LAMP CONSTRUCTION

For Direct and Alternating Currents.

ARTISTIC STREET, OFFICE AND HOUSE INSTALLATION.

Enclosed Long Life Arc Lamp, Scalloped Edge Reflector, 10-in. Shade.

Drop from ceiling, 17 to 22 inches.

Prismatic Enclosed Long Life Arc Lamp.

NEW IDEAS REGARDING ARTISTIC ARC LIGHT-
ING ARE BROUGHT OCT UNDER OCR MACINTIRE
SYSTEM, WHICH PRESENTS AN OLD SUBJECT IN
NEW DRESS. THEREEORE IN JUSTICE WE LEAD
ALE OPPOSITION BY PERFECTION OF LAMP AND
REALTY OF DESIGN.

150 Hour Arc Lamp. Hooded Pendant Arc Lamp and
Reflector. Dimensions 20x20 inches.

THE INTERNATIONAL ARC LAMP CO.,
MERGER AND HOUSTON STS., NEW YORK.

New Illustrated Catalogue just out. Ask for it.

Special designs furnished on application to meet any office or house decoration.
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Illustrated

Catalogue
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APPLICATION.

Interior Conduit & Insulation Go.,
CENERAL OFFICES AND WORKS:

527 W. 34th St., NEW YORK, N. Y.

^mm^<w^^^,mw^^^^w^mm^^m^^,wu



WESTERN ELECTRICIAN June 12, 1897

Porcelain
Headquarters

We are carrying in Chicago stock the largest and most

complete line of Porcelain Tubes, Insulators and Cleats

in Chicago, and are selling them at manufacturers' prices.

If you have had any difficulty in getting your orders

for Porcelain Goods filled promptly, send them to us for

IVIF»T ATTENTION
AND THEY WILL GET IT.

ELECTRIC APPLIANCE COMPANY,
Electrical Supplies. 242 Madison Street, Chicago.

SUPERIOR AMBER

KNIFE TRIMMED OR

CUT TO SIZE.

We pay duty and de-
liver free.

Ask for prices and
samples.

DIRECT FROM MINER TO CONSUMER.

McLaurin & MacLaren,
Head Office,

Brockville, Canada.

Send for Samples and Prices of

SAMSON SPOT CORD
For Arc Light and Trolley Cord. ^^ WATERPROOFED.

SAMSON CORDAGE \VORKS, BOSTON,MASS

HIGH INSULATION
And Steel Pins. Money Savers. Write for Information.

Insulators for High Voltage, Power Transmission, Electric .Railway, Elec-
tric Light, Telegraph and Telephone Lines.

Fred IN/1. Locke, Victor, IM. Vr

.

i . !
$ i

<8>

«•

<S>

«>

CONVENTION NOTICE.
N. E. L. A.

HOTEL INTERNATIONAL,

Niagara Falls, N. Y.

Members, Delegates and their friends are requested
to call at the suite of rooms of K, McLennan & Co., Mfrs.

Gale's Commutator Compound (the clerk will direct

you) and the call will ascertain the rest.

k. Mclennan & co.,
11-28 Marquette Building, Chicago.

4

<S>e^<Sx^<8x5><^<S><^;^3^<^<S>e^«^<^<8>'^'S^>8^'S^

PEERLESS SPIRAL
Piston and Valve Rod

Expressly for High Speed Engines. Will Hold 400 lbs. Steam.

20 YEARS OLD AND NO EQUAL.
t to 2 inch diameter. In boxes 3 to 8 lbs.

Manufactured Exclusively by

Peerless Rubber Mfg. Go.,
Spiral, piston 16-24 Woodward Ave.. I C U/armn ty Now York 202-210 So. Water St.

Detroit. Mich. I U JldllBII 01., new Illln. Chicago. 111.

iRLESS'

&VALVE ROD PACKING

Underground Conduit.

If your wires are going
underground, write

THE H.B, CAMP CO.,
AULTMAN, OHIO,

Manufacturers of the conduit used
by the largest telephone and tele-
graph companies. Will furnish any
information desired.

^ntc

?rer>DARTRICKs/^RTER CO. ftg™gi
'Dealers II25So.2ndSt.l)PHILADA.VPA. goods.

99
=: IME\A/ "I

Reynolds' "SelHnsulating" CutOut. Small, Simple, Safe.

ACTUAL SIZE.

No cover required. Insulation effected with the connection. It cannot "ground" the fixture.

Quickly adjusted. Tape useless. Cheaper and smaller than any covered "Bus" o° tlie market,
and wholly' different. Complies with Underwriters' requirements. For sale by all Supply Houses.

5. K. REYNOLDS, Agent, 136 Liberty St.. New York.

"Mica" Segments. ^_
Drop Forge Copper Segments.

"Mica" any size, sbape or pattern.

( Write for prices.

EUGENEMUNSELL&CO 5

MINERS AND IMPORTERS
NEW YORK CHICAGO
ZI8 Water ST. ii7-ii9lake st ^r_*

^LVIotoir^ For all Purposes.
Battery, Alternating and Direct Cur.
rent. Prices from $1.00 up.

Our Battery Motors, Nos. 4, 5 and 6, have a regular drum armature,
not a three-pole.

Outfits, *SS.OO Complete.
Boolzs, S<3o. SOo and TSo.X-RAY

BOSTON MOTOR CO., Boston, Mass.

Enclosed
Arc Lamps.
Alternating, any frequency 100 to 120 volts.

Series 6.8 amperes. 68 volts at arc, with no resistance.

The Pnritan Alternating Enclosed Arc Lamp will bring
new business to central stations that otherwise could do no
arc lighting.

ThePnritail Series Enclose! Arc Lamp will prove a boon
to managers who can use them on the same circuits with
their open arcs and compete for store lighting with estab-
lished direct current enclosed arcs.

Write tor particulars.

PURITAN ELECTRIC CO.,
150 Nassau Street, New York. 178 Devonshire Street, Boston, Mass.
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Eugene F. Phtlijps, Prest. F. N. Phillips, Treas. W. H. Sawyer, Secy.

AMERICAN ELECTRICAL WORKS,
PROVIDENCE, K. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Store. P. C. Ackerman. 10 Cortluudt St.

Chicago Store, F. E. Donohoe. 241 Madison St.

Montreal Branch, Eugene F. Phillips' Electrical Works.
Patented.

MD0UBLE GROOVE PONY INSULATOR
HIGH INSULATION.

The most perfect Glass Insulator made is tha

Teat Insulator.

"The Teats on the lower rim of the petticoat

attract the water on the outer and inner surfaces
of the Insulator into drops. The water drops
from these points onto the cross arm, thereby
preventing the moisture from creeping to

the pin."

HEMINGRAY GLASS CO.,
Covi^on '

FACTORIES, MUNCIE, IND.

DIRECT
RIVEN

UFf Zl L/IIKectril
1 V£> H/ QL
M^N5FIELD,DHm!U.5./].

ELECTROTYPES.
CHICAGO ELECTRO. & STEREO. CO.,

149-155 Plymouth Place, Chicago

THE ONLY

WATER WHEEL GOVERNOR
GOVERNS.

Waterville & Fairfield Railway & Light Co., )

Waterville, Me., Jan. 18, 1896. f

Lombard Water-Wheel Governor Co., Boston, Mass.
Gentlemen:—In regard to your Type C governor, which is regulating for us

our two Hercules Wheels, which give power to operate our Light Plant, Street
R. R. and Power Generator, we are frank to admit that the machine does its work
admirably. We have no hesitancy in recommending it to those in want of a
governor. (Signed)

I. C. Libbt, President Waterville & Fairfield R. R. & L. Co.

LOMBARD WATER-WHEEL GOVERNOR CO,
61 Hampshire St., ItONTO*, MASS.

No Sparking Under Varying Load,

No Wear on the Commutator.

9<K PURE GRAPHITE.

Holmes Fibre=Graphite Mfg. Co.,

Station Z, Philadelphia.
WHITE FOR PRICE LIST.

flBREmPHITEl

[COMMUTATOR j|

I BRUM
I

It frives a light that's white and bright,
And two cents is the cost per night.

tMb. WE UNDERSELL ALL!
Bicvcle Electric LiKhtsM.OO
Necktie Electric Lights 1-50

Edison Electric Motors l .00

£8Medical Batteries 3.05
ElectricBells, finest... .25

Di y Batteries, best 25
?IO0Birvcles,hest made3a.t)0
81.25 Bicycle Belis 50

Agents Wanted.
Our Bicycie Electric Light

Af\ is the best thing that ever\ happened. Catalogue free.

Ohio Electric Works,
13 S. Water St.,

Cleveland, Ohio.

H BELL
EAST RIXGER.

PIVOTED ARMATURE,

DOUBLE ADJUSTMENT.
SEND FOR CATALOGUE.

HUEBEL & MANGER,
MANUFACTURERS,

290 Graham St.. Brooklyn. N. Y.

ROSE POLYTECHNIC INSTITUTE
A College of Engineering. Mechanical. Electriral.Civil

Engineering, Chemical courses. Well endowed. Exten-
sive Shops. Modemly equipped Laboratories in all
Depts. Expenses low. loth vear Fnr catalogue ad-
die^C. L. MEES, President, Ten-2 Haute, lnd.

"

PARAGON

FAN MOTORS.
CHICAGO EDISON COMPANY,

139 ADAMS STREET, CHICAGO.

Brady Mast Arms.

T. H. Brady, New Britaln„Conn., U. S. A.,

Manufacturer of Mast Arms.Pole and
Swinging Hoods, House Brackets and
other Specialties for Construction
Work.— Catalogues and Prices fur-
nished on application.

Newton Appliance Co.,

Beard Bldg., 120 Liberty St., N. Y.

FLUSH SWITCHES,
FIXTURE ARM SWITCHES,

FUSE CARRIERS,
BUC CUT-OUTS, Etc.

EVERYTHING IN WIRE.
BARE AND INSULATED.

lso manufacturers of THE "CHICAGO" RAIL BOND.

WASHBURN * MOEN MFC. CO.,
WORCI Vli

RANCH OFFICES AND WAREHOUSES: New York, Chicago. San Francisco, Houston, Philadelphia,

Pittsburg. Scranton.

WEATHERPROOF WIRE.
ACENCIES:

Western Electric Co., New York,

Electric Appliance Co., Chicago.

Pettingell Andrews Co., Boston.

Electrical Engineering Co., Minneapolis.

St. Louis Electrical Supply Co., St. Louis,

The Bradford Belting Co., Cincinnati,

Phillips Insulated Wire Co.,

Office and Factory: PAWTUCKET, R. I.



xlii WESTERN ELECTRICIAN June 12, 1897

WANTED.
Position as superintendent of electric lighting

or power plant by man with twelve years' expe-

rience in builuinE and operating plants. I can

give the best of references as to ability and
character. Would be pleased to hear from par-

ties wanting a No. 1 hustler. Address "Hustler."

care Western Electrician, 510 Marquette
Building, Chicago.

WANTED.
To sell an electric light plant located in a crow-

ing and prosperous town in Northwest Missouri.

It is paving a good profit. For particulars address
"Dividend, care western Electrician, 5io

Marquette Eldg., Chicago.

WANTED.
Position as superintendent or manager ol elec-

tric light or railway plant, or would accept posi-

tion as traveling salesman. "Would not object to

invest 10 or 15 thousand dollars. Well acquainted
as salesman. "Well posted in light and railway
work. Address KL.ECTRICIAN, care
Western Electrician, 510 Marquette Bldg.,

Chicago.

NASA. NT ED.
ARMATURES TO REWIND.
Winders direct from T.-H. and Westinghouso
shops. Work guaranteed. Ten years' experience
Light plants installed complete. Send'forp-ices.

HODCE, WALSH & LORINC,
531 Delaware. Kansas City, mo,

NOTICE OF SALE.
Notice is hereby given that the undersigned as

a-ssignees of Walter B. Sanford. insolvent, will

sell at public auction on the 25th day of June,
1S07, at 2:00 o'clock p. m., at the front door of

the postofflce in Pipestone, Pipestone county.
Minnesota, property assigned to them by said
insolvent. This property consists of an electric

light plant, being the one now operated in said
Pipestone, also a tow mill situated in said Pipe-
stone. Both of these properties are fully equipped
with machinery for conducting the same.
The foregoing sales are made under order of

court, and subject to its confirmation.
For further particulars, address said as-

signees.
W. C. BRIGGS, l A ,,i£mees
J. R. HUBBARD, *

-ASS1Snees '

Pipestone. Minn.
Dated May 29, is07.

FOR SALE.
Second-hand 150 to 200 H. P. Bartlett-Corliss

engine, cylinder 18x42- Total weight with fly-

wheel 20 tons. Engine is four years old and in

good condition. Built for lighting or railway
work. For price and further particulars apply

GENERAL ELECTRIC COMPANY.
Monadnock Block, Chicago.

FOR SALE.
Second hand Arc Lamps of different manu-

facture: good as new and thoroughly tested:

also, Arc and Incandescent Dynamos and other
electrical apparatus.
Always in the market for scrap Dynamos,

Motors, Wire, Copper, burned out Incandes-
cent Lamps and Lamp hases. etc. Address TJHCK
CORAMAS CO.UI*A-\ Y.1134 HamiltonSt,
Cleveland, Ohio.

Arnold Electric PowerStation Co.,

Suite 1540 Marquette Bldg., Chicago.

Engineers and Contractors for

Electric Power Stations.

Sole owners of patents controlling the "ARNOLD
SYSTEM" of power station construction.

Reduction in first cost, economy and greater
reliability in operation. Write for information.

ELECTRICAL

EXCHANGE,
966-174 S. CLINTON ST.,

CHICAGO.

long-Distance Tel. 744 Express.

WRITE FOR PRICES.

FOR SALE.

One 30 h. p., 220 volt iron clad motor, new, self

oiling.

One 25 h. p., 500 volt iron clad motor, new, self

oiling.

One 50 ampere, 500 volt. C. P. W. Manchester
type, new, self oiling.

One 150 ampere, 220 volt, C. P. W. Manchester
type, new, self oiling,

One 7% h. p., 220 volt iron clad motor, new, self

oiling.

One 5 h. p., 500 volt. Manchester type, new, self

oiling.

One 3 h. p., 220 volt, Jennoy type, new, self oiling.

One2h. p-. 220 volt, iron clad type, new, self

oiling.

One W« h. p., 110 volt, Beldiug type, new, self

oiling.

One ?4 h. p., 110 volt, iron clad type, new, self

oiling.
One 30 light, 10 ampere, new type Excelsior arc

dynamo, second hand.
One 15 light, 10 ampere, new type Excelsior arc

dynamo, second hand.
One 7* light, 10 ampere, old type Excelsior arc

dvnamo, second hand.
One 10 light, 4 l/2 ampere. Bain type arc dynamo,

second hand.
One 1,300 light. 1.000 volt, 12 pole, Slattery alter-

nator, second hand.
One l.ooo light, l.OuO volt, National alternator,

second hand.
One 1,000 light, 2,000 volt. Brush alternator, sec-

ond hand.
One 1,200 light, 1,000 volt, Standard alternator,

second hand.
One 1,200 light, 1,000 volt, General Electric Co.

alternator, second hand.
One 1,500 light, 1,000 volt. General Electric Co.

alternator, second hand.
One 1,500 light, 1.000 volt, Westiughouse alter-

nator, second hand.
One 2.000 light, 1,000 volt. National alternator,

new.
One M 2. T.-H. arc armature, rewound new.
15 light, old type Excelsior arc armature, rewound

new.
120 light, 10 ampere. Excelsior arc lamps.
20 light. 4' 5 ampere. Bain arc lamps.
30 linht. 110 volt. Rushmore arc lamps.

CHICAGO
ARMATURE
COMPANY,
(Incorporated),

14 and 16 North Canal Street. Chicago.

(•indorsed by Board of Fire Underwrite

SUPERIOR TO
COTTON WASTE.

Safe, Durabli
Cheap eimwsp %\^

AriERlCAN
SILK nFQ. CO..

311 Walnut St., PH1LA., PA.
Endorsed at the leeeut meeting of >'. E. Cotton Mfiv

INTERNATIONAL ELECTRIC CO,
76 Beekman Street

New York.
Kunmkorfl

induction Coils,

Telephone Colls, Experi-

mental Work, Small Ma-
chinery, Binding Posts.

The Worcester Polytechnic Institute,
WORCESTER. MASS.

T. C. IIEXDEVHALL, President.
bourse* of stu<lv in Mechanical, Civil and Elec-

trical Engineering, Chemistry and General
Scicn°e. New arid extensive laboratories In
Engineerintr. Electricity, Thvsies and Chemistry.
Special facilities in Steam and Hydraulics. 1 7G-
paffe Cataloeue. showing positions tilled by
Liraduates mailed free. Address J. K. MAR-
SHALL, Registrar.

TfAt?£RfP ,
COPPEBf

coim-pA
,

MlTCHELLTEM~P. COffEKG

Scrap Copper Wire Wanted.
If you have any Old Copper Wire of any description to

dispose of, it will pay you to communicate with us, as we are
p-l all times in the market for any quantity of Scrap Copper
Wire, at the highest market values. We pay cash and send
prompt returns. We are also supplying the electrical trade with
our high grade Babbitt, Cotton Waste, Solder, Etc. Please com-
municate with us.

SWARTS METAL REFINING CO.,
20 N. Desplaines Street, CHICACO, ILL.

Stilwell's Patents™. Water Purifier.
Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

The Stiltell-Bierce & SmitMaile Co.,

DAYTON, OHIO.
flisdon Iron & Ijooomotive Works. San Francisco, Cal., Pacific Coast Agent,

THE WIL.Ii.4RD

STORAGE
BATTERY,

NON-INFRINGING.
PROTECTION GUARANTEED.

The Willard Electric & Battery Co..

CLETB1.AXB. OHIO.

Anchor or Toggle Bolt.

AMERICAN''^*
ARE THE BEST. Sena" for Descriptive Circular.

Absolutely Non-Infringing.
Protection Guaranteed.

AMERICAN BATTERY CO.,
d isas. 38 W. Quincy St., Chicago, 111.

IWENLO PARK MFC. CO.,

Medical Batteries, Bells, Push Buttons, Etc,

EXCLUSIVE FINISHES.
SEND FOR CATALOGUE.

Factory, Menlo Park, N. J.

New York Office,
6l Fifth Avenue.

Newark Office,

749 Broad Street. Electrical and Small Woodwork a Specialty.
Send for catalogue.

FRED'K RECKENZAUN c.H. lever mfg. co„ Chicago

Specialty:

STORAGE BATTERY WORK.
CONSULTING and CONTRACTING

ELECTRICAL ENGINEER.
Storage Battery Plants for Lighting, Power

ami Sifrnalin::. Equipments for Launches, Yachts,
etc. Storage Battery Accessories, and Control-
ling Devices.
Designing. Examinations, Tests, Keports.

44 PINE STREET, NEW YORK.

Book Orders
GIVEN PROMPT ATTENTION.

Electrician Publishing Co.,

Suite 610 Manuette Bldg.. CHICAGO.

MFAIBS!
J HE W, (|,'fi-lL/f)7T 5 L ECTR ICL C O,,

VV-/6-/8 -14 IEtui 3T

CLEVfLMD-Q
Map of the United States.
A large handsome Map of the United

States, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S. Eustis, Gen'l Pass. Agent, C„ B.

&Q. R. R., Chicago, 111.

AUTOMATIC BICYCLE BEJL1
Attached to front fork of machine by a clam

brocket and connected bv a small lever on t"
left handle bar. Operated by tDe fin-
ger without moving nanci ont of po- -
sition. Made of best bell metal, has .'

a fine silver ring, easily adjusted,
gives short or continuous ring, nick-
el plated. Price for 2% inch, $1.50;
3 inch, $1.75. Sent bv mail on receipt

j

of price and 10c. for "postage.
SW Send for Circular "S. A."

PACIFIC ELECTRIC CO., 1 20 Main St., La Crosse, Wii

TRIMMER'S
TOWER WAGON

NOVEL FEATURES.
With it a Trimmer can trim about 250 lamps as coi

red with 60 lamps trimmed by "trudging with ladd
d kit." Write for detailed description.

STUDEBAKER BROS. MFG. CO.,

SOUTH BEND, IND.
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Victor Turbine Water Wheel
Cylinder or Register Gate -Close Regulation and High Efficiency

at Full and Partial Gate.

w «!i.^
a
-
tentioa oE ELECTRIC COMPANIES is called to this CELEBRATER WATER

sH: as Partlcularly adapted to their use, on account of its remarkably steady motion,
nigta speed and great efficiency and large capacity for its diameter, being double
the power of most wheels of the same diameter. It is used by a number of the leading electric com-
panies with great satisfaction. In the economical use ol water it is without an equal, prodrnnff the
highest per cent of useful effect guaranteed.

SEND FOR CATALOGUE AND PARTICULARS.
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under"3S feet head. Arranged with 12-inch Worrell Friction Coupling at one end t9
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts,
and where the situation admits of their use we recommend them.

THE SmWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdon Iron & Locomotive Works, San Francisco, CaL, Pacific Coast Agents.

Cedar Railway, Telephone,
Telegraph and Electric Light

POLES.
Pine painted cross arms and Oak pins. Get

our prices for delivery at any destination. Six
sorting yards, our Monroe yard being most
Southern and Eastern in Michigan. Our card:
Ai poles and good despatch.

W. G. Sterling & Son,
MONROE, MICH.

Playing Cards.

You can obtain a pack of best quality

playing cards by sending fifteen cents in

postage to P. S. Eustis, Gen'l Pass. Agent,

C, B. & Q. R. R., Chicago, 111.

WHITE CEDAR POLES
And STREET CAR TIES.

Wholesale Producers.

PERRIZO & SONS, DAGGETT, MICH

CEDAR
Lindsley Bros.,

MENOMINEE, MICH.,

WHOLESALE PRODUCERS. POLES

Ira Carley
Can ship you anywhere anything in cedar from
a 3 in. 7 ft. to 7 in. 70 ft. Electrical con-
tracts my specialty.

INCALLS, MICH.

Cedar Poles at First Hands.
We can supply you with anything in the cedar line. "Write for delivered prices.

Pittsburgh & Lake Superior Iron Co., Whitney, Menominee Co., Mich.

Our new catalogue of Elec-

trical Books. Contains 100
pages, listing all electrical

books to date of publication.

Send for a copy, mailed free

to any address. Electrician

Publishing Co., Suite 510
Marquette Bldg., Chicago.

Given
Away

The Standard Open Circuit Batteries
of the World.

SEND FOE CIRCULAR AND PRI0E3.

THE LECLANCHE BATTERY CO.,
Ill to 117 East 131st St., N. Y.

The Bullock Electric Mfg. Co.,
I032 BROADWAY, CINCINNATI, OHIO. \J *

ELECTRIC LIGHT
AND

POWER PLANTS
AND

SLOW SPEED
MOTORS.

NEW YORK:

BOSTON:

St. Paul Building.

No. 8 Oliver Street.

PHILADELPHIA:
No. 662 Bourse Building.

CHICAGO:
No. 623 Western Union Bldg.

IT'S ALL RIGHT.

Webb's Telephone Hand-Book. A book for the
expert as well as the novice- Price $1.00.

ELECTRICIAN PUBLISHING CO.,
5IO Marquette BuEldlne. Chicago.

Tire Best of Incandescent Lamps for 12 cents each,
Send us your burned-out lamps and we will return them at the above price and GUARANTEE them to be equal

to the best.
We have a good filament. "We procure a vacuum superior to the mercury process.
We renew only those bulbs which have not lost their vacuum, and thus proven that they are without flaw.
We thoroughly clean the bulbs and tighten the loose collars.
Lamps to be renewed should be sent by FREIGHT, as we pay charges to our factory. Be sure your name accom-

panies shipments and advise us by letter of voltage, base, efficiency and candle power desired.

Lynn Incandescent Lamp Co., Lynn, Mass.
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THE STROMBERB-GARLSON

TELEPHONE MANUFACTURING CO.
72 JACKSON BOULEVARD,

CHICAGO, ILL., U. S. A.

This Company owns letters patent granted to Alfred Stromberg

and Androv Carlson, under sundry dates, covering Telephone Ap-

paratus that infringes none and is second to none.

Full Equipment for Central Stations, also for House, Office, Factory, Police and Fire Alarm
Systems, manufactured in our own shops from crude material. The very Simplest and tnost
Efficient Street Railway System on the market.

American Electric

Telephone Go.,

The Largest Manufacturers

wV

OF

Telephones #Switchboards
IX THE UNITED STATES.

All Goods Strictly High Grade.
325 exchanges, aggregating 60,000 telephones, in

use. Three years service. Write for our 1897

catalogue showing new types and prices.

American Elec. Telephone Co.,

171 and I 73 S. Canal Street, CHICACO.

Swedish
Telephones.

<Q\ Adjustable Arm 'Phone for Ex-
St change and Toll Line Work.

"Write for prices.

WHITMAN & COUCH,
196 Summer St., Boston.

McFell Electric Co., 1549-50 Marquette Bldg., Chicago Agents.

Making Sockets Our Specialty

Write for fullparticulars, free Samples,
etc. We make many brands of

OCKETS
Have saved others money. Can save you.

H. T. PAISTE CO.
PHILADELPHIA

WESTERN TELEPHONE

-^CONSTRUCTION CO.
250 S. Clinton Street, CHICAGO,

. . LARGEST MANUFACTURERS OF . .

Telephones and Appliances,
EXCLUSIVELY, IN THE UNITED STATES.

MPPEiAIKj*FUFAGTOKTT.

VEgSgjSrr**
A

THOROUGH

EDUCATION

In the theory of the Operation and Installation of Electric Light,
Power and Railway Plants, including riathematics, Mechanics and
Mechanical Drawing for $25.

The Electrical Power and Lighting Scholarship is intended for In-
stallation Engineers, Managers of Electric Plants, Dynamo Tenders,
Linemen, Wiremen, Motorinen. Steam Engineers and workers in elec-
trical industries who desire to qualify themselves to install and operate
electrical machinery.

Studies are carried on at home. No time lost from work. Specially
prepared Instruction and Question Papers, superior to text books, fur-
nished free to students. Mechanical Drawing is taught by a new and
successful method.

We also (each. Steam Engineering, Stationary, Locomotive or Marine:
Mechanics; Civil Engineering in all its branches; English Branches;
Book Keeping and Business Forms.

Mention the subject in which you are interested and send for our
free circular. Address

THE INTERNATIONAL CORRESPONDENCE SCHOOLS,

Box 1002, Scranton, Pa.

THE TELEPHONE HAND-BOOK
BT HERBERT LAWS WEBB.

Member of the American Institute of Electrical Engineers, and of the Institution of Electrical Engineers, London. Author of "A Practical Guide to the Testing of
Insulated Wires and Cables." Joint Author of -Electricity in Daily Life."

tool* Size. 'rice $I.OO.146 Pages, 136 Illustrations, Cloth, Hand-
EXTRACT FPtOM PREFACE.

"This little book has no pretension to be considered a complete treatise 011 telephony as it exists in America. The time for such a work is not yet come. But it is felt that there is a demand
for a practical book on telephone working and management, and the TELEPHONE HAND BOOK Is an attempt at meeting that demand. With the exception of a few chanters dealing with
certain forms of transmitters and receiver used in Europe, which are given for the info-mation of those who may wish to engage in the manufacture of telephones, the book is based entirely on
standard American practice; and most of the material, apparatus and methods described are peculiar to or have originated in this country."

"fp pains have been spared to make it the test book of its kind. It is right up to date, intensely practical, and so plain and clear in its language that anyone can understand aud learn from it

everything regarding telephone work and management. It conforms in size and style to our other Kind-Books whicn have been so favorably received by the entire electrical fraternity.

CHAPTER 1. The Invention of the Telephone.
2. Sound "Waves. Articulate Speed).
3. Electric Telephony. The Bell Telephone.
4. The Microphone.
5. Current Induction. Electromagnetic In-

duction.
6. The Induction Coil: Its Use in the Tele-

phone Transmitter.
7. The Complete Telephone Circuit.
8. Magnet Telephones.
9. The Bell Telephone Receiver.
10. Other forms of Magnet Telephones.
11. The Gower, Ader and D'Arsonval Receiv-

ers. Mercadier's Bl-Telephone.
i2. The Siemens, Kotyra, Neumayer and

Bottcher Receivers.

-CONTENTS.-
CHAPTER 13. Carbon Transmitters.

14. The Blake Transmitter.
15. The Long Distance Transmitter.
16. The Solid-back Transmitter.
17. The Berliner Transmitter.
18. The Cuttriss Transmitter.

Various European Transmitters.
The Efficiency of Carbon Transmitters.
Batteries fur Telephone Work.
Open Circuit Batteries.
Closed Circuit Batteries.
The Practical Management of Batteries,
Magneto Bell.

Automatic Switches.
Telephone Line Construction,

19.

20.

24.

25.

CHAPTER 28. Metallic Circuit.
29. Underground Wires.
30. Lightning Arresters.
31. Inside Wiring.
32. Installation of Telephone Instruments.
33. Inspection and Maintenance.
34. The Condenser; Its Use in Telephony.
35. Electromagnetic Retardation.
36. Exchange Working.
37. Small Exchanges.
38. Party Lines: The Bridging Bell.

39. Long Distance Telephony.
40. Duplex Telephony.
41. Simultaneous Telegraphy and Telephony

Appendix.

ffawirtedandroroaieby ELECTRICIAN PUBLISHING CO., Suite 5IO Marquette Building, CHICAGO.
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BUT MERIT WINS THE SOUL."

Accounts for thi
great succ€ »fth(

SUTTON

Microphone.
Patented June 2, 1896.

Thousands in use all

over the country and each
one its own advertise-

ment. The wise man prof

its by the experience of

others.

Be wise and start right

by using the Sutton Micro-
phone. It insures a per-

fect and dividend paying
exchange.

The Berliner patent died a nat-

ural death on Jan. 8, 1S!M, by the ex-

piration of the English patent cover-

ing the same invention. However,

should 9uit be brought, alleging in-

fringement of this patent, we will

defend same at our own expense.

Our Sutton Microphone does not

infringe and we so guaran-
tee it.

Newest and latest ideas in

SWITCHBOARDS
PATBKT AJUl^OWED.

Mechanically and electrically perfect. Made to meet the most exacting requirements of exchange service.

We donot merely assemble parts,- but manufacture everything from the raw material in our five-story factory, under our own patents.

We guarantee all our apparatus to give satisfaction and to be mechanically and electrically of the best possible construction.

PHCNIX INTERIOR TELEPHONE COMPANY,
93 Washington Street, New York.

WRITE FOR CATALOGUE AK1I MENTION WESTERN ELECTRICIAN.
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TPTT T70UAMU!andElectric
1 XJlJllir IlUilll* Woodwork.

HIGH
H. C. Underwood Mfg. Co.,

New York Office: 320 Broadway. WABASH, IND.

BOXES! BOXES!! BOXES!!!
BOXES OF ALL KENOS FOR ELECTRICAL PUR-
POSES, AXD REMEMBER THEY ARK STEEL—
NOT CAST IRON

Safe, economical, high grade, convenient. Standard steel armored slate lined junction boxes for any number of circuits with or without
main or branch switches for concealed work or conduit.

Steel drawn branch and outlet boxes threaded forany size conduit. Steel drawn switch boxes for all the standard switches.
Square and round branch boxes with complete porcelain cut-outs.

We are most thoroughly equipped for switchboard work.
Be sure to examine our new Circuit Breaker and investigate the Automatic Locking Device which .prevents the breaker being closed with-

out first opening circuit at some other point, thereby guarding against excessive current and consequent injury to apparatus due to the non-
action of breaker while being closed.

A Word More about Station Switches: We have not spent years of experiment to produce an instantaneous break switch. What we are
producing is a switch with all copper contacts of liberal area and very accurately fitted, which can't help breaking the circuit simultaneously at all

points. We have not followed the old rut in design of station switches, because our aim has been to produce something better and something new

THE BOSSERT ELECTRIC CONSTRUCTION COMPANY,
UTICA, IM. Y.

E. S. TABER. V. A. MAYER.

TABER & MAYER,
Manufacturers and Dealers in

Electrical Goods
>

TELEPHONE APPARATUS.
Telephone Instruments, Switchboards, Transmitters, Receivers, Cords,

Jacks, Plugs, Drops, Switches, Experimental Work.

l8t= Franklin <,t Rnctrm A/I»cc
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A Statement Relative

T0T„ 6Telephone Situation.
Even though the issuance of the Berliner patent is proper, the fact

that the patent is invalid is so conclusive and definite as based on
existing evidence, that we regret the general misapprehension of the
subject and take advantage of the opportunity to offer protection to the
users of the Connecticut Telephone & Electric Company's apparatus,
and we STAND READY AND WILL DEFEND AT OUR OWN EX-
PENSE ANY SUITS BROUGHT AGAINST USERS OF OUR APPA-
RATUS FOR ALLEGED INFRINGEMENT.

The Bell Company have only a most empty victory in the recent
Supreme Court decision, which has tended to bring to the surface more
than sufficient facts to give the independent telephone manufacturer
new confidence as to the use of the microphone.

While we have no fear that the Bell Company will bring suits for

infringement, we believe that they will attempt to intimidate prospect-
ive purchasers of other than Bell apparatus, and we wish to warn our
customers to pay no attention to their empty threats.

We are manufacturing twenty types of telephone instruments cover-
ing all its applications.

In the construction of these instruments we have aimed to make
only the highest grade of talking telephones, not competing in any way
with cheap apparatus.

We are established not for to-day and to-morrow, but for a long
time to come.

At the present time we have thousands of our instruments in use,

giving perfect satisfaction, and the endorsements of our apparatus are
worthy of consideration.

This Company has recently perfected a switchboard—the simplest
in construction, quickest in operation, most efficient and radically new
in principle.

One hundred drops will be placed in a space of fifteen inches, using
NO CALLING KEYS, SWITCH LEVERS or CLEARING-OUT DROPS,
neither does it cut into the cord circuits, parties clearing out through
their own drops. The shutters are practically self-setting, being re-

stored at the same time that the plug is thrust into the spring-jack.

Descriptive matter pertaining to this switchboard will be ready
shortly.

195 La Salle Street, CHICAGO. JUCriuCfl, LOflOCCUCllU
F. F. SAPP, Manager,
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THIS COMPANY MAKES NO INSTRUMENTS OF ANY KIND

THAT INFRINGE PATENTS NOT OWNED BY IT.

It guarantees its

output, which is supe-

rior to all others in fin-

ish, and in volume of

sound, and In long

distance work.

It is the largest
manufacturer of tele-

phones in this coun-

try, with one excep-

tion the Bell Tele-

phone Company.

OCCl'PYIXe 25 ACRES AXD THIRTEEN Itl 1 1, II I \<.*. RE1AT STATIOX. JID.

Send for our Latest Illustrated Catalogue of Telephones, Magneto Bells.

VIADUCT MANUFACTURING COMPANY
BALTIMORE, IVID.

P

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY VOLTAGE. CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICHIGAN. U, S, A,

REWIRED WfTH RAVEN WHITE CORE WIRE

OFFICE
The Ferris Wheel Co.

1 131 The rookery.

Chicago, April 30, 1896.

NEW YORK INSULATED WIRE CO.,

320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to

use your "Raven White Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test
will no doubt be a most severe one.

Yours very truly
THE FERRIS WHEEL CO.

By L. V. Rice. Mgr.

Used exclusively for ail Incandescent Li|

ing at World's Columbian Exposition."GRIMSHAW WHITE CORE

RAVEN WHITE CORE

COMPETITION LINE WIRE

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS

Used in some of the largest buildings in the United
States,

Used by some of the largest Central Stations

and Fire and Police Departments in the U,8

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortlandt St., New York. BR*NCMS:|
320
<^GO:

st
BOSTON:

134 Congress St.

SAN FRANCISCO.
115 New Montgomery S

\

::

--..
:

1
1 L - <bg j

! Mrr-fl"

)W
&—

IN A PORCELAIN CUP.
This is One Way of Putting Up

PERKINS FLUSH SWITCHES/
AXD NO EXTRA COST.

[

All Parts of Switch Insulated. Solid Adjustable Plates Any
Size You Want. \

PERKINS ELECTRIC %
SWITCH MFC. CO.,

New York. Hartford, Conn. Chicago.
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f You've seen them.

^V Worked fine,
x
- Didn't they?

If you are interested in

GOOD TELEPHONES
Send for our catalogue.

ORNE ELECTRIC CONSTRUCTION CO.,

Owlngs Building, Chicago.

»-|"*THlSCo HAS BEEN MAKING

[Telephones
R? 20 YEARS, NOT CHEAP BUT
SERVICEABLE AND FUUY GUARANTEED.

. CIRCULARS FURNISHED. •

Viaduct Electric C°
BALTIMORE, MP, U.S. A.

NEW CATECHISM OF ELECTRICITY*
A PRACTICAL TKEATISE.

TESTinONIAL. Chas. M. Weir. Chief Engi-
neer U. S. Projectile Works, Brooklyn, N. Y.

:

"It is one of the most practical and concise
works on the subject I ever saw It is just the
right thing in the right place, and I most cheer-
fully recommend it to all who desire a practical
knowledge of Electricity."

This is a hook of 550 pp., full of up-to-date in-
formation. 300 illustrations. Handsomely bound
tared leather, pocketbook form, size 4'ixi;u,
with titles and edges in gold. Price. $2.00, post-
paid. 100 page descriptive catalogue of electri-
cal books free on request.

ELECTRICIAN PUBLISHING COMPANY,
510 Marquette Building, Chicago.

•s^<s*s><3«£<SK^SKSHe><3*SK^>«"S«s«s*e^^

The Lockwood Transmitter
Is protected by letters patent No. 528640 and No. 557588, issued Nov.
6, 1S94, and April 7, 1896, respectively.

The electrodes have "A variable air space" between them, and the
adjustment is obtained by tension instead of pressure. The Lockwood
is positively the only Transmitter on the market having no contact
BETWEEN electrodes, consequently parties liable to infringement
suits and promoters of long-distance systems will find it to be the only
telephone that will satisfy the fears of their subscribers. The Trans-
mitter can be placed upon any instrument now in use, and an exchange
of Transmitters is easily effected.

Address:

The Lockwood Long Distance Telephone &
Telegraph Company of America,

J0SIAH TICE. Mgr. No. 80 Albany St., New Brunswick, N. J.

HIGH GRADI

TELEPHONE INSTRUMENTS
Manufactured by Experienced Electricians.

Absolute Cuarantee both on Quality and Patents.

Made by Financially Responsible Firm.

Above are our inducements, for your trade. Samples on trial to responsible
parties. Write for catalogue.

1!^ D. A. Kusel Telephone Mfg. Company,
I I05 Pine Street, St. Louis, Mo.

DIRECTORY OF PRINCIPAL ELEC-

TRICAL AND MECHANICAL

ENGINEERS.

Charles A. Pratt,

Consulting Electrical Engineer.

Power transmission and subdivision for
factories. Electric coal mining plants,
rteslgns for special machinery.
Plans, specifications, tests, supervision.

1118 Monadnook Bldg.,, Chicago.

Foree Bain,
Electrical and
Mechanical Engineer.

Plans, Specifications and

Consulting,
Designing,
Supervising, Plans, Spec
Constructing, General Engineering.
Testing. Expert in Patent Causes.
Suite 1657, 1658 and 1659
Monadnock Bldg., CHICAGO.

William H. Bryan, M. K,
H. H. Humphrey, M= S.,

Mechanical and Electrical Engineers,
Consultations, Eeports, Estimates, PlanB,
Specifications, Superintendence, Tests, Pur-
chasing. Designs of Central Stations a Spe-
cialty. Turner Building, Ht. Louis

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

306 Oriel Bldg., ST. LOI IS. MO.

TELEPHONE SWITCH BOARDS,
INDUCTION COILS, MAGNETS
AND MACNET WINDINC. . . .

HIGH GRADE GOODS LOW PRICES.

Holyoke & Holyoke,
310 WEST MONROE ST., CHICACO.

EVERY-DAY EXCURSIONS

To all parts of the world can be arrang-
ed for any day in the year, for one or

more persons, upon application to any
principal ticket agent of the Chicago,
Milwaukee & St. Paul Railway. Itiner-

aries carefully prepared for excursions
to California, Mexico, China, Japan,
and to any part of Europe. Estimates
furnished, including all expenses.
Tickets furnished for the complete
journey. It is not necessary to wait for

any so-called "Personally Conducted
Excursions." In these days of progress-

ive enlightenment, with the English
language spoken in every land under the
sun, one does not need to depend upon
the services of guides for sight-seeing,

but can go it alone or in small family
parties, with great comfort and security

and at one's own convenience. Write to

C. N. Souther, City Ticket Agent, 95

Adams St., Chicago.

LONG DISTANCE TELEPHONES.
With adjustable arm, granulated earbon transmitter, three-cell battery, oak wood, finely finished.
Whole outfit does not occupy lu Inches square space on the wall. Nothing equal to it in the market.
Price # 1&.50 eaeh, delivered anywhere in United States.

Igin" lephon
O DOUGLAS AVI ELGIN

GORDON PRIMARY CELL.
For Open and Closed Circuit Work.

The Perfect, Modern. Longest Lived and Most Economical

Cell Ever Put on the Market.

In use by the leading cities, railroads, telephone and gas engine
companies.

WE CLAIM:—Constant discharge 'of current without polari-

zation- no local action; no noxious gases or funics; no acids; least

labor for operation; cleanest; not freezing at •is" below zero; eco-

nomic value 50 per cent, greater than gravity cell, and 30 per cent,

greater than best other cell in market. For No. 1 cell, 250 ampere
hours- for No. -2 cell, 100 ampere hours; on open circuit, .0 to l

volt; on closed circuit, .65 to ,% volt. Send for circular and price list.

66OUR GLADIATOR"
HIGH GRADE AND NON-INFRINGING APPARATUS.

THE GORDON -BDRNHAM BATTERY CO.

82 to 86 West Broadway, New York City.

General Western Agent, S. F. B. MORSE, Marquette Bldg., Chicago, III

Standard

Telephone and

Electric Co.,
MADISON, WIS.,

Manufacturers of

TELEPHONES,
SWITCHBOARDS

and Exchange Apparatus.

This company controls and
sells under U. 5. Letters Pat-

ient to Ch. Milde\ a Carbon
Transmitter, which does not
infringe the Berliner Patent,
even if the latter should be
sustained on its merits, and
we are ready and able to pro-
tect ourselves and customers
against any suit for infringe-

ment.

Ci rculars, Etc.
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1

CARD TO THE PUBLIC.

The General Electric Company, Westinghouse Electric

Company, Thomson-Houston Electric Company and the

Tesla Electric Company have brought suits against the Scott Sc

Janney Electric * Manufacturing Company for "alleged in-

fringements" of their various patents.

This is the USUAL "BLUFF" that is brought to bear upon those

whose inventions are bound to supplant the inventions of the above named

and other large electrical concerns, who cannot at their own terms control

such new inventions.

We are manufacturing under our own patents and are not in-

fringing.

The above named firms are suing us upon a small fan motor as an

excuse to get a chance to make the public believe that the state of the art is

not history as far as they know it.

They have spent millions of dollars trying to invent apparatus to do

certain things. They failed. We did invent it and have had it patented all over

the world. AND IT WORKS.
They will try by strategy to do what they dare not do openly.

We wish to ask that the dealers and others who have received or will

receive threatening letters from the above named concerns, will please send

same to our attorneys, Messrs. Alexander & Magill, Girard Building, Phila.

We are in the field to stay and do not propose to be intimi-

dated. The Scott & Janney Long Distance Single Phase Alternating Railway

and Power System will supersede the inventions of the above named com-

panies. AND THEY KNOW IT.

FULL PROTECTION GUARANTEED TO ALL
PURCHASERS OF OUR APPARATUS.

The Scott & Janney Elec. & Mfg. Co.

1707-1709 FILBERT ST.. PHILADELPHIA.
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Incandescent Lamps!
SUPERIOR IN EFFICIENCY, LIFE

<^$><S><S>$®«^$$« <S><S^><S>_^^J^J;J3<S><Sh$>^S'«'<S><S>^k8, <s>«>«,<s><s>

SUSTAINED CANDLE POWER.

With improved facilities and new methods in our factory, we are
able to offer to the trade an incandescent lamp unexcelled in effi-

ciency, long life and maintenance of brilliancy; it is novel and simple
in construction and graceful in outlines. A trial order of our New
Lamp, which we respectfully solicit, we feel sure will convince users
of its superior quality.

FORT WAYNE LAMP CO.,

NEW YORK CITY, 115 Broadway.
CHICAGO, ILL., 621-625 Marquette Building.

PHILADELPHIA, PA., 104 The Bourse.
BOSTON, MASS., 17 Federal Street.

ROCHESTER, N. Y., Powers Building,
SAN FRANCISCO, CAL., 18 Second Street.

PITTSBURG, PA., 918 Park Building.

H7 EAST PROSPECT
CLEVELAND, OHIO.

BRANCH OFFICES:

KANSAS CITY, MO., W. T. Osborn.

NEW ORLEANS. LA., 302 Camp Street.

OMAHA. NEB., 1403 Farman Street.

ST. PAUL, MINN., 207 Newspaper Row.
CINCINNATI, O., 402 Neave Building.

ST. LOUIS, MO., 321 Security Building.
ATLANTA, GA., 25 Marietta Street.

BUFFALO, N. Y., Hotel Broezel.

EXPORT DEPARTMENT, 115 BROADWAY, NEW YORK CITY,
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PROTECTION
TO THE TRADE:

Our attention has recently been called to letters received by customers of ours from The Perkins Elec-

tric Switch Manufacturing Company intimating that certain switches manufactured by us, we assume,
infringe a patent owned by that company, and threatening dealers handling such switches with suits for the

infringement of said patent. We assume that the patent referred to in .these threatening letters is that

numbered 517,100, dated March 27, 1894, and granted to Jacob S. Gibbs, assignor to The Perkins Electric

Switch Manufacturing Compan}', for Electric Switch, and that the switches manufactured by us and aimed at

in these letters are those now known as the "Hartford" switches.

We wish to assure dealers that, should any suit be brought against them by The Perkins Electric

Switch Manufacturing Company for alleged infringement of the patent above referred to, because of their

handling said switches, we stand ready to assume the defense of such suits and to indemnify them against

any recovery by that company against them for such infringement. Respectfully yours,

THE GIBBS ELECTRIC MFG. CO.

LAW OFFICES OF

—

PHILIPP, MUNSON & PHF.LPS, St. Paul Bldg., New York.

THE GIBBS ELECTRIC MFG. CO., Hartford, Conn.

May 10, 1897

Gentlemen:—We have compared the switch known as the "Hartford" switch manufactured by 3'ou,

with letters patent of the United States granted to Jacob S. Gibbs, assignor to The Perkins Electric Switch
Manufacturing Company, No. 517,100, dated March 27, 1894, and in our opinion said switch does not, in

view of the state of the art, infringe any of the claims of said letters patent Respectfully,

PHILIPP, MUNSON & PHELPS.
-OF-F-IGI

COXOVEK-CIOK eOBPiST,
1439 lli.i.a.liH. I. Bids.. Chi

PAKA<iON ARC IiAJHP CO.,
11, State St., Boston, Hnss.

(HAS. K. CHAPIN,
10s Greenwich St..

VAMiF.E BKOS. & CO..
Philadelphia, Pa.

HARTFORD

Flush Switches
Are made on the

SQUARE
and connected up from the
front. For single switches
or gangs.

Complete Subway Systems of Wooden Conduit.

The Most Practical,

Most Durable,

Most Economical
Conduit.

a*********

******(-** *?«*****£*«**

This Conduit used in

Leading- Cities.

Best of References.

Estimates furnished.
All Product Guaran-
teed.

Xothing- hut Live
Timber Used.

*********** ***************

*««£*******«******«**************

This Conduit is

Moisture Proof.
Not Affected by Heal

or Cold, Warping
or Decay.

VIEW OF WORKS AT CAMMAX, PA.

Over 500 Miles of this Conduit Laid in Philadelphia
WRITE FOR INFORMATION AND SAVE MONEY.

Williamsport Wooden Pipe Company, Williamsport, Pa,
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THE KNAPP ANNUNCIATOR.
Try Our Prices

!

Over aoo.ooo drops in use, in sizes

L from 2 to 1200 numbers, in Hotel,

^j House and Elevator styles.

Manufactured by

The Moos Mfg. Co.

45 and 47 S. Canal St., CHICAGO.
WRITE F"0« CATALOGUE.

}

Hotel Annunciator, "B" Style. Front. Bear. Hotel Annunciator, "B" Style.

THE OIML.Y IIMST-AIM1TAIM

MAKE AMD BREAK" SAFETY
((

All

Voltages.

Approved by

everyone

who has

seen it.

". -. L-^V'v

lp :

1 i
in «

59i S?i5 «

^Hi p wrf

M

Hope Electric Appliance Co., Providence, R
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General

Electric

Company,
Schenectady, N. Y.

The GENERAL ELECTRIC COMPANY man-

ufactures Complete Electrical Equipments for

Central Lighting and Power Stations operating

either on ALTERNATING CURRENT or DIRECT CUR-
RENT SYSTEMS or ON BOTH COMBINED, using the

three-wire direct current system for city distribu-

tion, and three wire secondaries, from transformer

and converter sub-stations, for distribution to out-

lying city districts and suburbs.

The General Electric Company manufactures

every piece of electrical apparatus used for Elec-

tric Lighting and Power purposes from the dy-

namo to the incandescent lamp, arc lamp and

motor.

Its installations are uniform and its guar-

tee covers the entire system.

SALES OFFICES.
Boston, Mass.
New York, N. Y.
Syracuse, N. Y.
Buffalo, N. Y.
Philadelphia. Pa.
Baltimore, Md.
Pittsburgh, Pa.

Atlanta, Ga.
New Orleans, La.
Cincinnati, Ohio.
Culumbiis, Ohio.
Nashville. Tenn.
Chicago, 111.

Detroit, Mich.

St. Louis, Mo.
Dallas, Texas.
Helena, Mont.
Minneapolis, Minn.
Denver. Colo.
San Francisco, Cal.
Portland, Ore.

For Canada, address Canadian General Electric Co., Toronto.—FACTORIES.

—

Schenectady, N. Y" Lynn, Mass. Harrison, N. J.

WMf
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THE

BRUSH ELECTRIC

COMPANY. BRUSH
THE

BRUSH ELECTRIC

COMPANY.

Brush apparatus has been on the

market for 20 years. A majority of

customers order supply parts direct

from us. Many do not. We want

this trade and are reducing our prices

in order to secure it. Ask. for quota-

tions and send orders to the nearest

Sales Office.
FIRST BRUSH ARC DYNAMO

SALES OFFICES:
Schenectady, N. Y.
Cleveland, Ohio.

Boston, Mass., 180 Summer Street.

Sew York, N. Y., 44 Broad Street.

Philadelphia, Pa., 509 Arch Street.

Cincinnati, Ohio, 420 West Fourth Street.
Chicago, 111., Monadnock Building.

St. Louis, Mo„ Wainwright Building.
Atlanta, Ga., Equitable Building.
Denver, Colo., Klttredge Building.
San Francisco, Cal., 15 First Street.

Toronto, Ont., Canadian General Electric Co., Ltd.
Pittsburg, Pa., Carnegie Building.

Many stations have ex-

changed all their small units

for large Brush arc dynamos.

Among them are the Brook-

lyn-Citizens with 3000 lights

capacity. Brooklyn-Munici-

pal 800, Newark 3000,

Cleveland 1800, Philadelphia

Brush 1 500, Philadelphia-

Northern 1300, Buffalo ijoo,

Worcester 1400, Toronto

900, Quebec 625, Harrisburg

750, Erie 750, Albany ^oo,Albany

Troy joo, Paterson ^00,

City of Chicago 400, John

Wanamaker 625, Carnegie

Steel Co. £00.

Over 40,000 lights ca-

pacity in large Brush arc

dynamos sold. A large pro-

portion of them using Multi-

Circuit Dynamos.
The newly designed

Brush dynamos have the

following capacities; 55, 80,

100, i2£, 240, 300,2000 can-

dle-power lights, 45, 85-,

120, 160, 1200 candle-power

lights.

Brush arc lamps were
first used in 1877. More of

them being sold to-day than

ever before.

BRUSH MULTI-CIRCUIT 125 LIGHT ARC DYNAMO—1897.

Two or more separate circuits run direct from one dynamo with any distribution of load on the different circuits.

The advantages are absolute flexibility in handling of circuits; reduction of high voltages on circuits run from large dynamos; use of large

units with corresponding increase of efficiency; saving in floor space, oil, belts, shafting, pulleys, attendance.
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Electricity

_« Magnetism.
325 Pages. PRICE $2.00. 347 Illustrations.

A series of Thirty-four Practical I>essons covering the Science of Electricity from Its

Fundamental Principles to Its Every-Day Applications. By Prof. D. C. Jackson, University
of Wisconsin; Prof. H. S. Carhart, University of Michigan; Prof. B. F. Thomas, University
of Ohio; Prof. Win. A. Anthony, ofHew York; Prof. Brown Ayres, Tulane University; Prof.
A. C. Perrine, Lela ml Stanford University, Cal. ; Prof. Geo. D. Shephardso 11. University of
Minnesota, and others.

A Comprehensive Treatise in Simple Language, Free from Algebraic Equations and
Easily Understood.

CONTEN
CHAPTER I. The Nature and Properties of Electricity.—Origin of Electricity; Two Kinds;

Laws of Attraction and Repulsion; Positive and Negative Charge: Terms, Conductors. Insulators,
Electric Conductivity; Conveying Electricity; The Electroscope; Force Exerted Between Charged
Bodies; Unit of Measurement of Quantity of Electricity; Electrometer.

CHAPTER II. Machines for Generating Electricity by Friction and by Electric Induction.—
Makmg Machine to Continuously Generate Electricity by Friction; The Electrophorus; Induction
Generator; Units of Electric Current and Pressure; Electricity Conveyed by Unit Current Each
Second; Negatively and Positively Charged Conductors; Relation of Lightning and Sparks of
Electrical Machine.

CHAPTER III. Electric Batteries or Appliances for Generating Electricity by Chemical
Action.—Action of Batteries; Electric Pressure; Voltaic Electricity; Direction of Current Flow;
Production of Continuous Current; Battery Cells in Series; Production of Pressure by Cells: Polari-
zation and Its Avoidance; Leclanche Cell; Open Circuit Cells.

CHAPTER IV. Electric Batteries or Appliances for Generating Electricity by Chemical
Action (Concluded).—Closed Circuit Cells; Local Action; Law of Electro-chemical Action; Electro-
chemical Equivalent; Primary Batteries Compared with Dynamos for Furnishing Current; Uses of
Batteries; Difference Between a Primary and Storage Battery; How Storage Batteries are Made;
Parallel Connection of Plates in Storage Batteries.

CHAPTER V. The Nature and Propertiesof Magnetism, Magnetic Fields.—Permanent Mag-
netism: Magnetic Attraction and Repulsion: Poles of Magnet; Magnitude of Force Between Two
Magnets; Aging Magnets; Earth's Action on Magnetic Needle; Magnetic Field; Action of Lines of
Force. j

CHAPTER VI. The nagnetic Effects of Electric Currents and riagnetic Circuits.—Effect of
Electric Current on Magnetic Needle; Relation Between Direction of Lines of Force and Direction
of Current Flow; Determination of Current Direction by Compass; Ampere Turns; Solenoids;
Ampere's Theory; Solenoids with Steel or Iron Cores; Residual Magnetism; Electro-Magnets;
Magnetic Penneahllitv; Magnetic Reluctance; Magneto Motive Force or Magnetic Pressure.

CHAPTER VII. Ohm's Law of the Flow of Electricity.—Pressure; Resistance; Current;
Volt; Ohm; Ampere; Mercury Resistances; Conductivity of Copper Compared with Other Metals;
Resistance of Circuits Made up of the Same Parts in Parallel: -Joint Resistances; Fall of A'oltage
Over Resistance: Effect of Temperature on Resistance; Copper Temperature Coefficient.

CHAPTER Vni. Heating Effects of Electric Currents. Miscellaneous Effects of Electric
Currents.—Foot-pound; Joule; Horse-power; Watt; Kilowatt; "Watts per Horse-power; Heating
Effects on Bearings of Machinery; Effect of Electricity on Nerves of Animals; Muscular Effect or
Strong Currents.

CHAPTER IX. Galvanometers and Voltameters.—Differences in Construction for Large and
Small Currents; Presence and Direction of Currents Shown by Galvanometer; Strength of Current
Indicated; Tangent Galvanometer; Reflecting Galvanometer: Needle Suspension: d'Arsonval Gal-
vanometer: Terms •Dead-Beat," "Calibrate;" Voltameter; Electrolyte, Electrolysis; Electrode;
Forms of Voltameters.

CHAPTER X. rieasurement of Electrical Resistance.—Resistance Measured by Substitution;
Resistance Boxes; Use of German Silver; Coils; Wheatstone Bridge; Measuring Resistances with
Bridge; Measuring Very High Resistances; Practical Examples.

CHAPTER XI. Everyday Measurements of Electric Currents and Pressure.—Three Effects
by Which Currents are Directly Measured; Amperemeters; Milliampere; Microampere; Three
Classes of Magnetic Amperemeters; Weston Amperemeter; Electro Dynamometers; Hot Wire
Instruments; Scales of Amperemeters; Alternating Current Measuring Instruments; Measuring
Very Large Currents: Measuring Electric Pressures; Voltmeters; Cardew Voltmeter; Electro-
meters; Electrostatic Voltmeters; Standard Cells; Measuring Currents by Voltmeter and a Standard
Resistance.

CHAPTER XII. Every=day Measurements of Electric Power, Condensers and the
rieasurement of their Capacity.—Wattmeters; Electrodvnamometer Used as Wattmeter; Record-
ing Wattmeters; Coulomb Meters; Watt Hour; Ampere" Hour; Capacity; Farad; Microfarad; Con-
denser; Capacity of Condenser; Charging Condenser; Specific Inductive Capacity; Selection of In-
sulation for Telephone Cables; Capacity of Underground Wires; Comparing Capacities by Ballistic
Galvanometer; Practical Capacity Measurements; Leyden Jar.

CHAPTER XIII. Electrolytic Deposition of fletals.—Electroplating; Metals Commonly Used
in Plating; Salt of a Metal; Nitrate of Silver; Cyanide of Silver and of Potassium; Solution for Sil-
ver Plating; Vats; Quality of Electrolytic Deposit; Effect of Too Great or Small Currents: Cleaning
Articles to be Plated; Gilding Inside of Silver Articles; Base Metals on Which Nickel is Usually
Plated; Solution for Nickel Plating; Etectrotyping; Electrotype Molds; Electrotype Finishing;
Electrolytic Refining of Copper; Solution Used.

CHAPTER XIV. The Electric Telegraph.—Elements of Electric Telegraph; Telegraph Cir-
cuits; Telegraphic Signals; Sending and Receiving: Telegraph Lines; Sounder; Relays; Local Cir-
cuits; Multiple Telegraphy; Duplex Telegraphy; Diplex Telegraphy; Quadruples Telegraphy.

CHAPTER XV. nultiple Telegraphy.—Differential Relay; Polarized Relay; Pole Changer;
Principles of Operation of Diplex, Quadruples, Bridge Duplex; Artificial Line; Autographic Teleg-
raphy.

Ex-CHAPTER XVI. The Telephone.—Bell Telephone; Microphone; Blake Transmitter;
changes; Switchboard; Long-Distance Transmitter.

CHAPTER XVII. The Construction of Telegraph and Telephone Lines and Instruments.—
Poles; Cross-Arms; Pins: Joints; Insulators; Insulation; Ground Plates; Underground Cables;
Conduits; Fuses: Multiple Switchboards.

CHAPTER XVIII. Testing Lines for Insulation and Conductivity and the Location of Leaks
and Breaks.—Line Troubles; Grounds; Crosses; Locating Trouble; Earth Currents; Line Con-
ductivitv and Insulation; Testing.

CHAPTER XIX. Principles of Continuous Current Dynamos and Motors.—Electric Con-
ductor in Magnetic Field; Field Strength; Induced Electric Pressure; Direction of Current; Mov-
ing Conductors; Alternating Current; Dynamos; Magnetos; Commutator.

CHAPTER XX. Principles of Continuous Current Dynamos and flotors, their Construction,
Care and Attendance.—Gramme Armature; Siemens Armature; Armature Current; Laminating
Cores; Foucault or Eddy Currents; Hysteresis; Fundamental Principles of Dynamos and Motors;
Points of Good Dvnamo; Counter Electric Pressure; Types of Field Windings; Series, Shunt and
Compound Wound Machines: Multipolar Machines; Regulation; Care and Maintenance.

CHAPTER XXI. Arc Lighting and Arc Light nachinery.—The Arc; Arc Lamps; Principles
of Operation; Connections; Arc Dynamos; Current and Pressure Required; Making ot Arc Carbons;
Regulators: Arc Light Switchboards.

CHAPTER XXII. Incandescent Lighting and Power Transmission, Two, Three and Five
Wire Systems of Distribution for Electric Lights and Motors.—Incandescent Lamp; Filaments;
Vaccuum: Material for and Making of Filaments; Advantages of Incandescent Lamps: Incandes-
cent and Motor Circuits: Constant Pressure: Loss of Voltage;- Circular Mils; Practical Examples;
Weight of Copper Required for Transmission of Power at Different Pressures; Three-Wire System;
Motor Starting Resistances.

CHAPTER XXIII. Construction of Electric Light and Power Circuits, and Their Testing.—
Overhead Electric Light Wires; Weather-Proof Wire; Arc Circuit Wires; "Drawing In" and "Built
In" Underground System; Underground Electric Light Cables; Edison Tubing; Feeders; Mains;
Inside Wiring; Cleat Work; Moulding Work; Concealed Work; Dangers from Fires; Distribution
System, »

CHAPTER XXTV. Testing Electric Light Circuits and the Distribution and Measurement
of Light.—Faults: Soldered Joints; Magneto Bell; Use of Voltmeter to Locate Grounds on Arc
Circuits; Ground Detector; General Testing; Photometer; Standard Candles; Illuminating Effect of
Lamps; Effect of Opal Globes.

CHAPTER XXV. Electro-Magnetic Induction.—Effect of Cutting Lines of Force by an Elec-
tric Conductor; Induced Currents; Induction Coils; Cores of Induction Coils; Transformers; Direc-
tion of Induced Current; Self Induction; Attraction and Repulsion of Parallel Wires Carrying
Currents.

CHAPTER XXVI. Alternating Currents.—Alternator; Electrolytic Effect of Pulsating Cur-
rent; Heating Effect of Alternating Current; Effective Value; Alternating Current; Measurements;
Frequency; Period; Apparent Resistance.

CHAPTER XXVII. Alternating Currents and Alternating Current nachinery (Concluded).—
Power Used in Alternating Circuits; Alternating Currents for Lighting; Making Transformers;
Testing Transformers; Building Alternators; Number of Alternations; The Exciter; Running
Alternators in Parallel; Synchronous Motors, Two-Phase and Three-Phase Systems; Induction
Motors; Squirrel-Cage Armature; Mesh Connection; Star Connection.

CHAPTER XXVIII. miscellaneous Applications of Electric Motors.—Uses of Electric Mo-
tors; Motors in Machine Shops: Waste of Power in Factories: Advantages of Removing Shafts
and Belts; Estimating Electrical Power Required; Electric Elevators: Electric Launches;.

CHAPTER XXIX. Electric Railways.—Richmond Electric Railroad; Trolley Wire; Trolley;
Track: Use of Two Motors; Rait Bonds; Heavy Electric Locomotives.

CHAPTER XXX. flethods of Handling and Controlling Railway /lotors and Generators.—
Output Records; Recording Voltmeters; Load of Electric Railway Plant: Application of Storage
Batteries to Smooth Road Curve; Methods of Controlling Street Car Motors; station Instruments;
Equalizer. t

CHAPTER XXXI. Model Electric Plants.—First Central Station; Changes in General Me-
chanical Construction of Dynamos; Instruments; Multiple Arcing Galvanometers; Use of Double
and Single Pole Switches; Operating Dvnamos in Parallel: Feeder Connections in Continuous and
Alternating Stations; Throwing Dvnanio Into Circuit; Cutting Dynamo Out.

CHAPTER XXXII. Underwriter's Rules, Etc.—Necessity of Rules; Special Points in Wiring;
Insulation of Sockets, Fuses, Fixtures; Annunciator Wire; Office Wire; Leaky Wires.

CHAPTER XXXIII. Electric Welding, Forging, Etc.; Electricity Applied to the Kitchen.—
Electrical Methods Applied to Metal Working; Thomson Apparatus for Heating Metals: Welding
by Thomson Method; Bernardos Process of Working Metals; Bringing Piece of Metal to High
Temperature by Dipping in Pail of Water; Electric Current for Wanning and Cooking; Electric

Heating and Stoves Compared.
CHAPTER XXXIV. Electro-Therapeutics: Galvanic Current; Faradic Current; Static Elec-

tricity; Electric Osmosis; Electro-Cautery; Medical Electric Lights.

'RICE $2.00. Sent postage prepaid to any address in the Morld on receipt of price. The Ideal Work
for Electricians, Central Station Men, Engineers, Dynamo Tenders, Linemen, Students, Etc.

Electrician Publishing Co.,
510 MARQUETTE BUILDING, CHICAGO.
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ashing Company, Chicago. EVERY SATURDAY.
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I O cents per Copy.
No. 25

SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND AND SUBMARINE.

Simplex Electrical Company,
70-81 Cornhlll, BOSTON, MASS.

WESTERN SELLING AGENT,
H. R. HIXSON,

1 137 Monadnock Block, CHICAGO

'. MOO
MANUFACTURER O

INSULATED ELECTRIC WIRE,
FLEXIBLE COBDS AMD CABLES.

StOO AND 208 NORTH THIRD STREET, - PHILADELPHIA, PA.

W^ ^&3S5&te_. __fl

1889—Paris Exposition,
Medal for Rubber Insulation.

1893—World's Fair,
9Iedal for Rubber Insulation.

TRADEMARK.

THE STANDARD FOR
RUBBER INSULATION.

Sole Manufacturers of

Okonite Wires, Okonite Tape, Manson Tape, Candee "sar Wires.

253 BROADWAY, NEW YORK.
Wllljrd L. Candee. I u„.„„.
H. Ourant Cheever. f

~«n»ll«»-
Geo. T. Manson, Gen'l Supt.
w. H HodQins, Secy.

National Conduit & Cable Co.
ORICINAL MANUFACTURERS AND PATENTEES OF

Paper Insulated Cables and Cement Lined Pipes
For all Classes ofElectric Service, Electric Railway, Light and Power,

Telephone and Telegraph.

At least three-quarters of the underground cables ordered In the United States during 1896

and 1897 are paper insulated. Our strongest endorsement Is found in the fact that our competitors
are endeavoring to put cheap Imliatlons on the market. BEWAKE OF 1NFEINGEBS.

If you want the best, or to learn what is the best, communicate with us.

MAIN OFFICE, TIMES BUILDING, NEW YORK.
BRANCHES: Chicago, Rookery; Philadelphia, Betz Bldg.: Boston, Ames Bldg.

OFFICE AND FACTORY, SANDUSKY, 0.

AGENTS

Mayer & Enjlund, to S. loth St., Phil... Pa.

Smith S Wallace, Hamilton St. , Boston. Mus.
Arthur S. Partridge, Bank ol Commerce

Bldg., St. Louis, Mo.
Joshua Hendy Machine Works, 43 Fremont

> St., San Francisco.
Central Electric Co., 173 Adams St, Chicago.

Harry M. Shaw, lao Liberty St., New York.

N.I: R
National

India
Rubber Co's

RUBBER COVERED
\A/ires and Cables.

OFFICE and FACTORY: BRISTOL. R. I.

WESTON Electrical hfimml Co.,
B* ______ .«»,,.. — , .._.«..—."- fcT T TT C A

114-120 William St., NEWARK, N. J,, U.S.A.

Illuminated Dill

Station Instruments

These Instruments are
baaed upon the same gen-
eral principle and are just
as accurate as oar regular
Standard Portable Direot
Oarrent Voltmeters and
Ammeter-, bnt are mach
larger, and the working
parti are inclosed in a
neatly designed, dust-proof
casUron oaee which effect-
ively shields the instru-
ments from disturbing In-
fluence, of external mag-
netic fleldB. WttAtnn StanrttiPil I llnm_nf_t__l

Portable Direct Reading
Voltmeters and Millivolt-
meters. Ammeters and Mil-
ammpters, Wattmeters
and Voltmeters, for Alter-
nating and Direct Current
Circuits.

Our portable instruments
are recognized as standards
throughout the civilized
world.

Our Semi-Portable La-
boratory Standard Volt-
meters and Ammeters are
still better.

They are the most relia-

ble, absolute standard* for
Laboratory use.

HIGH
PARIS 1867. CHICAGO 1893. PHILADELPHIA 1876.

IPTSUlvATBD
WIRES and GABLES.

AERIAL, UNDERGROUND,
SUBMARINE.

i--£_-rr_$ t__j?_3-.
W. R. BRIXEY, Mfr.

Z03 Broadway, New York.

Western Office, Marquette Bldg., Chicago, Ml.

CALIFORNIA ELEC. WORKS, M. DUPEROW. NEW
SAN FRANCISCO, CAL. WASHINGTON. D. C.

ORLEANS ELEC. CO.,

NEW ORLEANS. LA.

t
Standard Underground Cable Co.

THE ROOKERY, WESTINGHOUSE BUILDING, TIMES BUILDING,
CHICAGO. PITTSBURG. NEW YORK.

Electric Cables, Conduits, Wires and Accessories.
Also High-«rade Rubber Covered Wires and Cables.

THEATER Iron Clad Rheostat Co.,

WESTFIELI), N. J., U. S. A.

DIMMERS.
—«o»T_kT.

FOR ALL PURPOSES.

CARPENTER
ENAMEL RHEOSTATS.

Automatic Motor Starters.
All sizes. List price of 1 H. P. size, $13.00.

Reliable. Fully guaranteed. Highly finished. Cheap.

Ward Leonard Electric Co., Hoboken, N. J.

Queen & Co.,
1012 Chestnut St., PHILADELPHIA.

Acme Testing Sets, Queen-Wirt
Switchboard Instruments, X-Ray

Focus Tubes, Induction Coils.

A. L. BOCART'S
Dynamo-Electric

Gas

Popular, reliable and cheap substitute for matches-

Improved Gas Lighting Apparatus
and Electric Supplies.

A. L. Bogart, 22 Union Square, New York City.

Send for latest catalogue, enclosing card,

PLATINUM
For all Purpo»»».

Bor«p and Native Flatinura Purohated.
BAKER & CO., 408-414 New Jeraef

_Uilro_d Ave.. Newark, N. J.

^n
fn

c

5r^DARTRICK£/^RTER f0. *g™?i
"Dealers 1 125 So. End St.V) PHILADa.VPA.'goods:

GORDON PRIMARY CELL.
For Open and Closed Circuit Work.

The Perfect, Modern, Longest Lived and Most Economical
Cell Ever Put on the Market.

In use by the leading cities, railroads, telephone and gas engine
companies.

WE CLAIM:—Constant discharge of current without polari-

zation; no local action ; no noxious gases or ftirues; no acids; least

labor for operation; Cleanest; not freezing at 2$° below zei
norafc value 50 per cent, greater than gravity cell, and SO per cent,

greater than best other cell In market. For No. l cell, _ou ampere
hours; for No. 2 cell, 100 ampere hours; on open circuit. .0 to i

volt; on closed circuit, .65 to ffo volt. SendforcircularandpriceUst.

THE GORDON -BORNHAM BATTERY CO.,

82 to 86 Weat Broadway, New York City.

General Western Agent, S. F. 8. HORSE. Marquette Bldg., Chicago, I!:.

Enclosed
Arc Lamps.
Alternating, any frequency 100 to 120 volts.

Series 6,8 amperes. 68 volts at arc, with no resistance.

The I'll ritail Alternating Enclose..! Arc Lair.

.

new business to central stations thai

arc lighting,

TnePnritan Series Enclose 1 Are LamjKwill prove ;

to managers who can use them on the same circuit

their open arcs and compete for store lig

lished direct current enclosed
Write for particulars.

PURITAN ELECTRIC CO.
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ATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

Eddy Motors—Slow, Medium or High Speed.

We {.•and all necessary apparatus for the transmission of Electrical
Power through factory or other buildings.

The- Eddy Electric Mfg. Co.,
WINDSOR, CONN.

NEW YORK. H. B. Coho & Co., Mail and Express Building.
PHILADELPHIA, Walter C. Mclntire & Co., 500 Commerce St-

BOSTON, G. M.'Angier & Co., 04 Federal St.

EL'MIRA, S. N. Blake.
ST. LOUIS, Western Electrical Supply Co.
KANSAS CITY, W. T; Osborn.
CINCINNATI, O., Nevada -Bldsr^ John A. Stewart.
CHICAGO. 305 Dearborn St., Wallace & Hine, Managers.

SAN FRANCISCO. OAL.. Cal Elec. Wks., 400 Market St.

KEYSTONE ELECTRICAL INSTRUMENT GO.
Portable Voltmeters for Direct and

Alternating Current Circuits.

Direct Reading, Sensitive and Absolutely Accurate. Dead-beat without the Use of a Mechanical Brake.

Mounted in polished mahogany case. Reversing switch mounted on each instrument. All ranges from 12 volts to

700 volts in single or double scales, with or without multipliers.

\A/r=tv F-OI •RIC
We manufacture a full line of Switchboard Instruments for Central Stations and Isolated Plants. Catalogues and

prices on application.

Ninth Street and Montgomery Avenue, Philadelphia.
New York, 15 Cortlandt Street. Chicago, 1440 Monadnock Building.

Upton "Midget" Enclosed Arc Lamps.
SHORTEST, CHEAPEST AND MOST EFFICIENT ON THE MARKET.

For low tension di-

rect current circuits,

the "Midget" can be

adjusted to burn on

from 100 to 125 volts,

and to take from 3 to 6

amperes, as may be de-

sired.

Tliis same type of

lamp made to burn two
in series on 220 volt, or

five in series on, 500

\ olt circuits.

The High' Tension

Series Lam p, n o w
working successfully

on street lighting and
commercial circuits,

varying from 4i to 7

amperes, and adjusted

to take from 65 to 80

volts.

BRANCH OFFICES:
1. X. Bunnell 4 Co., New York.

Electric Appliance Co., Chicago.

Eiherington & Co., Philadelphia.

Dunham, Carrigan & Hayden Co..

San Francisco.

T

mti Arc Xyaixxa/ps 3?«

MANUFACTURE*
All OiroM.it^.

I'll-- illarmometer I Electric GoI
PEABOOY, MASS.
Catalogue E SI.
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The "Pioneer"

Secures

You Safety.
You avoid the rocks of litiga-

tion by placing your orders with

the owners of the broad basic

patents of Enclosed Arc Lighting;

also you get safety from falling

sparks by our method. The
'.' Pioneer " gives the best light,

soft, steady, sim-

ple and saving. ^ IHfciflPN

The ELECTRIC ARC LIGHT CO.
LOUIS B. MARKS, M.M.E.

CHIEF ELECTRICIAN.

687 & 689 Broadway,

NEW YORK. 3.5Q HOtTBS.

INDIA

AND

AMBERMICA Uncut
Or Cut to any
Size or Pattern.
Washers.

.s<>iiii>lt'^ dntl Quotations I?urnisnetl.

A. 0. SCH00NMAKER, 1563 Monadnock Bldg., CHICAGO.

STORAGE BATTERIES.
NON-INFRINCING,

DURABLE, INEXPENSIVE.
OHIO STORAGE BATTERY CO., 59 Wade Building, Cleveland, 0.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Adams-BagnallEl.Co.... xlvlf

Ahlm-Edwards Elec. Co . xliil

American Battery Co xxx
Am. Elec. Heaier Co lvi

American El. Heat. Corp. —
American El. Meter Co.... xxv
Amer. El. Telephone Co. xxxii

American Elec. Works.... xxix
American Engine Co liii

Amer. Impulse Wheel Co.

Am. Silk Mfg. Co xxx
Anchor Elec. Co xxvi

Armorite Int. Con. Co... xxvii
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Auto. Cir. Breaker Co. .xxxvii!

Bain, Poree xxxv
Baker A Co 1
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Belknap Motor Co xvi
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Bogart, A. L i
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Boston Motor Co xxviii

Brady, T. H xxix
Brill Co., J. G xlix
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Brush Electric Co xl, lvi

Bryan A Humphrey xxxv
Bryant Electric Co xxxii
Buckeye Electric Co xxvi
Bullock Elec. Mfg. Co xxxi
Burnham-Gethins Co xlv

California Asphalt Co xxli
Camp Co., H. B xxviii
Card Electric Co xxix

Carley, Ira xxxi
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Central Electric Co v
Chicago Armature Co xxvi
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C. B. A Q. R. R xxx, xxxi
Chicago Edison Co xxix
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Diehl Mfg. Co ix
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Electric Storage Batt. Co. xili
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Co xvii
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Jewell Belting Co lvi
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.xxxi
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Lombard Water Wh. G. Co.
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Main Belting Co xxx
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McLaurln A McLaren. ..xxvlii

McLennan & Co., K xxviii
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.xxx, xxxvii

Moon Mfg. Co vii
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Morse, Williams A Co.;. xxxv
Muir A Sons, Thos xxiii
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Jo xlix
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Nun gesser Elec. Batt.Co.. 'xlv
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Ohio Storage Batt. Co. .iii.xvili

OkoniteCo., The;.. i,lv
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Otto Gae Engine Wke liii

Pacific Electric Co xxx
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Multipolar Motors I Generators
FOR-

Cast Steel Pole Piece.

A New Design,
Embodying Every Advantageous Feature desired in

this Form of Apparatus.

(ft^tiH

.Self-Aligning Bearing

Sparkless Commutation.

Highest Efficiency.

Slow Speed or Moderate Speed as

Desired.

Minimum Heating.

Minimum Attention in Operation.

Perfect Commutator.

Self-Lubricating Carbon Brushes.

Best Materials.

Fine Appearance.

w

Ready for Delivery

Motors

For 110, 250 or 500 Yolts.

SLOW SPEED— 1 to 15 H. P.

Moderate Speed— 1.5 to 20 H. P.

Generators

For 110, 250 or 500 Volts.

Slow Speed—1 to 12.5 1 w.

Moderate Speed— 1.5 to 16 k. w,

A Series Coil.

REMEMBER
That it is easy to design and build motors
and generators that will run, but when
efficiency, durability, first-class machine
work and perfect operation are called for,

but few machines are worth considering
seriously.

Standard Shunt Field Coll.

Wagner Electric Mfg. Co.
SELF-STARTING SINGLE PHASE,

Non-Synchronous Alternating
Current Power notors.

Transformers. Switchboards.
Switchboard Instruments.

Ceiling Fan notors.

GENERAL, OFFICES AND FACTORY:

L-OUIS, U. 3. A.
1003 Havemeyer Eldfr., New York.
1000 Betz Building, Philadelphia.
620 Atlantic Ave., Boston.
409 Market St., San Francisco.
W. A. Johnson Electric Co., Toronto,

Central Electric Co., Chicago.
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"THE ONLY PEBBLE

ON THE BEACH."
The BEACON is positively the only

standard lamp which is not controlled

by the lamp trust.

WRITE FOR PRICES.
ittiiiwnm»intnnminnmiiwi

Beacon Lamp Co.,
NEW BRUNSWICK, N. J.

EDWARD H. AL.LEN, ACT., 1141 BEonadnock Bltlg., Chicago.

ELECTRO

New Hagnet Winder, made and used ex-

clusively by The Varley Duplex Hagnet Co.

Electric Gas Lighting Coils.

The Varley Duplex Magnet Go.
138 Seventh St., JERSEY CITY, Jf, J,

P

O e e '

. \ 1

1 %

irJ-A
r!l

1

Electro flagnets of every description.
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THE KNAPP ANNUNCIATOR.
Try Our Prices

!

Over soo.ooo drops in use, in sizes
^-Q^fj-1 from a TO 1200 numbers, in Hotel,

House and Elevator styles.

Manufactured by

The Moos Mfg. Co.

45 and 47 S, Canal St., CHICAGO.
WRITE FOR CATALOGUE.

}

Hotel Annunciator, "B" Style. Front. Rear. Hotel Annunciator, "B" Style.

There are QUICK BREAK and Quick BrakeWITCHES.
We do not hesitate to say that the Engineering conditions which

"The Standard" Switch
Offers, its remarkably QUICK BREAK, will make it

The MODERN SWITCH f.r an ELECTRICAL WORK
To be Done in the Future by ELECTRICIANS.

Stock sizes carried from 15 to 500 amperes, all guaranteed on
500 volt circuits.

Single, Double and Triple Pole and Double Throw.
CORRESPONDENCE SOLICITED.

The Standard Automatic Time Cut-Out

May be set to open circuit at any time of day or night.

ENTIRELY AUTOMATIC.
Approved by Fire Underwriters.

The Standard
Electric Co.,

RFAIHXG, PA., F. S. A.
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THE GARVIN MACHINE CO.,

Spring and Varick Streets, New York.

SI N. 7th STREET, PHILADELPHIA.

Manufacturers of and Dealers in

METAL WORKING MACHINERY
OF ALL KINDS.

Universal and Plain Milling Machines, Screw Machines, Drill

Presses, Hand and Engine Lathes, Turret Lathes, Planers,
Shapers, Gear Cutters, Grinders, Tapping riachines. Etc.

Send for our Illustrated Catalogue and List of

New aud Secondhand Machinery for

Immediate Delivery.

Complete plants equipped for making

ELECTRICAL GOODS AND MACHINERY,

Bicycles, Firearms, Etc. No. 1 1 Milling Machine.
For Small Work.

Static

X-Ray
MACHINE
For all kinds of X-Ray work
and demonstrations In Static
Electricity.

Single and Double Plate
Machines.

Kutamkorff Coil Outfits,
Crookes Tubes, Fluorscopes,
Photo-Screeus, and a com-
plete line of X-Ray apparatus.
Our outfits are the cheapest
and best that can lie procured.

Send for Catalogue B.

Swett & Lewis,
Successors to G. A. Frei & Co.,

Electrical and

Photographic Supplies,

11 Bi-omftelcl St..

Boston, Mass.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Accumulators.
American Battery Co.
Electric Storage Battery Co.
Ohio Storage Battery Co.
Willard El. A Battery Co.

Annunciator*.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Moon Mfg. Co.
Partrick A Carter Co.

Arc Lamps.
Adams- Bagnall El. Co.
Central Electric Co.
Commercial El. Supply Co.
Diehl Mfg Co.
Electrio Arc Light Co.
Ft.Wayne Elec. Corporation.
Manhattan Gen'l Cons. Co.
Peoples Electric Co,
Perkins Elec. Switch Mfg. Co
Puritan Electric Co.
Standard Therm A El. Co.
Westlnghouse El. & Mfg. Co.

Arc Light Cord.
Samson Cordage Wks.

Batteries and Jars.
Burnham-Gethins Co.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
Elec. Gas Lighting Co.
Genor A Colburn.
Gordon-Burnham Battery Co
Leclanche Battery Co., The.
Memo Park Mfg. Co.
Metropolitan Electric Co.
Muir A Son, Thos.
N-jn- Poianztng Dry Bat. Oo.
Nuogesser Elec. Bat. Co.
Ohio Electric Works.
Peru Elec. Mfg. Co.
White, S. S. D. Co.

Bells.
Central Electric Co.
Commercial El Supply Co.
Electric Appliance Co.
Huebel & Manger.
Ohio Electrio Works.
Partrick A Carter Co.

Belting.
Chicago Belting Co.
Jewell Belting Co.
Main Belting Co.
Peerless Rubber Mfg. Co.
Shultz Belting Co.

Boilers.
Clonbrock Steam Boiler Co.

Books, Electrical.
Electrician Publishing Co.

Brushes.
Central Electric Co.
Commercial El. Supply Co.
Holmes Fibre-Graphite Co.
Partridge Carbon Co.,

Burglar Alarms.
Central Electric Co.
Commercial El. Supply Co-
Electric Appliance Co.
Huebel & Manger.
Partrick A Carter Co.

Cables (See Insulated Wires.)
Cables, Electric (See Insu-
lated Wires), Copper,
Sheet and Bar.
American Elec Works.
Brixey W. R.
Central Electric Co.
Commercial El. Supply Co.
Eastern Electric CaDle Co.
Metropolitan Electric Co.
Moore. Alfred F.
National Cond & Cable Co.
New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C Co.
Washburn & Moen Mfg. Co.

Carbons. Points*. Plates.
Central Electric Co.
Chioago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
Nat'l Carbon Co.
Partridge Carbon Co.
Relsinger, Hugo.

Cars.
Brill Co., J. G.

Compound.
Central Electric Co.
California Asphalt Co.
Commercial El Supply Co.
Electric Appliance Co.
Johns Mfg. Co., H. W.
McLennan & Co., K.
Okonite Co.
Standard Paint Co.

Conduits.
Armorlte Interior Cond. Co.
Camp Co , H. B.
Central Electric Co.
Commercial El. Supply Co.
Conn. Pipe Mfg Co.
Electric Appliance Co.
Interior Conduit & Ins. Co.
Muir A Son, Thos.
National Cond. A Cable Co.
WilllamspoU Wdn. Pipe Co.

Construction & Repairs.
Bossert El. Cons. Co.
Bullock Elec. Mfg. Co.
Chicago Armature Co.
Chicago Edison Co.
Electrical Exchange, The.
Ft. Wayne Elec. Corporation.
Hodge, Walsh A Loring,
Keystone Electric Co.
National Electric Co.
Warren Electric Mfg. Co.

Contractors and Electric
Light Plants.
Ahlm-Edwards El. Co.
Arnold EI. Pr. Station Co.
Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
Bullock Elec. Mfg. Co.
Card Electric Co.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hodge, Walsh A Loring.
Keystone Electric Co.
Northern Electl. Mfg. Co.
Peoples Electric Co.
So tt A JanneyElAMfg.Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Warren Electric Mfg. Co.
Westlnghouse Elec & Mfg Co.

Copper.
Besly&Co., Chas. H.
Mansfield Temp. Copper Co.
Mitchell Temp Copper Co.

Copper Wires.
American Electrical Works.
Besly&Co., Chas H.
Brixey, W. R.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
General Electric Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn A Moen Mfg. Co.

Cordage.
Samson Cordage Wka.

Correspondence Schools.
Int. Correspond. Sohools.

Crookes' Tubes.
Central Electric Co.
Commercial El Supply Co.
Perkins Elec. Switch Mfg.Co.
Swett & Lewis.

Cross-Arms, Pins and
Brackets.
Brady, T. H.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.

Cut-Outs and Switches.
Anchor Elec Co.
Automatic Cir. Breaker Co.
Bryant Electric Co.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Eddy Elec. Mfg. Co.
Electrio Appliance Co.
Elec. Eng. & Supply Co.
Ft. Wayne Eleo. Corporation.
General Elec. Co.
Hart & Hegeman Mfg. Co.
Hope El. App. Co.
Newton Applianoe Co.
Paiste Co., H. T.
Peoples Electric Co.
Peru Elec. Mfg. Co.
Perkins Eleo. Switch Mfg. Co.
Piatt, O. S.. Mfg. Co.
Reynolds, S. K.
Standard Eleo. Co.
Pestinghouse El. & Mfg. Co,

Dynamo*.
Ahlm-Edwards El. Co.
American Engine Co.
Brush Electrio Co.
Bullook Eleo Mfg. Co.
Card Electric Co.
Central Electric Co.
Chicago Armature Co.
Commercial El. Supply Co.
Diebl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Keystone Electrio Co.
Muir A Son, Thos.
Northern Electl. Mfg. Co.
Scott & Janney El. A Mfg.Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Wagner El. Mfg. Co.
Walker Co.
Warren Electric Mfg. Co.
Westlnghouse El. & Mfg. Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Elevators.
Morse, Williams & Co.

Electric Heaters.
American El. Heater Co.
American El. Heating Corp.
Detroit El. Htg Co.
Johns, H. W., Mfg. Co.

Electric Meters.
American El. Meter Co.

Electric It ai 1 ways.
Brush Electric Co.
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halske Elec. Co.
Westlnghouse El. & Mfg. Co.

Electrical and Median!,
cal Engineers.
Bain, Foree.
Bryan & Humphrey.
McRae, A. L.
Reckenzaun, Fred.
Pratt. Chas. A.

Electrical Instruments.
Automatic Clr. Breaker Co.
Central Electric Co.
Commercial El. Supply Co.
Cutter El- & Mfg- Co.
Electric Appliance Co.
Elec. Eng. A Supply Co.
Keystone El. Instrument Co.

Paiste Co., H. T.
Queen A Co.
Weston Electrical Inst. Co.

Whitney El. Inst. Co.

Electrical Specialties.

Anchor Electric Co.
Automatic Cir. Breaker Co.

Central Electric Co.
Commercial El. Supply Co.

El. Cigar L'ter & Adv. Co.
Metropolitan Electric Co.

Paiste Co., H. T.
Peru Eleo. Mfg Co.
Underwood. H. M & Co.
Varley Dup. Magnet Co.

Electrical Woodwork.
Lever, C. H. Mfg. Co.
Underwood, H. C. Mfg. Co.

Electro-Plating Mach*y.
Besly&Co., Chas. H.
General Electric Co.

Engines, Gas.
Case. J. I.. T. M. Co.
Olin Gas Engine Co.
Otto Gas Engine Wks.
VanDuzenGas&Gso.En.Co.
Van Home, Burger A Co.

Engines, Steam.
American Engine Co.
Ball Engine Co.
Philadelphia Eng. Works.

Fan Outfits.
Central Electric Co.
Commercial El. Supply Co.
Diehl Mfg. Co.
Emerson El. Mfg. Co.
Hunter Fan & Motor Co.
Interior Conduit & Ins. Co.
Schneider Mfg. Co.
Scott & Janney El. A Mrg. Co.
Wagner El. Mfg. Co.
Western Elec. Co.
Westlnghouse El. A Mfg. Co.

Feed Water Heaters.
Davis & Son, I. B.

Fibre.
Delaware Hard Fibre Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co., G. A H.

Fixtures, El. & Coin b'n.
Central Electric Co.
Commercial El. Supply Co.

Fuse Wire.
Central Electric Co.
Chicago Fuse Wire* Mfg.Co.
Commercial El. Supply Co.
Electric Appliance Co.

Gaskets.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Gas Lighting, Electric.
Bogart, A. L.

Gears.
Besly J Co.. Chas. H.

General Elec. Supplies.
Anchor Electric Co.
Besly A Co., Chas. H.
Central Electrio Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
Elec. Eng. A Supply Co.
Genor & Colburn.
Hodge, Walsh A Loring.
International Elec Co.
Metropolitan Electric Co
Ohio Electric Works.
Paiste Co., H T.
Partrick & Carter Co.
Peoples Electric Co.
Peru Elec. Mfg. Co.

Globes and Electrical
Glassware.
Central Electric Co.
Commercial El. Supply Co.

Gov*nors, Water Wheel.
LombardWater Wheel Gv.Co.
Replogle Governor Works.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Induction Coils.
International Elec. Co.
Queen A Co.

Insnlators and Insulat-
ing Materials.
Brixey, W. R.
Bryant Electric Co.
California Asphalt Co.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
Eleo. Eng. & Supply Co.
Empire China Works.
Hodge. Walsh & Loring.
Johns Mfg. Co., H.W.
Mica Insulator Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co.. The.
Pais'eCo., H. T.
Peoples Electric Co.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated Wires and
Cables—Magnet Wires.
American Electrical Works.
Brixey, W. R.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Eastern Electric Cable Co.
Electric Appliance Co.
General Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.

Lamps, Alternating.
Puritan Eleotrlo Co.

Lamps, Incandescent.
Beacon Lamp Co.
Buckeye Electric Co.
Central Electric Co.
Chicago Edison Co.
Columbia Inc. Lamp Co.
Commercial El. Supply Co.
Electric Appliance Co.
General Electric Co..
Lynn Incandescent Lp. Co.
Metropolitan Electrio Co.
Ohio Electric Works,

.Perkins Elec. Switch Mfg. Co.
Sawyer-Man Elec. Co.
Western Electric Co.
Westlnghouse El. A Mfg. Co.

Lamp Trim'r's Wagons.
studebaker Bros. Mfg. Co.

Lightning Arresters.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Westlnghouse El. A Mfg. Co.

Magnet Wire.
(See Insulated Wires.)

Mechanical Machinery.
Ball Bearing Co.
Besly A Co., Chas. H.
Ferracute Mach. Co.
Garvin Machine Co., The.
Robertson & Son, Jaa. L.
Stilwell-Bierce Smith-Vatle.

Mica.
Central Electric Co.
Commercial El. Supply Co.
McLaurin & McLaren.
Munsell & Co., Eugene.
Schoonmaker, A. O.

Mining Apparatus, Elec.
General Electric Co.
Westlnghouse El. A Mfg. Co.

Motors.
Ahlm-Edwards Elec. Co.
American Engine Co.
Belknap Motor Co.
Boston Mr tor Co.
Brush Electric Co.
Bullock Elec. Mfg. Co.
Card Electric Co.
Central Electric Co.
Chicago Armaiure Co.
Commercial El Supply Co.
Dallett A Co., Thos. H.
Diehl Mig. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Keyst- ne Electric Co.
Metropolitan Electric Co.
Muir A Son, Thos.
Northern Electl. Mfg. Co.
Ohio Electric Works.
Peoples Electric Co.
Scott& Janney El. A Mfg. Co.
Stanley *Elec. Mfg. Co.
Storey Motor A Tool Co.
Triumph Electric Co.
Warren Electric Mfg. Co.
Westlnghouse El. A Mfg. Co

Packing.
BeBly A Co. Chas. H.
Garlock Packing Co.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
California Asphalt Co.
Central Electric Co.
Commercial El. Supply Co.
Johns. H. W. Mfg. Co.
Standard Paint Co.

Phosphor Bronze.
Besly&Co., Chas. H.
Phosphor Bronze Sm. Co. Ltd.

Platinum.
Baker A Co.

Poles.
Carley, Ira.
Lindsley Bros.
National Tube Works Co.
Perrizo & Sons.
Pittsburg A L. S. Iron Co.
Sterling A Son. W. C.

Porcelain.
Bryant Electric Co.
Central Electric Co.
Commercial El. Supply Co.
Empire China Works.
Peru Elec. Mfg. Co.

Pulleys.
Rockwood Mfg. Co., The.

Pnsh Buttons.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Partrick & Carter Co.

Refiners.
Swarts Metal Refining Co.

Reflectors.
Muir A Son, Thos.

Regulators.
Belknap Motor Co.

Re-Winding.
Chicago Armature Co.
Chicago Edison Co.
Electrical Exchange, The.
Elliott, W. H., Electrio Co.
Hodee, Walsh A Loring,
National Electric Co,

Rheostats.
Am. El. Heat. Corporation.
General Electric Co,
Iron Clad Rheostat Co.
Leonard, Ward, Elec. Co.
Muir A Son, Thos.
Westlnghouse El. A Mfg. Co

Second-Hand Machin'y.
Chicago Armature Co.
Cornman Co.
Eieciri' al Exchange. The.
National Electric Co.

Shades.
Muir A Son, Thos.

Speaking Tubes.
Electric Appliance Co.
Partrick A Carter Co.

Speed Indicators.
Besly A Co., Chas. H.
Keystone El. Instrument Co.
Queen & Co.
Weston Electrical Inst. Co.

Steam Heating.
Holly Steam Eng. Co.
Webster A Co., Warren.

Steam Indicators.
Rtbertson A Son, Jas. L.

Steel Pipe.
National Tube Works Co.

Storage Batteries.
American Battery Co.
Electric Storage Battery Co.
Ohio Storage Battery Co.
Willara El. A Battery Co.

Tapes, Insulating.
American Electrical Works.
Brixey, W. R.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Insulated Wire Co
Okonite Co., The.
Simplex Electrical Co.
Standard Paint Co.
Washburn A Moen Mfg. Co.

Telephones, Telephone
Material and Switch-
boa ds.
American El. Telephone Co.
Central Electric Co.
Commercial El. Supply Co.
"Elgin" Telephone Co.
Farr Tel. A Cons. Sup. Co.
Kusel, D. A. Tel. Mfg Co.
Lockwood T. A T. Co. of Am.
Metropolitan Electric Co.
Orne Elec, Cons. Co.
Peoples Electric Co.
Standard Tel. A El. Co.
Stromberg-Carlson Tl.M.Co.
Taber A Mayer.
Viaduct Mfg. Co.

. Western Tel. Cons. Oo.
Whitman & Couch.

Transformers.
Central Electric Co.
Commercial El. Supply Co.
Diamond Elec. Co.
Elec. Eng. A Supply Co.
Ft. Wayne Elec. Corporation
Garton-Danlelh Elec Co.
General Electric Co.
Stanley Electric Mfg. Co.
Westlnghouse El. A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
Brill Co , J. G.
General Electric Co.
Westlnghouse El. A Mfg. Co.

Turbine Wheels.
Dayton Globe Iron Works Co.
Leflel & Co., Jas.
Pelton Water Wheel Co.
Smith Co., S. Morgan.
Stilwell-Bierce Smith-Vaile.

Water Wheels.
Am. Impulse Wheel Co.
DaTton Globe Iron Works Co.
Leffel A Co., Jas.
Pelton Water Wheel Co.
Smith Co.. S. Morgan.
Stilwell-Bierce Smlth-Valle

w i re. Bare.
Besly & Co., Chas. H.
Brixey, W. R.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Standard Underground C Co
Washburn & Moen Mfg. Co.

X Ray Outfits.
Central Electric Co.
Commercial El, Supply Oo.
Queen ft Co.
Swett h Lewis. —
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L CURRENTS,
NATING.

Ceiling

Column Fans,

Propeller Fans,

1

Exhaust Fans.

HIGHEST EFFICIENCY.
GREATEST DURABILITY.

Our finest designs are ornamented with solid cast brass,

NEW CATALOGUES ARE NOW READT.

Any of Our Fans Furnished with
Four Blades if so Ordered.

SHOWROOMS:
New York, 561-563 Broadway. Boston, 128-132 Essex St.

diicsLgo: 192-194 ITslzi Buren St.
Agents for Canada, Canadian General Electric Co., 65=71 Front St. West, Toronto, Can.

Diehl Manufacturing Company
Elizabethport, IM. J.
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HOME AGAIN

THE°PRICE

VICTORY
/comes high but
v we must have it!

it

OF

HEAVENS !

W/LL/E , HOWDID

THE OLD MAN 's£7

into such A condtt/oai?
~AATD W/TH THAT 816, ELEGANT CA TALOOUF 0£

OVgS ALMOST ON THE- PKESS TOO.'

AIOT DEAD- -<l£f

-

ONLY SLEEPING "

],, ~7J»\

*^<m

ft-- L.fVF/JLHiAys

O/D TALK TOO Af(/C/f—

BUT THAT FLAG WAS PLANTED

lifc^An;
r=s



June 10. 1897 WESTERN ELECTRICIAN



WESTERN EI ECTRICIAN June 19, 1897

It Is Generally Conceded
That Series Wound Ammeters stand up better in actual service than those

of any other type, and it is also a pretty well known fact that

A PROPORTIONAL SCALE

Is only obtained by the use of permanent magnets.

We have recently improved our instruments of this type and now offer an instrument

which is strictly dead beat without a mechanical brake.

A combination of these qualities

Is Found Only in Our Standard Station Instruments for

Direct Current.

Whitney Electrical Instrument Co.,

PENA000K, N. H., anil SHERBROOKE, QUEBEC.
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THE LARGEST STORAGE BATTERY PLANT
TRADE MARK

:

"eijlon'tif accumulator"
REGISTERED SEPTEMBER 11, 1884. In the World.

160 Chloride Accumulators,

CAPACITY 2,500,000 WATT HOURS.
Replacing 2,000 Horse Power in Boilers, Engines and Dynamos.

j
Peak of the Load.

CARRIES
]

Entire Load of Station for 6 Hours During the Night.
Entire Sunday Load for 14 Hours.

Installed for the Philadelphia Edison Electric Light Co. by

THE ELEGTRIG STORAGE BATTERY CO.,

Drexel Building, Philadelphia.

BRAJVCH OFFICES:
New York,

20-22 Broad St.

Boston,
92 State St.

Chicago,
1543 Marquette Bldg.

San Francisco,
222 Market St.
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Western Electric Co.,

New York. Chicago.
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Largest Leather Belt in the World.
MANUFACTURED BY

Chicago Belting Company,
67-69 South Canal Street, CHICAGO, ILL.

GEO. Q WHITNEY &. A. S. BADSER, Receivers

STATION. NEW LEVEE ST. *&•-;

•'••£: BET RICHARDS market sts

OFFICE OF RECEIVERS: S2S GRAVIER.ST.
TtlEPHONE H? I486

New Orleans, la. Dec.a6th.i896.

Chicago Editing Co.,

#316 & 318 St. Charles St.

Gentlemen:

-

In reply to your enquiry regarding the 143 feet of

84 inch wide three ply "Reliance Belt", furnished to us by your

Company, we wish to say that it has now been in use for about

five months. We have found that this belt is all that you claimed

it to be, and since the day it was put on the pulleys.it has never

given us a moment's trouble. It runs true and straight, is very

even, and has stretched very little, although we have carried with

it a load of 1800 horse power. The belt is made without rivets

or pegs, depending only on the cement, none of the laps or joints

have opened, and the belt is in apparently as e^od condition as it

was t>he day it was placed upon the pulleys.

Very truly,

^^^HU^caf^

WRITE FOR PRICES ON "DYNAHO" BELTING.

Boston Office. 154 Congress St.

New York OificeJJrewster Eng. Co.,

Thames Building, New York City.

Send for Circular A, or
mention Western Electrician.

Steady Lights from

Unsteady Power.

The Chapman Voltage Regulator
Controls the voltage of varying speed dynamos.

Lamp renewals reduced.
Perfect regulation of voltage by an automatic device magnetically

controlled. 25 to 50 per cent, variation in speed of water wheel or
engine controlled within 2 per cent, of the normal, and it acts as
quick as a circuit breaker. Every central station should have them.
Generators can be worked nearer the limit of their capacity by their
nse, thus increasing their effective working power.

Some who are using:
Vermont Electric Light Co., Burlington, Vt.
Glen Mfg. Co., Berlin, N. H.
Bumford Falls Sulphite Co.. Rumford Falls, Me.
Northfield Electric Co., Nonhfield, Vt.
Hollingsworth & Whitney Co., Walerville, Me.
Bar Mills Electric Co., Bar Mills, Me.
Forest Mills Co., Bridgton, Me.
Norway Electric Light Co., Norway, Me.

Crookston Water, Pr. &Lt. Co.. Crookston, Minn.
Pondicherry Mills, Bridglon, Me.
Kingston Electric Co., Philadelphia, Pa.
Burgess Sulphite Co., Berlin, N. H.
Cliff Paper Co., Niagara Falls, N. Y.
Westhrook Electric Light Co., Westbrook, Me.
Valleyfleld Electric Co., Vallevfield, Quebec.
Orr & Co., Paper Mills, Troy, N. T.

Recent orders have just been received from Stanley Electric Mfg. Co., Pittsfield, Mass.; Calumet
& Hecla Smelting Co., So. Lake Linden, Mich.; Edison Elec. Ill'g Co., Topeka, Kan.; Marietta Elec.
Co., Marietta, O., and Westbrook Elec. Lt. & Pr. Co., Westbrook, Me.

CORRESPONDENCI .icr
Patents owned and controlled exclusively by

§ BELKNAP MOTOR CO.,
Home Office and Manufactory: Portland, Me., U. S. A.
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Illustrated

Catalogue

. . . UPON . . .

APPLICATION.

Interior Conduit & Insulation Co.,
GENERAL OFFICES AND WORKS:

527 W. 34th St., NEW YORK, N. Y.
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STORAGE BATTERIES.
New Process, Perfect Insulation, Highest Efficiency.

Non
Infringing.

An Electro-Chemically

formed SOUP LEAD Plate.

NO PASTE, NO PELLETS,

NO CEMENT, NO JOINTS.

Protection
Guaranteed.

CANNOT BUCKLE NOR
BEND. NO SHORT CIR-

CUITS IN CELLS. INTERNAL

RESISTANCE VERY LOW.

Storage Batteries of an) Capacity or Voltage

For Central Station Plants, Isolated Lighting Plants, Incandes-

cent Lamp Testing, Trolley Regulating, Block Signal Service,

Electroplating, Propelling Launches, Portable Tools, Venti-

lating Fans, Elevators, Horseless Vehicles, Telegraph and

Telephone Stations, Phonographs, Chemical and Medical Use,

X-Rays, Etc.

THE OHIO STORAGE BATTERY GO
S3 Wad

EASTERN OFFICE,
llaehado & Boiler, 303 Broadway,

BTeiy York,

., Cleveland, O.

Agencies in all Large Cities.

Write for Catalogue.

A, W. KILBOl'RXE.

GENERAL
SALES AGENT,
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Tides may come ;

Tides may go,

With trade ocean's

Ceaseless flow.

But the lash of

Competition's spray
Can never wear this

Name away—
Its been here seven years-

"ft's come to stay /"
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IMPR
SEND FOR CATALOGUE C.

_0

Jte^fe.

NO. 20. NO. 21,

^
NO. I PLATE. LOCK FLUSH.

"HART SWITCH" is Stamped in the

THE HART & HE
Hartford,
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OVED.
SEND FOR CATALOGUE C.

No. 2 Box (face plate removed
with two IO Ampere D. P
Switches.

Metal of Every Genuine Hart Switch.

QEMAN MFG. CO.,
Conn.
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ALGATRAZ

ELECTRICAL

COMPOUND,

INTERIOR

CONDUIT TAPE,
MANUFACTURED BY

The California Asphalt Co,

57 East 59th Street, New York.

Absolutely Unequaled for

ELECTRICAL AND WIRE INSULATION, Insu-

lating Connections, Dynamos and Motor
Bases, Battery and Accumulator Shelving,

Circuit and Switch Boards.

WATER-PROOFING CUT-OUT BOXES, coat-

ing wires when subjected to acid or alkaline

fumes, and when laid under cement, etc.

PAINTING POLES, BRACKETS, Cross-Arms,
Benches, Floors, etc.

COATING CABLES, Lead-Covered Pipes, and all

underground work.

Alcatraz Electrical Compound
Is manufactured of the celebrated brand of Alcatraz

Asphalt, and possesses many well-known points of su-

periority. It has been tried under severe and exacting-

conditions, and has given perfect satisfaction. IT WILL
NOT SCALE, CRACK OR BURN. PRESENTS A
SMOOTH SURFACE. ADHERES TENACIOUSLY. NOT
AFFECTED BY THERMAL OR CLIMATIC CONDI-
TIONS. RESISTS THE ACTION OF THE ELEMENTS,
ACIDS, ALKALIES, SEWER GASES AND POSSESSES
GREAT STRENGTH AND ELASTICITY. Being the

producers of the raw product, -we are enabled to save

the middleman's profit, and otfer consumers a superior

article at a very low price.

Sample Upon Application. Agents Wanted in all Leading Cities.
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The Standard for Ten Years.

PA B ELECTRICAL COMPOUND.
Tried,

Tested,

Known,
Recommended.

This is a
Guarantee
of
Superiority.

Experiments are Expensive.

THE STANDARD PAINT CO.
Manufacturers of P & B Products,

81-83 JOHN STREET, NEW YORK.

P

In Stock by all Dealers.

P & B Insulating Tape.

P & B Armatare and

Field Coil Varnish.

P & B Preservative

Paints.

*

*

THOS. MUIR & SON,
13 Larned St. W DETROIT,

Manufacturers Mir) ,

and MltrM.,
• Selling Agents for •

gyp |^yy
f Card Electric Co., Dynamos. \

} "Lundell" Motors and Fans. ? Aluminum-Lined

f "Imperial" Incandescent Lamps, f REFLECTORS
J Interior Conduit, Brass and Iron, f

Insulated Wires.

OUR NEW

ELEVATOR

AUTO-MOTOR

STARTER.

\ Insulating Tapes, Etc.

f "Detroit" nedical Batteries. J

INCANDESCENT
AND

J WELSBACH
\ LIGHTS HADE

1, 220, 500 Volts. • PRICES

J
Estimates Given on Elevators.; brilliant

t GET
\ OUR

YULCABESTON
^

PS50

Controller and

Motor Parts.

dT>

Commatator Kings. Brnsh-Holder Bushings, Controller
Parts, Field Magnet Spools, Etc.

Revised prices on TROLLEY LINE INSULATORS, Philadelphia Section
Insulators, Insulated Crossings, Etc.

H.W.JOHNS MFG-CO.;™
100 William St., New York, Philadelphia. Boston, London,

ELECTRIC CIGAR LIGHTER
AND ADVERTSING

DEVICE.

For prices and further particulars address

ELECTRIC CIGAR LIGHTER & ADVERTISING CO.,

1506 Chemical Building, ST. LOUIS, MO,
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COLUMBIA
Incandescent Lamps.

UNEQDALED I QUALITY

Before renewing your annual con-

tracts for Incandescent Lamps we re-

quest you to make a test of the Columbia.

We believe you will find it the most uni-

form in candle power and in consumption

of energy. The candle power is well sus-

tained and the lamps do not grow yellow

with age. They furnish the most econom- 7JT"

ical means of transforming electrical en-

ergy into light and large savings may be made by their adoption.

We reqviest correspondence with those desiring lamps for

immediate requirements or for future delivery. Special prices

for annual requirements.

Lamps carried in New York stock for the accommodation

of our Eastern trade.

Our prices have never been lower than at present.

The Columbia Incandescent Lamp Co.
MAIN OFFICE AND FACTORY,

1910, 1912, 1914 Olive St., St. Louis, Mo.

BRANCH OFFICES:
Chicago: 1236 Monadnock Building. New York: 711 Havemeyer Building. San Francisco: Paul Seiier Electrical Works,
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THE ELECTRA
•TRADE MARK- •TRADE MARK'HIGHEST GRADE NUERNBERG CARBONS.

FOR DIRECT CURRENT ARC LAMPS, FOR ALTERNATING CURRENT ARC LAMPS.
SEND F-OR L.ATEST PRICE 1_IST TO-

HUGO REISINGI NO. 38 BEAVER STREET, NEW YORK.
SOLE IMPORTER FOR THE

UNITED STATES AKD CAMUA.
«>««S<S>3k^<8^<^><^<S><s><s><s><s>«><s><£<s><8^

I The Tuerk Alternating T Current Ceiling Fan.
1897 PATTERNS NOW READY.

Some New Features Embodied in Our '97 Product Make
It Better than Ever.

MADE FOR FROM 50 TO 120 VOLTS.

60, 125 AND 140 CYCLES.

THE HANDSOMEST FAN ON THE MARKET.

Strong, Reliable, Noiseless, Durable, Ornamental
and Inexpensive to Operate.

SPECIAL FEATURES:
High Economy.
Self-Oil ins Bearings.
Adjust;.ibl<? Blades.
S* «^ rti ng S\A/itch a t. E lotto r-n.

§Five different styles of finish—Bronze, Bower-

Barff. Ivory and Gold, Nickel, Polished Brass.

SEND FOR 1897 CATALOGUE.

HUNTER FAN & MOTOR CO.,
FULTON, NEW YORK.

E. B. LATHAM & CO., General Sell-

ing Agents, 136 Liberty Street, New

York, U. S. A.

TYPE C 1^. SO.

20
th

century ceiling fan.
For High Alternation Systems.

^Hfl
Five Quiet

Aluminum Blades. Running.

Thirty-Inch Sweep. High Efficiency.

500 to 600 Powerful Breeze

Revolutions Direct

per minute. :

l£SKt/^
:> Connected.

TYPE C. F. 30.
Current Consumption, 1 OO Watts.

THE EMERSON ELECTRIC MFG. CO.,

ST. LOUIS, MO., U. S. A.

THE AMERICAN ELECTRIC METER.

Designed

for all

Forms

of

Service.

Scud tor cir-

< ii I iirs and
price lists. 3-Wlre22-Llghl Meier. Case Open, ShowingMechanism.

PHILADELPHIA,

PA.

CARD TO THE PUBLIC.
The General Electric Company, Westinghouse Electric Company, Thomson-Houston Electric

Company ami tlie Testa Electric Company have brought suits against the Scott & Janney Electric &
Manufacturing Company for "alleged infringements"* of their various patents.

This is the USUAL "BLUFF" that is brought to bear upon those whose inventions are bound to

supplant the inventions of the above named and other large electrical concerns, who cannot at their own
terms control such new inventions.

We are manufacturing under ourown patents and are not infringing.
The above named firms are suing us upon a small fan motor as an excuse to get a chance to make

the public believe that the state of the art is not history as far as they know it.

They have spent millions of dollars Irving to invent apparatus to do certain things. They failed.

We did invent it and have had it patented all over the world. AND IT WORKS.
They will try by stratf gy to do what they dare not do openly.
We wish to ask that the dealers and others who have received or will receive threatening letters

from the above named concerns, will please send same to our attorneys, Messrs. Alexander & Magill,

(jirard Building, Philadelphia.
We are in the field to stay and do not propose to be intimidated. The bcott & -launey Long Dis-

tance Single Phase Alternating Kailway and Tower System will supersede the inventions ot the above
named companies. AND THEY KNOW IT.

FUUX PROTECTION GUARANTEED TO ALL
PURCHASERS OF OUR APPARATUS.

The Scott & Janney

Electric and Mfg. Co.,

1707-1709 Filbert Street, PHILADELPHIA.
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IT IS EASIER TO MISTAKE OUR RIGHTS THAN
TO RIGHT OUR MISTAKES.

It is your right to buy what you please, but you will

have no mistakes to right if you make sure of getting ANCHOR
SWITCHES. You can tell them by the "Anchor" stamped on the

handle.

Anchor Electric Company,
IM. NEW YORK.

TRANSFORMERS.
DIAMOND ELECTRIC CO.,

SCHEEFFERS
WATMYIETERS. Office:

1302 Fisher Bldg..
CHICAGO, IIX.

Manufacturers,
Factory

:

PEORIA. ILL,.

SCHEEFFERS
NEW TRANSFORMER.

WATT-METERS.
TheNewEnglandPushButtonSwitch

IS EITHER

OFF or ON
And will stay so for a lifetime.

No Breaking, No Wearing Out.

AN \l I 111 T\l. SWITCH THAT IS
BOTH ORSAMENTAX AND SUBSTAN-
TIAL

DEARBORN ELECTRIC CO., CHICACO,
Western Agents.

The O. S. Piatt Mfg. Co., Bridgeport, Conn.

CHICAGO ARMATURE CO.,
Armatures. Fields

an d Transformers
Re-wound.
Duplicate A r ma-

tures made.
Expert Electrical

'INCORPORATED.)

14 and 16

North Canal St.,
CHICAGO.

Onr Specialty: Commutators made and re-filled and armature winding for any system,

FOR SALE:
\ew and second-

hand l>.Yiiamo-.lIo-

torw. A re- Lamps, etc.

Write for our spe -

cial discount.

BUCKEYE
QUALITY

UNEQUALED
FACTORY
PRODUCTION
TRIPLED.INCAND

Monadnock Building, Chicago.
IVI

THE BUCKEYE ELECTRIC CO., Cleveland, Ohio.
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ErGEJTE F. Phillips, Frest. F. N. Phillips, Tre&s. W. H. Sawyer, Secy.

AMERICAN ELECTRICAL WORKS,
I'HO VI DESK K. R. £.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICAN JTE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Store, P. C. Ackerman, 10 Cortlaudt St.

Chicago Store, F. E. Donolioe. 241 Madison St.

Montreal Branch. Eugene F. Phillips' Electrical Works.

J DIRECT
H DRIVEN

M^N5FIELD,DHiU.5./l

H BELL
EASY K I \<i ER.

PIVOTED ARMATURE,

DOUBLE ADJUSTMENT.
SEND FOR CATALOGUE.

HUE8EL & MANGER,
MANUFACTURERS',

290 Graham St., Brooklyn, N. Y

It gives a light that's white and bright,
And two cents is the cost per night.

WE UNDERSELL ALL!
Bicvcle Electric LightsM.OO
NecdtieElf.trie Lights 1.60

Edison Electric Motors 1 00
.^« 88Medical Batteries.... 3.95

Electric Bells, flnest ... .25

Ui y Batteries, best 25
^-11*' 81("i Bi.-u-Lfs.l.fst made 39.00
*=.!— 81.25 Bicycle Bells 50

Agents Wanted.
Our Bicycie Electric Light

r
-v "is the best thing that ever

^x/V happened. Catalogue free.

^Ohio Electric Works,
13 S. Water St.,

Cleveland, Ohio.

THE ORIGINAL PATENTEES AND MANUFACTURERS OF

Cement-Lined Ducts

Engineers and Contractors for Complete Subways.

Address all Correspondence : JEW HAVEUT CONS'.

The Connecticut Pipe Manufacturing Company,

Office and Factory, West Haven, Conn.

Business Established 1S65.

Incorporated 1892.
E. H. Phipps, President.
Geo. O. Richards, Secretary.
Charles Ward, Gen. Mgr.

THE CLARK WIRE.
FOR

SWITCHBOARD,

RAILWAY

and MOTOR USE.

CLARK WIRE'

All sizes of

Stranded and Flex-

ible Wire and
Cables with

Clark's Insulation.

Inspector Boston Fire Underwriters' Union says:

"A thoroughly reliable and desirable wire in every respect.

"

The Clark wire has been before the public and in use for the past ten years,

and has met with universal favor. We guarantee our insulation wherever used.

Aerial, Underground or Submarine, and our net prices are as low, if not lower,

than any other first-class insulated wire. We shall be pleased to mail Catalogues,

with terms and discounts for quantities.

EASTERN ELECTRIC CABLE COMPANY,
HENRY A. CLAKK, Treas. and Gen'l Manager.
HERBERT H. EUSTIS. Pres. and Electrician.

61-63 Hampshire Street,BOSTON, MA!

We have the Largest and Most Complete Electrical

REPAIR SHOPS IN THE WEST.
ELECTRICAL AND MECHANICAL REPAIRS OF EVERY DESCRIPTION SOLICITED.

RUSH JOBS WILL RECEIVE PROMPTEST ATTENTION, phone ,1280 main.

We Insure You First-Class Work, Responsibility, Reasonable Charges.

ICAGO EDISON OOIVI

<&

intylutlri.
T. H. Brady, New Britain,, Conn. , U. S. A.,

Manufacturer of Mast Arms.Pole and
Swinging Hoods, House Brackets and
other Specialties for Construction
Work.— Catalogues and Prices fur-
nished on application.

Newton Appliance Co.,

Beard Bldg., 120 Liberty St., N. Y,

FLUSH SWITCHES,
FIXTURE ARM SWITCHES,

FUSE CARRIERS,
BUC CUT-OUTS, Etc.

EVERYTHING IN WIRE.
BARE AND INSULATED.

ALSO MANUFACTURERS OF THE "CHICAGO" RAIL BOND.

WASHBURN * MOEN MFC. CO.,
WORCESTER, MASS.

BRANCH OFFICES AND WAREHOUSES: New York. Chicago. San Francisco. Houston. Philadelphia.
Pittsburg, Boston.

WEATHERPROOF WIRE.
AGENCIES:

Western Electric Co., New York.

Electric Appliance Co., Chicago.

Pettingell Andrews Co., Boston.

$]) Electrical Engineering Co., Minneapolis.

St. Louis Electrical Snpply Co., St. Louis,

The Bradford Belting Co., Cincinnati.

Phillips Insulated Wire Co,
Office and Factory: PAWTUCKET. R. I.
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WANTED.
Position as superintendent of electric lighting

or power plant by man with twelve years' expe-
rience in building and operating plants. I can
^ive the best of references as to ability and
character. Would be pleased to hear from par-
ties wanting a No. 1 hustler. Address "Hustler."
care Western Electrician, 510 Marquette
Building, Chicago.

WANTED.
Position as superintendent or manager of elec-

tric light or railway plant, or would accept posi-

tion as traveling salesman. Would not object to

invest 10 or 15 thousand dollars. Well acquainted
as salesman. Well posted in light and railway
work. Address KIJU TRICIAX, care
Western Electrician, 510 Marquette Bldg.,

Chicago.

WANTED.
Situation as telephone exchange manager with

independent Co. Can furnish very highest of

reeommendatious and references. Can accept
positiou after the lOtli iust. Am also a thoroughly
competent electric light man. Address "Cable."
care Whstern Electrician, 510 Marquette
bldg., Chicago.WA INIT ED.
ARMATURES TO REWIND.
Winders direct from T.-H. and "Westinghouse
shops. Work guaranteed. Ten years' experience.
Light plants installed complete. Send for prices.

HODGE, WALSH & LORINC,
631 Delaware. Kansas City. Mo.

F-OR SAB-EL.
Second hand Arc Lamps of different manu-

facture; good as new and thoroughly tested:

also, Arc and Incandescent Dynamos and other
electrical apparatus.
Always in the market for scrap Dynamos,

Motors, Wire, Copper, burned out Incandes-
cent Lamps ami Lamp bases, etc. Address Til K
(Ult\)IA\ COJIPAAIY, 1134 Hamilton St.,

Cleveland, Ohio.

FOR SALE.
Electric light plant and franchise. No other

competing electric or gas plants. Will sell en-

tire or part iDterest to responsible party.

Standard Electric Co.. Clinton Wis.

A BARGAIN.
25 k. w. 110 volt generator, direct con-

nected to Westinghouse, Armington &
Sims, or Ideal engine.

A. li. 1 in: A KU\K.
Springfield, 111

Endorsed by Board of Fire UndenvrltBi

SUPERIOR TO
COTTON WASTE

Sate, Durable and
Cheaper

fisp&
%$#&
AriERICAN

SILK HFQ. CO.,

311 Walnut St., PHILA., PA.
Endorsed nt the recent meeting of N . E. Cotton Mlrs-

INTERNATIONAL ELECTRIC CO,
76 Beekman Street,

JMew York.
Ruhmkorfl

induction Coils,

Telephone Colls, Experi-
mental Work, Small Ma-
chinery. Hi ml iny. Posts.

ELECTROTYPES.
CHICAGO ELECTRO. & STEREO. CO.,

149-155 Plymouth Place, Chicago.

electrIgal

exchange,
166-174 S. CLINTON ST.,

CHICACO.

Long-Distance Tel. 744 Express.

WRITE FOR PRICES.

NA/IH
YOU ARE

TIRED
Of using "DYNA =

MO" Belting made
from "5h oulder
Stock," write us

for prices and in-

formation on '

' LE-

VIATHAN" and
"OAK LE AF"
Belting, and our

method of "Belt-

i n g up" ELEC-
TRIC LIGHT and
POWER PLANTS.
High grade Belt°

Ing. only. Best
Results. Least
Cost.

Write fully, con-

d i 1 1 o n s under
which Belting
runs, power re-

quired, etc,

MAIN BELTINGCO..
Belt Makers,

55 and 67 Market St.. CHICACO, ILL.
12-21-1^35 Carpenter St.. Philadelphia.

120 Pearl St., Boston.

I he Coast Line to MACKINAC
•—TAKE THE—

TO
MACKINAC
DETROIT
PETOSKEY
CHICAGO

New Steel Passenger Steamers
The Greatest Perfection yet attained in

Boat Construction—Luxurious Equipment,
Artistic Furnishing, Decoration and Effic-

ient Service, insuring the highest degree of

COMFORT, SPEED AND SAFETY
Four Trips per Week Between

Toledo, Detroit and Mackinac
PETOSKEY, "THE SOO," MARQUETTE

AND DULUTH.
LOW RATES to Picturesque Macklnacand

Return, including Heals and Berths. Prom
Cleveland, $18 ; from Toledo, $15; from
Detroit, $13.50.

DAY AND NIGHT SERVICE.

Between Detroit and Cleveland
Connecting at Cleveland with Earliest

Trains for all points East. South and South-
west and at Detroit for all points North and
Northwest.

Sunday Trips June, July, August and Sept, Only

EVERY DAY BETWEEN

CIeve!and,Put=in=Bay/Toledo
Send for Illustrated Pamphlet: Address
A. A. SCHANTZ, a. p. *.. DETROIT. MICH.

He Deiroit 4 Cleveland Steam Hav. Co.

rtte . Worcester Polytechnic Institute,
WORCESTER, MASS.

T. C. aiEXDEXHALL, President.

Courses of study in Mechanical, Civil and Elec-
trical Engineering, Chemistry and General
Science. New and extensive laboratories In

liueineeriuL', Electricity, Physics and Chemistry.
Special facilities in Steam arid Hydraulics. 176-
pagre Catalogue, showing positions Tilled by
graduates mailed free. Address J. K, MAR-
SHALL. Registrar.

COPPEKf
CO RRY - PA-

;
MITCH ELITEMl3

. CQfFWG

Scrap Copper Wire Wanted.
If you have any Old Copper Wire of any description to

dispose of, it will pay you to communicate with us, as we are
"Ji. all times in the market for any quantity of Scrap Copper
Wire, at the highest market values. We pay cash and send
prompt returns. We are also supplying the electrical trade with
our high grade Babbitt, Cotton Waste, Solder, Etc. Please com-
municate with us.

SWARTS METAL REFINING CO.,
20 N. Desplalnes Street, CHICACO, ILL.

Stilwell's Patentsi™ Water Purifier.

Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS, Catalogue on Application.

Toe Stillell-Bierce & SiiMaile Co.,

DAYTON, OHIO.
Kisilon Iron & Locomotive Works. San Francisco, Cal., Pacific Coast Agent,

THK WILLABI)
STORAGE

BATTERY,
NON-INFRINGING.

PROTECTION GUARANTEED.
The Willard Electric & Battery Co.,

CLF.VE1.A1V1>. OHIO.

AMERICAN''

K

6E

ARE THE BEST. Sena for Descriptive Circular.

Absolutely Non-Infringing.
Protection Cuaranteeo.

AMERICAN BATTERY CO.,
-o iea9. 38 W. Quincy St., Chicago, '"

Anchor or Toggle Bolt.

MENLO PARK MFC. CO.,

Medical Batteries, Bells, Push Buttons, Etc,

EXCLUSIVE FINISHES.
SEND FOR CATALOGUE.

Factory, Menlo Park, N. J..

Newark Office, New York Office,

740 Broad Street, 61 Fifth Avenue.

FRED'K RECKENZAUN
CONSULTING and CONTRACTING

ELECTRICAL ENGINEER.
Specialty:

STORAGE BATTERY WORK.
Storage Battery Plants for Lighting, Power

and Signaling, Equipments for Launches, Yachts,
etc. storage Battery Accessories, and Control-
ling Devices.
Designing, Examinations, Tests, Reports.

44 PINE STREET, NEW YORK.

Electrical and Small Woodwork a Specialty.
Send for catalogue.

C.H. LEVER MFG. CO., CHICAGO.

C!.ul!£!. (>ur catalogue N, is sen

ofilcllTllIC frei ro] tne asking. It listswwiviiiiiiw books pertaining to all the
n_ . k |_- sciences. A copy should be

DlQQKSrft ,iad '"'' n 'ai 'v reference byvwwnwi those desiring electrical,
medical, engineering, scientific, mining and tech-
nical books, which we sell to everybody at
wholesale prices.

Montgomery Ward & Co., Chicago.

mmmt
JHE Wy H, £ L L I TT B L EpTft IL CO,,

CLEVrTL/t/VD-G
Map of the United States.
A large handsome Map of the United

States, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S. Eustis, Gen'l Pass. Agent, C, B.

&Q. R. R., Chicago, 111.

AUTOMATIC BICYCLE BELL
Attached to front fork of machine by a clamp

bracket and connected by a small iever on the
left handle bar. Operated by tne fin-
ger without moving hand out of po-

•

sttlon. Made of best bell metal, baa
fi

a tine Bilver ring, easily adjusted. '

gives short or continuous ring, nick-
el plated. Price for 214 Inch, $1.50;
3 inch, $1.7;'). Sent by mail on receipt I

of price and Hie. for postage.
B3?" Send for Circular "S. A."

PACIFIC ELECTRIC CO., 1 20 Main St., La Crosse, Wis.

TRIMMER'S
TOWER WAGON.

NOVEL FEATURES.
With it a Trimmer can trim about 250 lamps as com-
ared with Gu lamps trimmed by "trudging with ladder
ud kit ' Write for detailed description.

STUDEBAKER BROS. MFG. CO.,

SOUTH BEND, IND.
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Victor Turbine Water Wheel.
Cylinder or Register Gate- Close Regulation and High Efficiency

at Full and Partial Gate.

«,.P^ttention of ELECTRIC COMPANIES is called to this CELEBRATED WATERWHEEL as particularly adapted to their use, on account of its remarkably steady motion,•Ugh speed and great efficiency and large capacity for its diameter, being double
the power of most wheels ot the same diameter. It is used by a number of the leading electric com-
panies with great satisfaction. In the economical use ot water it is without an equal, producing the
highest per cent of useful effect guaranteed.

SEND FOR CATALOGUE AND PARTICULARS.
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shall t»

develop 36 H. P. under 38 feet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts
and where the situation admits of their use we recommend them.

THE STILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
Risdttn Iron & Locomotive Works, San Frauci Pacific Coast Aecnts.

Cedar Railway, Telephone,
Telegraph and Electric Light

POLES.
Pine painted cross arms and Oak pins. Get

our prices for delivery at any destination. Six
sorting yards, our Monroe yard being most
Southern and Eastern in Michigan. Our card:
Ai poles and good despatch.

W. G. Sterling & Son,
MONROE, MICH.

Playing Cards.

You can obtain a pack of best quality

playing cards by sending fifteen cents in

postage to P. S. Eustis, Gen'l Pass. Agent,

C, B. & Q. R. R., Chicago, 111.

WHITE CEDAR POLES
And STREET GAR TIES.

Wholesale Producers.

:RRIZO &. SONS, DAGGETT, IVIICH

CEDAR
Lindsley Bros.,

MENOMINEE, MICH.,

WHOLESALE PRODUCERS. POLES

Ira Carley
Can ship you anywhere anything in cedar from
a 3 in. 7 ft. to 7 in. 70 ft. Electrical con-
tracts my specialty.

INCALLS, MICH.

Cedar Poles at First Hands.
We can supply you with anything In the cedar line. "Write for delivered prices.

Pittsburgh & Lake Superior Iron Co., Whitney, Menominee Co., Mich.

Our new catalogue of Elec-

trical Books. Contains 100

pages, listing all electrical

books to date of publication.

Send for a copy, mailed free

to any address. Electrician

Publishing Co., Suite 510
Marquette BIdg., Chicago.

Given
Away

if, "ifMS

4fe ©if
ifeliJei i"

I©

^Jfe& ©GOD'

SPSS!

The Standard Open Circuit Batteries

of the World.

SEND FOB CIRCULAR AND PRICE3.

THE LECLANCHE BATTERY CO.,

111 lo 117 East 131st St.. N. Y.

The Bullock Electric Mfg. Co.,
1032 BROADWAY, CINCINNATI, OHIO. %#

ELECTRIC LIGHT
AND

POWER PLANTS
AND

SLOW SPEED
MOTORS.

NEW YORK:

BOSTON:

St. Paul Building.

No. 8 Oliver Street.

PHILADELPHIA:
No. 662 Bourse Building.

CHICAGO:
No. 623 Western Union BIdg.

IT'S ALL RIGHT.

Webb's Telephone Hand-Book. A book for the
expert as well as the novice- Price $1.00.

ELECTRICIAN PUBLISHING CO.,
5(0 Marau«tte lulldirtp-.

The Best of Incandescent Lamps for 1? cents each.
Send us your burned-out lamps and we will return them at the above price and GUARANTEE them to be equal

to the best.
We have a good filament. We procure a vacuum superior to the mercury process.

We renew only those bulbs which have not lost their vacuum, and thus proven that they are without flaw.

We thoroughly clean the bulbs and tighten the loose collars.

Lamps to be renewed should be sent by FREIGHT, as we pay charges to our factory. Be sure your name accom-
panies shipments and advise us by letter of voltage, base, efficiency and candle power desired.

Lynn Incandescent Lamp Co., Lynn, Mass.
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THE STROMBERB-CARLSOH

TELEPHONE MANUFACTURIN6 CO,
72 JACKSON BOULEVARD,

CHICAGO, ILL., U. S. A.

This Company owns letters patent granted to Alfred Stromberg

and Androv Carlson, under sundry dates, covering Telephone Ap-

paratus that infringes none and is second to none.

Full Equipment for Central Stations, also for House, Office, Factory, Police and Fire Alarm
Systems, manufactured in our own shops from crude material. The very Simplest and most
Efficient Street Railway System on the market.

American Electric

Telephone Co.,

The Largest Manufacturers
-OF-

"elephones #switchboard
IN THE UNITED STATES.

All Goods Strictly High Grade.
325 exchanges, aggregating 60,000 telephones, in

use. Three years service. Write for our 1897

catalogue showing new types and prices.

American Elec. Telephone Co.,

I 7 1 and I 73 S. Canal Street, CH ICACO.

Swedish
Telephones.

Adjustable Arm 'Phone for Ex-
change and Toll Lane Work.
Write for prices.

WHITMAN &COM
196 Summer St., Boston.

McFell Electric Co., 1 549-50 Marquette Bldg,, Chicago Agents.

Making Rosettes Our Specialty—
Write for full particulars, free Samples, etc

RCleat-Concealed-Combination-Sq. Base

OSETTES
Investigate—$6 saved is interest on $roo.

H.T. PAISTE CO.
PHILADELPHIA

WESTERN TELEPHONE

-^CONSTRUCTION CO.,
260 S. Clinton Street, CHICACO,

. . LARGEST MANUFACTURERS OF . .

Telephones and Appliances,
EXCLUSIVELY, IN THE UNITED STATES.

^FACTORY-.

StmatO

\

mum
ELECTRIC

MACHINE

DESIGN

TAUGHT

BY MAIL.

The Mechanical-Electrical Scholarship is a thorough course of instruction
for persons who wish to obtain such technical education as will qualify them
to design electrical machinery and to become Electrical Engineers.

Studies are carried on at home. Specially prepared Instruction and Ques-
tlon I'apc-rs take the place of text-books. Instructors direct the student and
assist him in his studies. Mechanical Drawing is successfully taught by a new
method.

For those who wish to study the operation and installation of electric
'

light, power and railway plants, the Electrical Power and Lighting Scholar-
ship is designed.

We also have courses in Steam Engineering; Civil Engineering in all its

branches; Book-Keeping and Business Forms add the English Branches.

Mention the subject in which you are interested and send for our Free Cir-

cular which contains full particulars. Address

THE INTERNATIONAL CORRESPONDENCE SCHOOLS,

Box 1002, SCRANTON, PA.

- BRYANT OOODS ARE GOOD OOODS." I

BRYANT-PAISTE SWITCH.

prices greatly reduced.
write; your jobber for revised

FIGURES.

THE BRYANT ELECTRIC CO..

eniDQEPORT, CONN. CHICAGO. ILL.

a i)

THE BEST ANSWER TO A QUESTION
On Wiring, can be found in the New Book,

WIRING TABLES,
"How They are Made and How to Use Them."

BY THOS. C. CRIER.
Whenever you are asked a question on Wiring, refer the

questioner to this book, and he will find what he desires.

THE BOOK CONTAINS: The Law of Resistance, Electromotive Force and Current
Fully Explained. How to Calculate tile size of Wires. The Different Methods of WirinR, with
Diagrams. How to Apply the simple Formula, in Calculating the Size of Wires Under all Condi-
tions. Diagrams for wirings Point. 4 Point, Head Light and Heat Regulating Switches.

87 TABLES ON W I It I \«. AM) VALUABLE DATA.
Ohm's law is described in such plain and simple language

that one cannot fail to clearly understand it,

Bound In Cloth, 80 Pages, Size 5x74 In. Sent, prepaid, on receipt of price, $1.00,

ELECTRICIAN PUBLISHING CO.,
510 Marquette

Building, CHICAGO.
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There are some who do not know that we are on top of this earth.

There are many who thank their stars that

WE ARE ON EARTH!
There are "others" who wish to goodness we would get off the earth, but

WE ARE HERE

TO STAY

!

We may not be the "whole thing," but we don't have

to apply to the U. S. Supreme Court for a certificate of

character. Any one of our many customers will tell you

that they never heard our name coupled with fraud.
This_is our Exchange and Intercommunicating

Desk Set.

This is our Long Distance
Toll Line and Exchange
Telephone.

The Famous

Stromberg=
Carlson

Telephones and Switchboards, also In=

tercommunicating, Police, Railway, Fire

Alarm, House, Factory, and all other
Telephone Systems are strictly above
board, and

SECOND TO NONE.
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THE STROMBERGCARLSON

Telephone Mfg. Co.,

76 W. JACKSON BOULEVARD,

CHICAGO, ILL, U. S. A.

This is our Police and Street Railway Box. See how simple.
Nothing to freeze or get out of order.
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TELEPHONE and Electric
Woodwork.

HIGH
H. C. Underwood Mfg. Co.,

New York Office: 320 Broedway. WABASH, IND.

BOXES! BOXES!! BOXES!!!
BOXES OF ALL, KIXIES FOR ELECTRICAL VI R-

POSES, AND REMEMBER THEY ARE STEEL—
XOTCAST IRON.

Safe, economical, high grade, convenient. Standard steel armored slate lined junction boxes for any number of circuits with or without
main or branch switches for concealed work or conduit.

Steel drawn branch and outlet boxes threaded for any size conduit. Steel drawn switch boxes for all the standard switches.
Square and round branch boxes with complete porcelain cut-outs.

We are most thoroughly equipped for switchboard work.

Be sure to examine our new Circuit Breaker and investigate the Automatic Locking Device which prevents the breaker being closed with-
out first opening circuit at some other point, thereby guarding against excessive current and consequent injury to apparatus due to the non-
action of breaker while being closed.

A Word More about Station Switches: We have not spent years of experiment to produce an instantaneous break switch. What we are
producing is a switch with all copper contacts of liberal area and very accurately fitted, which can't help breaking the circuit simultaneously at all

points. We have not followed the old rut in design of station switches, because our aim has been to produce something better and something new

THE BOSSERT ELECTRIC CONSTRUCTION COMPANY,
>, IM. Y.

E. S. TABER. V. A. MAYER.

TABER & MAYER
Manufacturers and Dealers in

Electrical Goods
AND

TELEPHONE APPARATUS.
Telephone Instruments, Switchboards, Transmitters, Receivers, Cords,

Jacks, Plugs, Drops, Switches, Experimental Work.

i8=; Franklin St.. Rn^ton. JVtaes
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^^ You've seen them.^V Worked fine,

x- Didn't they?

If you are interested in

GOOD TELEPHONES
Send for our catalogue.

ORNE ELECTRIC CONSTRUCTION CO.,

Owlngs Building, Chicago.

^T^THIS(o HAS BEEN MAKING

Telephones
8

s 20 YEARS, NOT CHEAP BUT
SERVICEABLE AND FULLY GUARANTEED.

3U- CIRCULARS FURNISHED.

Viaduct Electric C°
BALT1MQRE.MD.U.5A.

NEW CATECHISM OF ELECTRICITY*
A PRACTICAL TREATI-E.

TESTinONIAL. ('has. M. Weir, Chief Engi-
neer U. S. Projectile Works, Brooklyn, W. N .:

"It is one of the most practical and concise
works on the subject 1 ever saw It is just the
right thing in the right place, and I most cheer-
fully recommend it to all who desire a practical
knowledge of Electricity."

This is a book of 550 pp.. full of up-to-date in-

formation. 300 illustrations. Handsomely bound
in red leather, pocketbook form, size 4 1,ixo>4,
with titles and edges in gold. Price. $2.00, post-
paid. 100 page descriptive catalogue of electri-

cal books free on request.

ELECTRICIAN PUBLISHING COMPANY.
510 Marquette Building, Chicago.

2 cc
I NA/AIMT ONE

but can't spare the money." To such we say— let us know how much
you can pay in cash—give us references, and we will take balance
in installments.

uiwr YOU El'KEKAPACKIXG? It lasts 3 to 4 times«MwC **** longer than any other. We manufacture Eeed
MM.a-n. Water Heaters, Damper Regulators, Separators,
TRIED Oil Extractors, Exhaust Heads, Filters, Etc.

SEND FOR CATALOGUE.

Jas. L. Robertson & Sons,
76KM"1 '

Successors to HINE & ROBERTSON CO.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Apparatus for

Arc, Direct Current and Alternat-
ng Incandescent Lightingand

Power Transmission.
THE LATEST

Improved Type

OF

ELEVATORS
IS THE

Direct Electric.

Have you seen ours?

It has many advantages

over all others now in

the market.

For Descriptive Circular or Other Information, Address

MORSE, WILLIAMS 8c CO.,
1105 Frankford Ave., Philadelphia. 108 Liberty St., New York City.

19 Pearl St., Boston. 82 Church St., New Haven.
425 Spruce St., Scranton, Pa. Builders' Excharge, Baltimore.

314 Fourth Ave., Pittsburgh.

das ymmr- stock

ceopiesname Co

MftPlSON, WIS

DIRECTORY OF PRINCIPAL ELEC-

TRICAL AND MECHANICAL

ENGINEERS.

Charles A. Pratt,

Consulting Electrical Engineer.

Power transmission and subdivision for
factories. Electric coal mining plants.
Designs for special machinery.
Plans, specifications, tests, supervision.

1118 Jlonadnock Bldg., Chicago.

Foree Bain,
Electrical and

Consulting, Mechanical Engineer.
Designing,
Supervising, Plans, Specifications and
Constructing, General Engineering.
Testing. Expert in Patent Causes.

Suite 1657, 1G5S and I4>51>
Monadnock Bide, CHICAGO.

William H, Bryan, M. E.,

H. Ho Humphrey, M, S.,

Mechanical and EfleeSrieaS Bnginean,
Consultations, Reports, Estimates, Plans
Specifications. Soperjutenaence, Tests, Pur-
chasing. Designs of Central Stations a Spe

1.11.1 Turner Building- *• l<oui*

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

30G Oriel Bldg., ST. LOUS. SIO.

THETELEPHONE HAND-BOOK
BY

HERBERT LAWS WEBB.
Price §I.OO.

The only' complete and practical work
of its kind on the market.

PUBLTSHRD BY

THE ELECTRICIAN PUBLISHING CO.,
Suite 510 Marquette Bulldlut', Chicago.

THE AURORA HANG - UP

DRY BATTERY.
For all open circuit work

Is one of the best.

It is as strong as the strongest.

Has exceptionally long

life. "Hangs up" and re-

quires no shelves. Is

thoroughly sealed and
free from local action;

consequently can be kept

in stock a long time.

Special prices to
the trade.

Write for prices.

Manufactured by

V. H. ADAMI,

No. 1726 Glasgow Ave,,

/ St. Louis, - Mo.

LONG DISTANCE TELEPHONES. "OUR GLADIATOR"
With adjustable arm, granulated carbon transmitter, three-cell battery, oak wood, finely finished
Whole outfit does not occupy 12 inches square space on the wall. Nothing equal to it in the market.
Price S12.5U each, delivered anywhere in United States.

Igin »

»

lephon
IOUAS AVE., EUGIN,

OUR BUSINESS IS RUSHING,

YOUR BUSINESS WILL BE THE SAME,
Providing yon nse our Telephones and Switchboards. Made

by expert electricians. Guaranteed by respon-
sible firm. Write for Catalogue.

Exceptional Inducements to Good Local Agents.

THE 0. A. KUSEL TELEPHONE MFG. CO,
No. I 105 Pine Street, ST. LOUIS, MO.

GRADE AND NON-INFRINGING APPARATUS.

Standard

Telephone and

Electric Co.,

I

iiiihs«\. WIS.,
Manufacturers of

TELEPHONES,
SWITCHBOARDS

and Exchange Apparatus.

This company controls and
sells under TJ. S. Letters Pat-
ent to Ch. Milde, a Carbon
Transmitter, which does not
infringe the Berliner Patent,
even if the latter should be
sustained on its merits, and
we are ready and able to pro-
tect ourselves and customers
against any suit for infringe-
ment.

Circulars, Etc
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TEAR ME OUT
AND HANG ME

HERE.

- - COMPLIMENTS - -

t£& t£*> ^^^^ J- &?* c^*

L.
FF1CIAL PHOTOGRAPH OF DELEGATES TO THE NATIONAL ELECTRIC LIGHT ASSOCIATION CONVENTION AT NIAGARA FALLS, JUNE S-i

!

Metropolitan Electric

Company,
186=188 Fifth Avenue, CHICAGO, ILL

Send jco*1 Our AJCanaMAotli Catalogue!
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Commutator Segments

and Bevel Bars
Our Specialty. Our Goods Sell

on their merits.

PURITY
SOLIDITY
DURABILITY

•am

SEND ITS A SAMPLE ORDER AXD WE
KNOW YOl WILL BE PLEASED.

Pure Hardened Copper

Electrical Appliances.

* * * *

MITCHELL
TEMPERED COPPER CO.,

CORRY, PA..

Solid,

Even Tempered,

Uniform Gauge.

;<'"%$

Good

Government

Is as Essential

in a Water Power
Plant as in Municipal

Affairs.

A

Well Governed

Water Power

^

Means Dollars

in the Stockholders'

Pockets.

OUR

New Relay

Returning

Governor

Represents the most

efficient, accurate and

satisfactory type of

Water Wheel Gov-

ernor ever placed on

the market.

It ensures a closer

degree of regulation

than has been possible

heretofore, equaling

the best Corliss engine

regulation.

Address all Inquiries to

The Replogle Governor Works,
AKRON,

OHIO.
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VOLTMETER SWITCHES.
The working parts of this switch are mounted on a fibre

disk arranged in such manner that there is no possibility of re-

versing the current through the voltmeter. Can be used as a

ground detector switch. Very neat and pretty in design and
can be made highly ornamental.

MANUFACTURED BY

Electric Engineering & Supply Co.,

27 Thames St., New York, Syracuse, N. Y.

THE K. A. K.
Simple in Construction.

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM.
Practical in Operation.

SEND FOR FULL PARTICULARS.

KROTZ, ALLEN & KELLY, s™™

THE BEST BOOK
ELECTRICIAN PUBLISHING COMPANY,

On dynamo electric machines is S. P. Thompsons'
"Dynamo Electric Machinery." Contains 1,000
pages, profusely illustrated.

THE STANDARD WORK.
PRICE NOW, 9 5.SO.

Suite 510 Marquette Bldg., CHICAGO.

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY VOLTAGE. CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY. NEWAYGO. MICHIGAN. U. S. A,

REWIRED WITH RAVEN WHITE CORE WIRE

OFFICE
The Ferris Wheel Co.

4 131 THE ROOKERY.

Chicago, April 30, 1896.

NEW YORK INSULATED WIRE CO.,

320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to
use your "Raven White Core" exclusively
for rewiring the' Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test
will no doubt be a most severe one.

Yours very truly
THE FERRIS WHEEL CO,

By L. V. Rice. Mgr.

Used exclusively for ail Incandescent Light-

ing at World's Columbian Exposition.

Used in some of the largest buildings in the United
States.

GRIMSHAW WHITE CORE

RAVEN WHITE CORE. a--——
PfiMDCTITIflN I IMC It/IDC Used by some of the largest Central Stations

UUIllr L I I I lUll LI lit WmL. and Fire and Police Departments in the U, 8,

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortlaodt St., New York.
I CHICAGO:
1 320 Dearborn St.

BOSTON:
134 Congress St.

SAN FRANCISCO.
115 New Montgomery St.

NOISELESS IN OPERATION.
A MONEY EARNER.

SIMPLICITY AND DURABILITY IN DESIGN.

The Warren Alternator.
MASSIVE AND HEAVY,

BUT EXTREMELY COMPACT.
A Dynamo without Collector Rings or

Commutator; without Brushes, without Mov=
ing Wires, without liability to "burn out."

Hade for continuous runs without atten-

tion, and proportioned to run up to an enor-

mous overload without wasting energy in

heating any part.

The Modern Dynamo for

Central Station Work.

Warren Electric Manufacturing Co.,
SANDUSKY, OHIO.
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The Only Instantaneous

"Make and Break" Safety Knife Switches.

A -

v All Voltages

^
APPROVED BY

EVERYONE WHO
HAS SEEN IT.

HOPE ELECTRIC APPLIANCE CO
ROVIDENCE, SR. I
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General

Electric

Company,
Schenectady, N. Y.

The GENERAL ELECTRIC COMPANY man-

ufactures Complete Electrical Equipments for

Central Lighting and Power Stations operating

either on ALTERNATING CURRENT or DIRECT CUR-
RENT Systems or on both combined, using the

three-wire direct current system for city distribu-

tion, and three wire secondaries, from transformer

and converter sub-stations, for distribution to out-

lying city districts and suburbs.

The General Electric Company manufactures

every piece of electrical apparatus used for Elec-

tric Lighting and Power purposes from the dy-

namo to the incandescent lamp, arc lamp and

motor.

Its installations are uniform and its guar-

tee covers the entire system.

SALES OFFICES.
Boston, Mass.
New York, N. Y.
Syracuse, N. Y. .

Buffalo. N. Y.
Philadelphia. Pa.
Baltimore, Md.
Pittsburgh, Pa.

Atlanta, Ga.
New Orleans, La.
Cincinnati, Ohio.
Columbus, Ohio.
Nashville. Tenn.
Chicago, 111.

Detroit, Mich.

St. Louis, Mo.
Dallas, Texas.
Helena, Mont.
Minneapolis, Minn.
Denver. Colo.
San Francisco, Cal.
Portland, Ore.

For Canada, address Canadian General Electric Co., Toronto.

FACTORIES.—
Schenectady, N. Y Lynn, Mass. Harrison, N. J.
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THE
BRUSH ELECTRIC

COMPANY. BRUSH
THE

BRUSH ELECTRIC

COMPANY.

Brush apparatus has been on the

market for 20 years. A majority of

customers order supply parts direct

from us. Many do not. We want

this trade and are reducing our prices

in order to secure it. Ask for quota-

tions and send orders to the nearest

Sales Office.
FIRST BRUSH ARC DYNAMO-1877.

SALES OFFICES:
Schenectady, N. Y.
Cleveland, Ohio.

Boston, Mass., ISO Summer Street.

New York, N. Y„ 44 Broad Street.

Philadelphia, Pa., 509 Arch Street.

Cincinnati, Ohio, 420 West Fourth Street.
Chicago, 111., Monadnock Building.
St. Louis, Mo.. Wainwright Building.
Atlanta, Ga., Equitable Building.
Denver, Colo., Klttredge Building.
San Francisco. Cal., 15 First Street.

Toronto, Out , Canadian General Electric Co., Ltd.
Pittsburg. Pa., Carnegie Building.

Many stations have ex-

changed all their small units

for large Brush arc dynamos.

Among them are the Brook-

lyn-Citizens with 3000 lights

capacity. Brooklyn-Munici-

pal 800, Newark 3000,

Cleveland 1800, Philadelphia

Brush 1 500, Philadelphia-

Northern 1300, Buffalo i^oo,

Worcester 1400, Toronto

900, Quebec 625, Harrisburg

750, Erie 750, Albany ^00,

Troy 500, Paterson £00,

City of Chicago 400, John

Wanamaker 625, Carnegie

Steel Co. 500.

Over 40,000 lights ca-

pacity in large Brush arc

dynamos sold. A large pro-

portion of them using Multi-

Circuit Dynamos.
The newly designed

Brush dynamos have the

following capacities; jj, 80,

100, i2£, 240, 300, 2000 can-

dle-power lights, 45, 8j,

120, 160, 1200 candle-power
lights.

Brush arc lamps were
first used jn 1877. More of

them being sold to-day than

ever before.

BRUSH MULTI-CIRCUIT 125 LIGHT ARC DYNAMO 1897.

Two or more separate circuits run direct from one dynamo with any distribution of load on the different circuits.

The advantages are absolute flexibility in handling of circuits; reduction of high voltages on circuits run from large dynamos; use of large

units with corresponding increase of efficiency; saving in floor space, oil, belts, shafting, pulleys, attendance.
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INDUCTOR

TYPE.

No Revolving Wire.

Stationary Armature.

Stationary Field.

Machine Wound
Coils.

No Collecting Rings

or Brushes.

Machines are Wound
for Single, 2 or 3

Phase Transmis-

sion and any num-
ber of Alternations.

#

Rotary Transformers
FOR

Combination Power

and Railway Plants

A SPECIALTY.

WALKER DIRECT-CONNECTED GENERATOR.

Walker Company, Cleveland, Ohio, U.S. A
FACTORY 1VO. 1, CLEVELAND, OHIO. general SALES OFFICES:
FACTORY NO. 2, NEW HAYEN, CONN. Northwest Corner Wall and Nassau Sts., New York.

BRANCH SAL.ETS OFFICI
Boston, S Oliver St.

| Pittsburgh, 1216 Carnegie Bldg.
New Haven, 140 Winchester Ave. Chicago, 1143 Marquette Bldg.
Philadelphia, 74S Drexel Bldg. I Minneapolis, 470-475 Syndicate Arcade.
Richmond, Va., 71S E. Main St. I Denver. 1601-1611 Seventeenth St.
Meridian, Miss., W. R. Hall, Sales Agent. | Baltimore, 106 E. German St.

European Countries and North African States,
Represented by Exploitation des Precedes ELectriques Walker, J. Laveissiere, President, No. 6 Rue Boudreau, Paris, France.

Chinese and Japanese Empires, represented by Bagnali & Hilles. Yokohama, Japan.
Australia, represented by Edge & Edge. No. 350 Pitt St., Sydney, New South Wales.
South African Republic, represented by Sheriff, Swingley & Co., No. 19 Robinson Building, Johannesburg.

San Francisco, S. W. Corner Fremont and
Howard Sts.

Salt Lake City, S. W. Corner Second,
South and Main Sts.

New Orleans, 730 Customhouse St.

Macon, Ga., 354 Second St.

Waco, Texas, Waco Electrical Supply
and Construction Co.

Toronto, Can., 34 York St.
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Moved to Cleveland!

125 Light Dynamo.—900 R. P. M

The Ahlm-Edwards
Electric Co.

We Make Direct-Connected Motors, Slow Speed,
up to 70 H. P. Small Motors with Adjust-

able Base to Save Floor Space.

THE ONLY SHOP MOTOR EVER MADE.
2 H. P. Motor for Ceiling Service.

Westinghouse Electric

and Manufacturing Co.,
URG,

PIONEERS IN LONG DISTANCE TRANSMISSION
(TESLA POLYPHASE SYSTEM).

Pioneers in Alternating Current Distribution for Electric Lighting.

CENTRAL STATIONS OPERATE HE WESI INGHOUSE SYS1 EM

WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY,

NEW YORK : No. 120 Broadway. CHARLOTTE, N. C: Nos. 36-8 College Street.

BOSTON: Exchange Building. CHICAGO: New York Life Building.
BUFFALO, N.Y.: No. 1130 Guaranty Building. PHILADELPHIA: Girard Building.

POTSBURG: Westinghouse Building.
ST. LOUIS: American Central Building.
SAN FRANCISCO: Mills Building.

SYRACUSE. N. Y.: Bastable Building.
TACOMA, WASH.: No. 102 South Tenth Street.

WESTINGHOUSE ELECTRIC COMPANY, Limited,
32 Victoria Street, LONDON, S. W., ENGLiNl). For Canada, Address AHEARN & SOPER, Ottawa, Ont.

THE "DETROIT" ELECTRIC DISK STOVE

!

Excels all Others for Cooking, Melting Wax, Etc.

JU\ ADE for all incandescent circuits, "direct or alternating." Uses 24- to 3 amperes at 110 volts. 64- inches diam-

eter—over 33 square inches heating surface. Latest improvements, safe, reliable, durable, efficient and re-

pairable. Gets hot quick—no matches, smoke, fire or danger. Boils the teakettle or the coffeepot, stews oysters,

§| fries meat and potatoes; does all kinds of light cooking. Valuable for the lunch counter and hundreds of other

1 places. Send for circulars. We have the best Air Heaters, Ovens, Laundry Irons, Tailor's "Goose," Water

'I
Heaters, Curling Iron Heaters, Etc. Dealers sell our goods quickly because they are O. K. and prices are right.

Agents wanted in territory not taken.

DETROIT ELECTRIC HEATING CO.,"» DETROIT. MICH.
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Why Bother with Fluid Cells ?
When you can use a dry cell, which is far more efficient than the former, and which possesses so many conveniences, such as

unbreakableness, compactness, portability, cleanliness, freedom from accumulating crystals and the creeping of salts to the

outside of the containing vessel; always ready for use and may be placed anywhere and in any position.

CONSIDER THE LABOR
YOU SAVE BY USING THE "0. 1." DRY BATTERY.

High Voltage, extremely Low Resistance, High Amperage and great Recuperative Power after the severest of use. Heat

and cold alike without effect upon it, and positively no local action, therefore will not degenerate while idle; especially adapted

to purposes where considerable current is required intermittently, such as Electro-Medical Apparatus, Railway Signals, Gas

Engines, Telephones, Gas Lighting, Etc.

Manufactured in S sizes. . .

Correspondence

Solicited. -Jt <m

mm
our BATTER*

Circulars sent

jt upon Application.

Size Hx4 lfx-i 2+ x 6 2 x 2| x 5i

Internal Resistance .3 ohm .3 ohm .2 ohm .2 ohm

B
3x7
1.55

7* to 10
.15 ohm

)LARIZING DRY BATTERY CO.,
347 WEST
BROADWAY, New York.

THE CLOOS JUNCTION BOX. "A GREAT HIT.
i)

FOR HIGH POTENTIAL CURRENTS,

ALTERNATING AND DIRECT.

DIRECT CURRENT ARC,

10 AMP.

10,000 VOLTS.

ALTERNATING CURRENT
10 TO 50 AMP.

1,000 TO 10.000VOLTS.

SECTION OF DIRECT CURRENT
ARC BOX.

ABSOLUTELY
NON-SPARKING
UNDER ANY
POTENTIAL.

PLAN OF DIRECT CURRENT ARC BOX.

SAFE, RELIABLE, CONVENIENT.
Distributing Cables, Mains and Feeders can be disconnected for Tests, Repairs,

Connections or Changes without interrupting the service. For
other information and particulars address

H. IVI. UNDERWOOD & CO.,
GENERAL SALES AGENTS FOR U. S. A.

MARQUETTE BUILDING, CHICAGO, ILL.
MANUFACTURED EXCLUSIVELY BY JACOB CLOOS. INVENTOR, MILWAUKEE, WIS.

DUPLEX'' LAMP GUARD
lias uo superiors, is second to none, and when once used no other guard can

fill its place for the reason that they fit all sockets on the market. So

remove and replace the lamp without taking guard
from the socket.

how simple and what a great advantage this is.

"^^ require no shade holder to hold guard in place.

the only guards on the market that you can rely upon.

strong steel spring keeps guard closed and cannot Jar
open.

and largest supply houses carry them in stock.

VALLEE BKOS. & CO.. - Philadelphia, Penn.
Eu^j BKADLEY. New England Agent^ - - 206 Equitable Building. Boston, Mass.

Milwaukee, Wis
- St. Louis, Mo
Los Angeles, Cal

YOU...
SEE...
THEY
ARE...
THE...
BEST

~. ... ..... r. ..... j. , ..li. liu^iuuu.lgcill, - - iiro cquiiai
KELIA X & SMITH. Acents states of Wisconsin and Minnesota,
COMMERCIAL ELECTRICAL SUPPLY CO., Agents. - •

J.I. HATHAWAY. Pacific Coast Agent, - - - - - -

MANUPACTCHED B"V
M. IVI. UNDERWOOD & CO.,

204 DEARBORN ST., CHICAGO, ILL.
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The Partz Acid Gravity

Patented August 17, issti; December i

No. 4.
Awarded Diploma and Medal at Colum-

bian World's Fair.

Forall Open-Circuit Work.

PARTZ

Sulpho-Ghromic

SALT

Jar G id. x s in.

E. M. I?. l.O to '-Z Volts
Current on short circuit, 3 to 5 Amperes.

Price, Si. 50 per Cell.

Affords the best, cleanest and most con-

venient method of making- electropoion

fluid for medical batteries, Grenet cells,

Bunsen batteries for lecture tables, ex-

perimental work, etc., and motor bat-

teries.

Price per jar of 2 lbs., 75 cents.

Send i'or Catalogue.

The S.S.White Dental Mfg. Co.,
CHESTNUT STREET, CORNER TWELFTH, PHILADELPHIA, PA.

Xew York. BoStOII.
Atlanta.

O'hit*ago.
Berlin, Germany.

Brooklyn.

Gethins' Improved Primary Cell

FOR CLOSED AND OPEN CIRCUIT WORK.

THE RESULT OF

Eight Years'

Actual Service
IN ALL KINDS OF WORK PROVES
THIS BATTERY TO BE THE BEST.

6x12 Complete Cell.

E. M. F. 1.1 volts—2 amperes on short

circuit.

Length of life 700 ampere hours at

discharge rate of 60 to 100 mil. amperes.

Internal resistance .5 ohm.
Positively no local action.

No gases or fumes. No acid, alkali or

oil used in our battery. Perfectly clean

and requires no attention. The most
economical and constant battery on the

market.

Extensively used for charging Storage

Batteries. For this work it has no equal.

Unsurpassed for Telephone, Telegraph,

Railway, Police and Fire Alarm Signals,

Gas and Gasoline ignition, etc.

TRY THE BATTERY AND PROVE OUR STATEMENTS.

SEND FOR CIRCULAR, TESTIMONIALS AND PRICE LIST.

BURNHAM= GETHINS COMPANY,
181 Tremont Street, BOSTON, MASS.

Closed Circuit Batteries.
Our Closed Circuit Batteries are by far the most economical for the production of constant

current.
We combine all the desirable features of the most expensive batteries at one-half the cost.

We positively guarantee them free from local action or deterioration while on open circuit. They
have the highest E. M. F. and largest constant current discharge yet obtainable on closed circuit
work. Extreme changes in temperature, 30 degrees below zero has no effect upon them.

They are the most compact and longest life batteries of this class, and are extensively used
for Gas and Gasoline Engine Ignition, Railway Signals. Police and Fire Alarms, etc.

Our specialties are 300 ampere-hour sealed screw-top hard-rubber cells for Motor Wagons, and
600 ampere-hour batteries for Fan Motors. Write us for prices, etc.

Three Years in Advance.
We Lead, Others Follow

WE HAVE MADE THE GREATEST PROGRESS
ITi THE PERFECTION OF DRY RATTERIES.

Our batteries possess the highest degree of perfection, combined with valuable new features. A comparative
test will convince the most skeptical that we manufacture the most powerful and longest life Dry Batteries yet pro-

duced. Their recuperative power is unequaled, and when reduced by long service can be recharged from any direct

current, a storage feature not possessed by any other dry battery. Our 1900 Dry Battery is fully three years in ad-

vance of any battery of this class. Absolutely no local action when on open circuit.

^^CUlT sendee ONLY. ~i?~ T„E », .

MJNGESSEH
'?'--",;y

'

CHLUnlDE OF Slt.Ei

'^^^"C^T^"^-
BATTERY.

^UECTniCBAmRlK.
"^'Uno, OM |

klisn Dtcirii Bittaj k

Chloride of Silver Batteries.
The advantages we claim for them are: Compactness, Effi-

ciency, Constancy and Durability.

They are put up in hard rubber cells, and perfectly sealed and are especially adapted for

electrical measuring and testing, and are largely used on all forms of portable gas and
gasoline engines, and all other service where a constant and uniform current is desirable.

Containing a constant E. M. F. of 1.10 volt and a current of 3 amperes.

THE NUNGESSER ELECTRIC BATTERY CO.,
18 HIGH STREET, CLEVELAND, OHIO,

Manufacturers of Dry Batteries, Closed Circuit Batteries and Chloride of Silver Batteries.
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WE ARE FISHING FOR YOUR BUSINESS .*.*.*.*

We make Half Tones and Zinc Etchings and supply you with

original designs for all advertising purposes.

THE INLAND ARCHITECT AND NEWS RECORD.

May, 1897

It will be noted that the half-tone effects are exceptionally fine,

and we take pleasure in giving credit to the United Engraving

Company, of No. 21 Quincy street, Chicago, for their effort to pro-

duce the finest plates possible, especially when the very short

time allowed them for the reproductions before publication is

taken into consideration.

UNITED ENGRAVING CO.,
Telephone Main 3722. 21 QUINCY STREET, CHICAGO.



June 19, 1897 WESTERN ELECTRICIAN xlvii

The National Carbon Company, %£*
We are manufacturing Cored Carbons, Solid Carbons, Smelting Carbons,

Carbon Brushes, Carbon Cylinder Cells, LeClanche Cells, all the various
types of Fuller Cells, Crowfoot or Gravity Cells, Carbon Diaphragms and
Back Plates of various styles for transmitter use, and a large variety of Car-
bon Specialties.

Let us figure with you if you are needing anything in our line.

i ^"lL
J},7Ml])M STATES.

Je. Elliott. cwLMGfi. AATlD/VAL ELECTRIC Co., /s mkml±MILi CLEVELAA/J), ohio..

1 2tfi')fTX%? 2*

Ok Blakelp Printing Co,, m
PRINTERS OF-

Bancroft's Illustrated "Book of the fair"

junn**m& "Che Book of Wealth,"

The two most expensive books ever published, ranging from $1,000 to $2,500 per copy. Tp^ff

Specialties in Color Work, Half-Tones, Catalogue and other High-class Printing.

Largest Newspaper$ Periodical Publishing House in America. OC.

PRINTERS OF THE
WESTERN ELECTRICIAN.

!t#^

184-186 MONROE STREET.

led'

FOR ALL USES-DIFFERENTIAL OR SHUNT SERIES LAMPS, OPEN OR
ENCLOSED ARCS. CONSTANT CURRENT, CONSTANT POTENTIAL
OR ALTERNATING CURRENT LAMPS.

What Manufacturers are Imitating Us? WE LEAD, OTHERS FOLLOW.

THE ADAMS-BAGNALL ELECTRIC COMPANY,
ELAND, OHIO.
NOTICE. Haying sold our Incandescent Lamp De-

partment greatly increases our Arc Lamp facilities.

NEW YORK OFFICE, 222 Haveraeyer Building.

CHICAGO OFFICE, 1120 rionadnock Block.

ST. LOUIS, 10 N. Ninth Street.
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THE BLACK SPOTS
Which mark the difficulties met with in prac-
tice by Electricians, Engineers, Dynamo Tend-
ers, Linemen, Students and everyone interested
in Electricity, can be blotted out by securing
a copy of

ELECTRICITY
MAGNETISM

LESSONS.
AND

A series of thirty-four lessons covering the Science of Electricity from its Fundamental Principles to its

Everyday Practical Application. Comprises 325 pages, over 300 diagrams
and illustrations. Price $2.00. By

PROF. D. C. JACKSON, University of Wisconsin.
PROF. H. S. CARHART, University of Michigan.
PROF. B. F. THOMAS, University of Ohio.
PROF. WM. A. ANTHONY, of New York.

PR) if. BR) i\V\ AYKKS, Tulane University.
I PROF. A. C. PERRINE.Leland Stanford UniversIty,Cal.
I PROF. GEO. D. SHEPARDSON, University of Minn.

And others.

A Comprehensive Treatise in Simple Language, free from Algebraic Equations and Easily Understood.

TABLE OF CONTENTS:
1. The nature and properties of electricity.

2. Machines for generating electricity by fric-

tion and by electric induction.
3. Electric batteries or appliances for generat-

ing electricity by chemical action.
4. Electric batteries or appliances for generat-

ing electricity by chemical action (con-
cluded).

5. The magnetic effects of electric currents,
magnetic fields.

6. The magnetic effects of electric currents,
and magnetic circuits.

7. Ohm's law of the flow of electricity.
8. Heating effects of electric currents. Mis-

cellaneous effects of electric currents.
9. Galvanometers and voltameters.

10. Measurement of electrical resistance.
11. Every-day measurements of electric currents

and pressures.
12. Every-day measurements of electric power.

Condensers and the measurement of their
capacity.

13. Electrolytic disposition of metals.
14. The electric telegraph.
15. Multiple telegraphy.
16. The telephone.
17. The construction of telegraph and telephone

lines and instruments.

IS. Testing lines for insulation and conductiv-
ity and the location of leaks and breaks.

19. Principles of continuous current dynamos
and motors.

20. Principles of continuous current dynamos
and motors, their construction, care and
attendance.

21. Arc lighting and arc light machinery.
£2. Incandescent lighting and power transmis-

sion, two, three and five- wire systems of
distribution for electric lights and motors.

23. Construction of electric light and power cir-
cuits and their testing.

24. Testing electric light circuits, and the dis-
tribution and measurement of light.

25. Electromagnetic induction.
26. Alternating currents.
27. Alternating currents and alternating cur-

rent machinery (concluded).
28. Miscellaneous applications of electric motors.
29. Electric railways.
30. Methods of handling and controlling railway

motors and generators.
31. Model electric plants.
32. Underwriters' rules, etc.
33. Electric welding, forging, etc. ; electricity

applied to the kitchen.
34. Electro-therapeutics.

FOUR PRIME FEATURES OF SUPERIORITY:
"Electrlcitv and Magnetism'* differs materially

i

from any otner book that was ever published on
the subject. Its characteristic features are:

1. Its Authority.—It was written by a corps
of men eminent in the Electrical profession,
whose life work Is the study of the science and
the imparting of their knowledge to others. No
other electrical book ever puolisned has had such
an array of talent on its electrical staff.

2. Its scope.—It treats the subject from its
primary and fundamental principles to its prac-
tical application, covering the Nature and Prop-
erties of Electricity, the Methods of Generation,
Its Principles of Action, and the laws which
govern it.

3. Simplicity of Language.— Out of every hun-
dred people who are interested in Electricity,
there are ninety-nine who have not had the ad-
vantages of more than an average education.

The other one perhaps may be a college-bred
man who understands the higher mathematics
and can read technical works on electricity and
comprehend them. But this book is intended for
the ninety and nine, and hence has becu writteu
in language that the man of average education
can understand. All superfluous technicalities
and intricate mathematical equations have been
eliminated and the whole subject is made plain
and practical.

4. It is a Catechism.—At the beginning of each
chapter or lesson throughout the book, is a series
of questions, bearing upon the previous chapter
or lesson, and intended to bring out every point
of importance in it. The reader can thus cate-
chise himself and determine whether in his read-
ing he has extracted all the information that It

was intended he should have.

T

D

I

T

R
I

G
H
T

Sent postage prepaid to any address in the World on
receipt of price, $3.00.

Electrician Publishing Co.,
510 Marquette Building,

CHICAGO.
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J. G. BRILL COMPANY, PHILADELPHIA,
MANUFACTURERS OF

Electric Cars

and Tracks,

Solid Forged

F ame Tracks,

Trucks for

1-Wheel Cars.

PIVOTAL TRUCKS FOR STEAM AND ELECTRIC SERVICE.

The PERFECT TRUCK, our "No. 27," is safer, easier on rails, easier for passengers and
Imparts less motion to the car body than any truck ever made.

WE CAN SUBSTANTIATE OUR CLAIMS.

FERRACUTE MACHINE CO., Bridgeton, N. J.

LAR&E 5TOCK ON HAND
UN MAKE IMMEDIATE SHIPMENTS

,,Hli% SQ 86 with

ELECTRIC MOTOR, CONTROLLER,]

V* 8
;iRJCT!0l( CLUTCH,

'

S£W0
Ft*

CtncoLAn

Press with Motor

Discs, Etc.

V
J!

for large Armature SUMtntRf CQMiNSl

HollyGravity ReturnSystem.
The only Perfect System for returning the Condensation and En-

trapment of Steam Pipes, Jacketed Cylinders, Separators

and wherever full boiler pressure is used.

The advantages over traps and pumps are: NO WORKING PARTS and CONSTANT FLOW,
NO WASTE and NO STOPPAGES.

In use in a large number of ELECTRIC RAILWAY and LIGHTING PLANTS, WATER-
WORKS, FACTORIES, STEAMBOATS, PULP MILLS, ETC.

HOLLY STEAM ENGINEERING COMPANY,
28 HIGH ST., HARTFORD, CONN.

S. J. McLeod, 73 Fulton St., Chicago, Western Agent. Jos. McWilliams & Co., 323 W. Main St., Louisville, Ky., Southern Agents.

TWO OF OUR LATEST INSTALL,ATIONS : Power House of Third Rail Road of New York. Xen Haven & Hart-

ford R. R, Co., Berlin, Conn. Steamboat Hartford, Hartford & New York Transportation Co., Hartford, Conn.
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PROGRESS THE ORDER OF THE AGE.
The New American Leads.

Recent improvements made in the New American Turbine have increased the power as per their
diameter, anJ produced greater efficieucy fkom whole to half water than any other turbine, as
evideuci d by the following, copied from certified testa mnde at Holyoke, Mase., on the dates named,
and signed by A. F. Sicfcman, engineer in charge of experiments, and E- S. Waters, hydraulic

Test of a 45-inch Wheel-July 9. 1894. Test of a 42-inch Wheel-July 14, 1894.

Head.
Rev.per
Min. perSec.

H. P. Cent

Whole Gate

a

Head.
Rev.per
Min.

128.00
134.80

109.33
125.25

121.00

Co. Ft.

perSec.
H. P.

Per
Cent.

Whole Gate 16.06
16.42
16.78
17.03

16.88

119.17

122.00
117.33
111.83
118.67

141.58
127.18

112.60

98.12
82.07

205 27

195.19
175.74
149.99

118.40

79.76

82.58
82.18
79.31

75.52

16.33

16.56
16.59
17.13
17.48

134.18
120.85
104.85

92.76
70.80

199.56
188.14
16289
142.40
98.85

80.50
83.09

82 77

79.21
70.60

For information and catalogue write

^=- THE DAYTON GLOBE IRON WORKS CO.,
NO. 80 LUDLOW STREET,

JBAYTOSi. OHIO.

OLIN GAS AND GASOLINE ENGINES,

SPECIALLY ADAPTED FOR
ELECTRIC LIGHTING. . .

Simplest. Strongest. Steadiest. Most Reliable.

OLIN CAS ENCINE CO.,
IO to IB Lock Stree*. BIFFAI.O. ST. Y.

TheBERRYMAN
Feed Water Heater and Purifier.

Provided with U-shaped Tubes, it Never Leaks.

THE HIGHEST GRADE OSLT.
Our catalogue contains the represents! ive names of a large number of con-

tented buyers of BEKRYMAI8 HEATERS built by us in the last twenty
years. A copy awaits your order at any time.

I. B. DAVIS & SON, Makers, Hartford, Conn.,
Or addresses given below:

Jas. Berrvman, 125 North 4tb St., Philadelphia.
W. H. Gitson. 520 Medina!) Temple, iliieago.

Jos. Whitaker. 7 and 9 Pearl Street, Boston.
A. A. Canhrell, 39 Cortlandt Street. Room 127, New York,

THE PELTON WATER WHEEL
Is known the world over as affording the most simple, reliable

and economical powerforall purposes.

7,000 WHEELS NOW 'RUNNING S!n
eSSrw2y.servlce ^ a most effl"

CI CPTDIP DflWCD TDAMCMICCinM Pelton Wheels are especially adapted to

CLlL, I nib rUKltn I nAflolYlloolUN. this purpose and are operating the major-
ity of-stations of this character in all parts of the world. Highest efficiency and best regulation
guaranteed. Catalogues furnished on application. Address

PELTON WATER WHEEL CO.,
143 Liberty Street, or 121-123 Main Street,

NEW YORK. N. Y.. U. S. A. SAN FRANCISCO. CAL. U. S. A.

the Mccormick
TURBINE.

On Vertical or Horizontal Shaft,
Especially Adapted for Electrical Work.

Gives more power per diameter with a higher
percentage of useful effect than any other water-
wheel heretofore mnde. AH sizes, right and lrft hand,
are built from patterns perfected under systematic tests in the
Holvoke Testiug Flume.

Parties having power plants which are unsatisfactory, an<?
those contemplating the improvement of powers, will find it to
their interest to confer with us, as we are willing; to
guarantee results where others have failed, no
matter what make of turbine has been in nse.
STATE REQl'IREMEXTS AXD M',M» FOK
CATALOGUE.

S. MORGAN SMITH CO., York, Pa.
Estimates furnished for complete power plants and

results guaranteed.

|
reg.trade marks The Phosphor Bronze SmeltingCo.Ijmited,

2200 washington.ave.,philadelphia.

ELEPHANT BRAND PHOSPHOR-BRONZE

'

ING0TS,CASTINGS,WIRE,ROPS,SHEETS,etc.
,M^UA^'' — DELTA METAL—
! /i\ CASTINGS, STAMPINGS'and FORGINGS

^nELTrtv ORIGINAL ano Sole Makers in the U.S,

WATER WHEELS
For Heads of 3 Feet to 2000 Feet.

Especiallv adapted to all kinds of

ELECTRIC POWER AND LIGHTING PLANTS.
Recent tests at Holyoke, given below, euable us to guarantee:

TIw Largest Power ever obtainedfrom a wheel of the same diameter. The highest
speed, ever obtained for the same power. The highest mean efficiency when
running from half to full gate. We guaraniee also: A runner of the greatest

possible strength. A gate unccptakd in quickness and case uf opt nini} and clotting.

I Test of a 45 in. SAMSON. Jan. 25. 97

Head. Pr.Mi".

15,00 144.00

15.04 138.12

15. 11 127.67
15.S8 131.50

16.47I 126-87

172. 6q

155 03
13324

240.97
223.61

191.06

S2.03

183.68

65163.8080.25
90.04, 127.73I75.95

Test of a 35 inch SAMSON. Feb. l. T97.

Cu. Ft.1 Hor Be I Per
1r.S,»p.|pi>wgr. Cent.

IO2.02 I43 44181.08

92.15146.73 84.78

83-95I138.40 83.88
6S.82 109.64 So.og

57.69 1 88.14I76.19

Open.
Head.j

Pr. Min.

Full I5-2Q 194 25

% ib.-jb 187.75
3
4 733 178.50

7 54 176.4O

% 17.68 168.50

JAMES LEFFEL & CO., Springfield, Ohio, U.S.A.

BALL BEARINGS
PATENTED.

FOR

Ceiling Fans!
ALSO

Leading

Manufacturers

Use Them.

Ball and Roller

Bearings for

Dynamos

Send for

Catalogue

AND

Motors.

Guaranteed to save 50 per cent, to 75

per cent, of the power used.

THE BALL BEARING CO.,
5 Watson St., BOSTON, MASS.

New York Office: 1318 American Tract Society Bldg.

DON'T READ
The WESTERN ELECTRICIAN unless you want

to be made fully aware of what is going on in the

electrical field
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Selected Over all Competitors.

2,500 H.
Installed at the Tennessee Exposition Centennial at

Nashville, Tenn.

Power Plant of the Tennessee Centennial and International Exposition, \ asli » i I le, Tenn.

Heating Surface Fifty to One of Crate.

Absolutely No Dead Points in Circulation.

These facts impress AND DECIDE the purchaser in favor of the MORRIN CLIMAX BOILER.
Managers of Central and Power Stations and all interested write ns for onr new catalogue.

DIVIDENDS IS WHAT YOU WANT. WE CAN HELP YOU MAKE THEM.
—jQTICE TO T'TTTZ TRADE. BEWARE OF AL,L| imitations of the iiokki \

CEIMAX BOILER. They infringe our patents,

which are the base and original patents of all those granted. All infringers or users thereof will he pros-

ecuted to full extent of the law.

JYIArcUFA.OTURKr* BY

The Clonbrock Steam Boiler Co.,
BROOKLYN, IN. Y.
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Special Offer!
WESTERN . .

.

ELECTRICIAN

3 MONTHS 50 CENTS
THIRTEEN NUMBERS CONTAINING B. J. ARNOLD'S* ELEVEN LECTURES ON THE

"DESIGN AND CONSTRUCTION OF ELECTRIC POWER PLANTS," DE-
LIVERED IN MARCH AT THE UNIVERSITY OF NEBRASKA.

SECOND HALF OF EIGHTH LECTURE IN THIS ISSUE.

TITLES OF THE LECTURES:

J. ARNOLD,

1. Possible Sources of Energy.
3. Cost of the Production of Power.
3. Boilers and Accessories.
4. Water Supply. Pumps, Condensers, Heaters,

Economizers, Etc.
5. Engines.
6. Piping.

A BIT OF HIS WORK.

7. Connections between Engines and Gen-
erators.

8. Generators and Switchboard.
9. Storage Battery Auxiliaries.

10. Preliminary Determinations.
11. Buildings and General Arrangements.

"In securing the exclusive right to the serial publi-

cation of the lectures delivered last month at the Uni-

versity of Nebraska, by Bion J. Arnold, the West-

ern Electrician feels that it is providing for iti

readers during the next three months a feature of

assured excellence. As a student, Mr. Arnold is

close, careful, persistent, yet enthusiastic withal; as

an engineer he is practical, cautious, yet quick to

adapt himself to existing conditions, and eager to

secure the best result without dogmatic adhesion

to any pet theory. He seems to balance well the-

ory and practice and has been successful in ac-

complishment. Devoting especial attention to power

station work, he is well qualified to speak on the

"Design and Construction of Electric Power Plants,"

which is the subject of his series of lectures. The

first lecture, which appears in this issue, somewhat

abridged, shows with what thoroughness Mr. Ar-

nold approaches his subject."

—

Editorial Announce-

ment.

% Send 50 cents and Receive the WESTERN ELECTRICIAN for 13 Weeks, and learn all about Electric Power Plants.

ISeiols: Kumt>ers Cetrx Be F^urnlslaed.
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AUTOMATIC NGIIM
HORIZONTAL AND VERTICAL, OF THE HIGHEST

STANDARD OF EXCELLENCE.
MEDALS:

World's Industrial and Cotton Exposition, New Orleans,
American Institute Fair, New York, ....
Centennial International Exposition, Melbourne, Australia,
Augusta Exposition, Augusta, Georgia,
World's Columbian Exposition, Chicago,
California Mid-winter Exposition, San Francisco, . .

Cotton States and International Exposition, Atlanta, Ga.,

THE BALL ENGINE CO.,

1885
1887
888
1891
1893
1894

189S

Chicago Office, 1526 Monadnock Block.
ERIE, PA.

BROOKLYN, N. Y,
Manufacturers of the

Morrin "Climax" and "Compound" Safety Water

Tie Boilers.

BUILT IN UNITS OF 50 TO I .OOO H, P.

CAUTION:
Beware of infringers, they will

be rigidly prosecuted.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and
All Classes of Iron Work.

Specifications, Drawings and Prices furnished
on application.

Send for Catalogue of Climax and Compound Boilers.

Vertical Philadelphia Corliss Engines,

Simple, Compound and Triple Expansion—Any Power.

CONDENSERS, AIR POMPS, BLOWING ENGINES,

COMPRESSORS, HEATERS, STEEL CHIMNEYS.

Prices on
Horizontal Philadelphia Corliss Engines,

.... Any Style. ....
SELMXti AGENTS:
New York, Chas. A. Bennett, 126 Liberty St.; Boston, Kellogg & Witherbee,

41 Federal St.; Chicago, Wm. F. Parish Mach. Co. , riarquette Building, Chicago,

111.; W. J. Creelman, 818 Granite Building; Charlotte, N. C, Mecklenburg Iron

Works; Detroit, Louis Scofield, Rooms 10 and 11 Peninsular Bank Building;

Johannesburg, Z. A. R., Sherriff Swlngley & Co.; New Orleans, La., Consol-

idated Eng. Co., Ltd., 817 Union St.

Philadelphia Eng, Works, Ltd., Philadelphia, Pa

THUMB
National Tube Works Company.

Boston, 70 Federal St. I Chicago, corner Clinton and Pulton StreetsNew York, Havemeyer Building, Cortlandt St. St. Louis, 938 North Second Street.
Pittsburg, Fidelity Building, Fourth Ave. I Works, McKeesport, Pa.

Gas,

GasolineTHE OTTO

ENGINES
and....

Natural Gas

OVER 45.000 SOLD

Electric Lighting.
SIZES 1 TO 260 H.P.

Electric Light Plants in Operation

from 2 to 250 H. P.

The Otto Gas Engine Worts, Inc.,

PHILADELPHIA.

An Isolated Light Plant
Is often paid for within one year by the saving from cen-

tral station bills. The June edition of our circular gives

special cuts and figures. Send for it.

"VAN'' Gas Engines
Are made specially for electric lighting. Belted or direct

connected dynamos.

VAN HORNE, BURGER & CO., DAYTON, OHIO.

The Best and_ m m The Best and

Gasoline Engines. zzrtEZer for driving

Dynamos. Steady Light Guaranteed. Bend
for Catalogue. Etc.

THE VAN DUZEN GASOLINE ENGINE CO., • CINCINNATI, OHIO.

AMERICAN-BALL ENGINES.
The demand for these Engines,

and our new Electrical Machin-

ery, has compelled us to increase

the capacity of our works, and

run them night and day

American Engine Co.,

BOUND BROOK, N. J.
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Triumph Power Generator
BUILT BY

THETRIUMPH ELECTRIC CO.,
Manufacturers of High Grade Electrical Apparatus,

Complete Plants

a Specialty.

Municipal Lighting

and Power

Installations.

Bar Wound

Armatures.

Carbon Brushes.

WRITE US.

WRITE FOR

CATALOGUE "M."

Office and Factory,

610-616

Baymiller Street

Cincinnati, 0.

J A Few Facts Regarding Magneto Bells,
f

V WHY THE VIADUCT MAKE THE REST AMI MOST LASTING ON THE MARKET. VWHY THE VIADUCT MAKE THE BEST AND MOST LASTING ON THE MARKET

J

t

t

t

i

I Viaduct Co., - Baltimore, Md.

Its predecessors, Davis & Watts,
commenced the manufacture of

magneto bells in IS? 8, at that

time licensed manufacturers of

the American Bell Co. The out-

put was very large, outnumbering
any other manufacturer. These
bells were used by telephone ex-

changes all over tin- and foreign

countries. »

lu repairing and remodeling
four hundred bells this month,
which included all makes, it was
found that the D. & W., or Via-

duct Co., after 10 1 j 14 years' steady

use are still strong and service-

able; good for* many years' more
work, only requiring new wood
work, cleaning parts, etc.

This result is obtained only by
care In manufacture, and the use

of material, steel, etc., that has

stood the test of years.

This is why tlie Viaduct bells

are superior to all others and
have the endorsement of ex-

change superintendents through-

out the world.

All bells that have our works,

either signal or telephone, of

either high or low resistance, re-

ceive the same care and attention

and the same material used.

You make no mistake in using

Viaduct bells, receivers, trans-

mitters or anything else it makes.

.

Send for circulars to 6

t
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NEW DRY CELL
3 Valnable fea-
tures—Excep-
tionally long life

—Stands "shelf-
wear" indefi-
nitely.

MU GENOR&COLBUnN,
92 Washington St.,

BUFFALO, N. Y.

Dynamo
i^ELTINGs St. Loois, Ho., IT. 8. A,

Ld*JaflffrcuIars

e.S.i_SCHES: 16* Sonun«t St., Boston; 113 Liberty St N-jw Tort: IMKortb 3d St., FuUadslpfcl*.

DH DELAWARE HARD FIBRE CO.,
^^5^ WILMINGTON, DEL.

SK\I> FOB CATALOGUE AJtD SAMPLES.

Sheets, Rods. Tubes and Special Shapes.

-REASONS
I WHY

HflMETDlL
IS I HE BEJT LUBRICANT KNOWN

NOR GUM WIU.LUeRICAl£ttWTHIN?.

VULCANIZED FIBRE CO
:STABLISHED 1873.

SOLE MANUFACTURERS OF

. HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wiLMmcTON,
:

DeL. The Standard Electrical Insulating Material of the World. , office:
DEVST., NEW YOflK.

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBING.

For Electrical and Mechanical Purposes, Railway Dust Guards, "Washers
and Packings. Patent Insulating Cleats.

MANUFAC^UBED BY -

THE KARTAVERT MANUFACTURING CO., Wilmington, Del.

ELECTRIC
HFATING APPARATUS*

SPECIALTY AMf<WWEiEcrfi K«AWo
SouoErihC IRONS. DCTrlOiTHiCH.••^^••^•^*••
Black Diamond File Works.

Est. 1863

Twelve

f Medals

Awarded at

International

Expositions.

Inc. 1895.

Special Prize

Gold Medal

at Atlanta,

1895.

Our goods are on sale in every leading Hardware Store
in the United States and Canada.

Q. & H. BARNETt COMPANY,
PHILADELPHIA. PA.

Jewell Belting Co.,

TANKERS OF

OAK BELTING LEATHER,
Manufacturers of.

High Grade Oak Belting,

HARTFORD, CONN.

N. B. BUBB, Manager. J. M. CHESNUT, Supt.

WILLIAMSPORT WOODEN PIPE CO.,
MANUFACTURERS OF.

WOODEN CONDUIT,
UNDER CHESatFT PATENT.

Write for Information and Save Money.

WILLIAMSPORT, PA.

AN EXTENSIVE AND IMPROVED CREOSOTINS WORKS ATTACHED TO THE PLANT.

For underground electrical purposes the conduit produced under

this process is the most practical, the most durable and the most

economical of any conduit on the market.

This conduit is now being used in the leading cities, and the best

of References furnished on application.

THE
OFFICES:

Schenectady, N. Y.
Cleveland. Ohio.
Boston, Mass., 180 Summer St.

New York, N. Y,, 44 Broad Street.
Philadelphia. Fa., 509 Arch Street.

;u. Ohio, 42" West Fourth Stre
. 111., Monadnock Building.

St. Louis, Mo., "WaJnwright Building.
Atlanta, Ga., Equitable Bulldtag.
Denver, Colo., lvittredge Building.

rat., 15 First Street
Toronto. Ont., Canadian General Elec

Carnegie Bulldum.

ELECTRIC CO.
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND AND SUBMARINE.
west

h.
n
h
s
.

e
hixson,

NT SimPlex Electrical Company,
I 137 Monarfnock Block. CHICAGO. 75-81 Corn hill, BOSTON, MASS.

FV MOORI
MANUFACTURER Of

INSULATED ELECTRIC WIRE,
FLEXIBLE CORDS AND CABLES.

80© ASIB 80S NORTH THIBD STREET, PHILADELPHIA, PA.

iPl'l
1889—Paris Exposition,
Medal for Rubber Insulation.

1893—World's Fair,
Medal for Rubber Insulation.

THE STANDARD FOR
BIBBER IlTSIIEATIOSr.

Sole Manufacturers of

Okonite Wires, Okonite Tape, Manson Tape, Candee

253 BROADWAY, NEW YORK.

w» r
- Wires.

Wlllard L. Candee. I „„„„„„.
H. Durant Cheever. f

Managers.
Geo. T. Manson, Gen'l Supt.
W. H Hodgins. Secy.

National Conduit & Cable Co.
ORICINAL MANUFACTURERS AND PATENTEES OF

Paper Insulated Cables and Cement Lined Pipes
For all Classes of Electric Service, Electric Railway, Light and Power,

Telephone and Telegraph.
At least three-quarters of the underground cables ordered In the United States during 1896

and 1897 are paper insulated. Our strongest endorsement is found in the fact that our competitors
are endeavoring to put cheap Imitations on the market. BEWARE OF INFRINGERS.

If you want the best, or to learn what is tbe best, communicate with us.

MAIN OFFICE, TIMES BUILDING, NEW YORK.
BRANCHES: Chicago. Rookery: Philadelphia, Betz Bldg : Boston, Ames Bldg.

Electric Soldering Irons.

Send for Catalogue and Prices of the
old reliable ELECTRIC SOLDERING
IRON manufactured under the Tinner-
holm Patents. These Irons have been
in use since 1893. They are manufac-
tured in four sizes, either for the alter-

nating or direct current.

Mention the -work you want the iron

to do, and we will give you one that will

give satisfaction.

American Electrical Beater Go.,

197 River Street, DETROIT, MICH.

WESTLTN Electrical In^irnmeni Co.,
** ^^a^ 1 14-120 William St., NEWARK, N. J., U. S. A.

. tFffatnn "Itn til l*ntr^i*n'; .4illnlftt<*r.

We desire to call attention to a line of

cheap but excellent Switchboard Instru-

ments for Direct Current Circuits, which
we designate as

"Round Pattern," Style F.

These Instruments are particularly

suitable for Isolated Plants and Feeder

Circuits in Railway and Power Plants.

Voltmeters in ranges from 3 to 750 volts.

Ammeters in ranges from 1 to 2,5(0 amp.

All Weston Instruments are unsurpassed

in excellence of workmanship, in accu-

racy and economy of operation.

VT-~U~~ tha WMTPOV Pt.^^TRICIAS when WTitlDS

CHICAGO 1893. PHILADELPHIA 1876.

HIGH
PARIS 1867

rOJ^§) WIRES AND CABLES.
ff*,.T» 4W AERIAL, UNDERGROUND,

*• «t- a§ SUBMARINE.
(^:.Wyy<*/) KERITB TAFJ©.
(JS^'m^/t '

.
W. R. BRIXEY, Mfr.

'rY"-'\ J-^
Z03 Broadway> New Y° ri<

^

—

/ '^—y '

Western Office, Marquette Bldg., Chicago, III.

CALIFORNIA ELEC. WORKS. M. DUPEROW, NEW ORLEANS ELEC. CO.,
SAN FRANCISCO, CAL. WASHINGTON, D. C. NEW ORLEANS. LA.

Standard Underground Gable Go.
THE ROOKERY, 'WESTHfGHOUSE BUILDING, TIMES BUILDING,

CHICAGO. PITTSBURG. NEW YOKE.

Electric Cables, Conduits, Wires and Accessories.
Also High-Grade Rubber Covered Wires and Cables.

MOTOR Iron Clad Rheostat Co..

Westfield. N.I. .U.S. A.

RHEOSTATS. FOE ALL PURPOSES.

PLATINUM
For a 14 Purpo»«s.

Sej-ap *uQ NatlT© tflatiQTim Parohawl
BAKER & CO., 408 -414 New Jersey

Railroad Ave.. Newark, N. J,

Queen & Co.,
1012 Chestnut St., PHILADELPHIA.

Acme Testing Sets, Queen-Wirt
Switchboard Instruments, X-Ray

Focus Tubes, Induction Coils.

OFFICE AND FACTORY, SANDUSKY, 0.

AGENTS

Mayer & England, 10 S. 10th St.. Phlla. . Pa.
Smith & Wallace,Hamilton St. , Boston, Alass.

Arthur S. Partridge, Bank ol Commerce
Bldg., St. Louis, Mo.

Joshua Hendy Machine Works, 42 Fremont
t St., San Francisco.
Central Electric Co., 173 Adams St., Chicago.
Harry M. Shaw, lao Liberty St., New York.

Hanufa c?reripARTR,CKsm RTER
~Q ELECrR,cAL

<Q ealers 1125 So. 2nd St.VJPHILADA.UPA. coops?

SOLE
MAKERS IN THE

U. S. A.

' the Fuel Economizer Co.,
MAIN OFFICE AND WORKS: MATTEAWAN, N. Y.

Braxch Offices; 74 Cortlandt St.. New York; 321 Ex-
change Bldg.. Boston. Mass.; 1540 Marquette Bldg.. Chicago; 32Flrst
St., San Francisco, * al.

Fort Wayne Electric Corporation,
FORT WAYNE, IND.

Arc, Dire
ing Ino

1
Apparatus for

ct Current and Alternat-
andescon-fc Lightingand

r Transmission.

LOW PRICE SUCCESS WELLMADE

THE ROSS.

THE ELECTRIC GAS LIOHTIMCr C°..
197 DeVONSHIRt ST, BOSTON, MASS.,
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EDDY GENERATORS.
Direct Connected or Belted for Electric Railways, Central Stations, Isolated Lighting or Power Plants.

Eddy Motors—Slow, Medium or High Speed.

We build all necessary apparatus for the transmission of Electrical
Power tlirougli factory or other buildings.

The Eddy Electric Mfg. Co.,
VW1IMI CONN.

NEW YORK, H. B. Coho & Co., Mail and Express Building.
PHILADELPHIA, Walter C. Mclntire & Co., 506 Commerce St
BOSTON, G. M. Angier & Co., 64 Federal St.

ELMIRA, S. N. Blake.
' ST. LOUIS, Western Electrical Supply Co.

KANSAS CITY, W. T. Osborn.
CINCINNATI, O., Nevada Bldg., John A. Stewart.
CHICAGO, 305 Dearborn St., Wallace & Hine, Managers.

SAN FRANCISCO, CAL.. Cal. Elec. Wks., 409 Market St.

Alcatraz Electrical Compound,
Manufactured by

THE CALIFORNIA ASPHALT CO.,®&&
ABSOLUTELY UNEQUALED FOR

.ELECTRICAL AND WIRE INSULATION, Insulating Connections, Dynamos and Motor Bases, Battery and Accumulator
Shelving, Circuit and Switch-Boards.

WATER-PROOFINC Cut-Out Boxes, coating wires when subjected to acid or alkaline fumes, and when laid under.
cement, etc.

PAINTING Poles, Brackets, Cross-Arms, Benches, Floors, etc.
COATING CABLES, Lead-Covered Pipes, and all underground work.

ALCATRAZ ELECTRICAL COMPOUND is manufactured of the celebrated brand of Alcatraz Asphalt, and possesses many well-known points of superiority.
It has been tried under severe and exacting conditions, and has given perfect satisfaction. It will not Scale, Crack or Burn. Presents a Smooth Surface.
Adheres Tenaciously. Not affected by Thermal or Climatic Conditions. Resists the action of the Elements, Acids, Alkalies, Sewer Gases, and possesses
great strength and elasticity. Being the producers of the raw product, we are enabled to save the middleman's prorlt, and offer consumers a superior article at a
very.owprice.

SAMPLE UPON APPLICATION. Agents, wanted in all leading cities.

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY VOLTAGE. CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICHIGAN, U, S, A,

THE K. A. K.
Simple in Construction.

Successfully Stood the Se-
vere Tests of Last Win-

ter's Snowstorms.

CONDUIT SYSTEM.
Practical in Operation.

SEND FOR FULL PARTICULARS.

KROTZ, ALLEN & KELLY, s™™

IN A PORCELAIN GUP.
This is One Way of Putting Up

PERKINS FLUSH SWITCHES
ASD NO EXTKA COST.

All Parts of Switch Insulated. Solid Adjustable Plates Any
Size You Want.

PERKINS ELECTRIC
SWITCH MFC. CO.,

Wew York. Hartford, Conn. Chicago.
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9?The "Pioneer

Secures

You Safety.
You avoid the rocks of litiga-

tion by placing your orders with

the owners of the broad basic

patents of Enclosed Arc Lighting;

also you get safety from falling

sparks by our method. The
'

' Pioneer " gives the best light,

soft, steady, sim-

ple and saving. /tiS^M 1

CTRIC ARC LIGHT CO.
LOUIS B.

CHIEF

MARKS, M.

ELECTRIC1AN-

M.E. 687 & 689 Broadway.

NEW YORK. %5Q HOTTHS.

WRITE FOR INFOR MATION.

DYNAMOS,

WF1
&,

1 5 to 1,000 Lights.MOTORS,
l to 50 H. P. ANY VOLTAGE.

Patented Adjustable Dynamos and
Motors for Floor, Wall or Ceiling-

The flhlm-Edwards Electric Co.,
CI.EVEI.AKI>, OHIO.

GORDON PRIMARY CELL.
For Open and Closed Circuit "Work.

Modern, Longest Lived and Most EconomicalThe Perfect,

Cell Ever Put on the Market.

In use by the leading cities, railroads, telephone and gas engine
companies.

WE CLAIM:—Constant discharge of current without polari-
zation; no local action; no noxious gases or fumes; no acids; least
labor for operation; cleanest; not freezing at 28° below zero; eco-
nomic value 50 per cent, greater than gravity cell, and 30 per cent.
Greater than best other cell in market. For No. 1 cell, 250 ampere
ours; for No. 2 cell, 100 ampere hours; on open circuit, .9 to l

volt; on closed circuit, .65 to jfo volt. Send for circular and price list.

THE GORDON -BURNHAM BATTERY CO,
82 to 86 West Broadway, New York City.

General Western Agent. S. F. B. MORSE. Marquette Bldg.. Chicago, III.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Ahlm-Edwards Elec. Co . iii

j

American Battery Co xiv

Am. Elec. Heater Co i

American El. Heat. Corp. vii

American El. Meter Co
Amer. El. Telephone Co. xvi

American Elec. Works.... xiii

American Engine Co xii

Amer. Impulse Wheel Co. xx
Armorite Int. Con. Co... xi

Arnold El. Pr. Station Co. xiv

Auto. Cir. Breaker Co 11

Bain,Foree
Baker & Co ."

Ball Engine Co
BarnettCo., G. AH
Belknap Motor Co
Besly & Co.,Chas. H...

Bogart, A. L
Brady, T. H
Brill Co., J. G
Brlxey, W. R
Brush Electric Co
Bryan & Humphrey . .

.

Bryant Electric Co. . .

.

Buckeye Electric Co . .

.

Bullock Elec. Mfg. Co..

. xxi

. xxiv

xxiv

xiii

ix

1

X

xvii

California Asphalt Co..

Card Electric Co
Carley, Ira

Case, J. I., T. M. Co xxi

Central Electric Co v
Chicago Armature Co. xii

Chicago Belting Co xxii

C. B. & a R. R xiv, xv
Chicago Edison Co iv

Chicago El. & Stereo. Co . . xiv

Chicago Fuse Wire & Mfg.
Co xi

C.,M. &St. P. R. R
Clonbrock St. B. Co xxi

Commercial El. Sup. Co. . ix

Conn. Pipe Mfg. Co iv

Coruman Co xiv

Cutter El. & Mfg. Co xii

Dallett &Co., Thos. H iy

Davis & Son, [. B is
DaytonGlobelronWks. Co, xx
Delaware Hard Fibre Co. xxiv
Det. & Cl'ev. St. Nav. Co. . . xiv
Diamond Elec. Co viii

Diehl Mfg. Co vii

Directory, Principal Elec.
and Mech. Engineers... xvii

Dixon Crucible Co., Jos., xiii

Eastern Elec. Cable Co
Eddy Elec. Mfg. Co
Electrical Exchange, The.

Elec. Appliance Co
Electric Arc Light Co
Elec. Eng. & Supply Co
Elec. Gas Ltg. Co

Electric Storage Batt. Co.
Electrician Pub. Co. xviii, xxiii

"Elgin" Telephone Co... xvii

Empire China Works xvi

Farr Tel. & Cons. Sup. Co. xvii

For Sale Advertisements., xiv

Fort Wayne El. Corp .... i

Fuel Economizer Co i

Garlock Packing Co
Garvin Machine Co., The .

General Electric Co xiii

Genor & Colburn xxiv
Gordon-Burnham Bat. Co. iii

Guild & Lord

Hart & Hegeman Mfg. Co.. . xi

Hodge, Walsh & Loring... xiv

Holmes Fibre-Graph. Co. xiii

Huebel & Manger.... vii

Hunter Fan & Motor Co viii

Internat'l Cor. Schools.. xii

International Elec. Co.... xiv
Iron-Clad Rheostat Co. .

.

1

Jewell Belting Co xxiv
Johns Mfg. Co., H. W. . ., . iv

Kartavert Mfg. Co xxiv
Keystone Elec. Inst. Co.. xiii

Krotz, Allen & Kelly ii

Leclanche Battery Co xv
Leffel & Co., James xx

Leonard, Ward, Elec. Co..

Lever C. H. Mfg. Co xiv

Lindsley Bros xv

LocUwood Long Dist. Tel.
& Tel. Co. of America... xvii

Lombard Water Wh. G. Co. xiii

Lynn Inc. Lamp Co xii

Main Belting Co
ManhattanGen'ICons.Co.
Mansfield Tern. Cop. Co..

McLaurln & McLaren
McLennan & Co., K
McRae, A. L
Metropolitan Elec. Co
Mica Insulator Co
Mitchell Temp. Copper Co.

Moore, Alfred F
Muir & Sons, Thos
Munsell & Co., Eugene..

xxiv
xii

xvii

xix

XIV

I

xii

Nat. Conduit <fe Cable Co. i

National Electric Co
National India Rubber Co.

National Tube Works Co. xxi

New York Ins. Wire Co viii

Northern Elec. Mfg. Co xi

Ohio Electric Works. vii

Ohio Storage Batt. Co ix

OkoniteCo., The i

Orne Elec. Const. Co xvii

Otto Gas Engine Wks

Pacific Electric Co xiv

Paiste Co., H. T... .';.. .'xxiv

Partrick & Carter (Jo i

Partridge Carbon Co i

Peerless Rubber Mfg.Co xii

Pelton Water Wheel Co... xx
Peoples' Electric Co. xiv

Perkins El Switch MfgCo ... i i

Perrizo & Sons xv
Peru Elec. Mfg. Co ix

Phillips Ins'd. Wire Cc. . . xiii

Phosphor-Bronze S. Co. Ld . xx
Pittsburg & L. S. Iron Co. . . xv
Pratt, Chas. A xvii

Queen & Co.

Reisinger, Hugo ix

Reynolds, S. K xii

Rockwood Mfg. Co., The., xiij

Rose Poly. Inst xiv

Samson Cordage Wks .... xii

Sawyer-Man Electric Co. viii

Schneider Mfg. Co xi

Scott & Janney Elec. &
Mfg. Co vi

Shultz Belting Co xxiv
Siemens & Halske E. Co . .

Simplex Electrical Co., The, i

Smith Co., S. Morgan xx
Standard Paint Co...".....

Standard Tel.& El. Co xvii

StandardTJnderg.Cable Co. i

Stanley Electric Mfg. Co.. xix
Sterling & Son, W. C xv
Stilwell-Bierce & Smith-
Vaile Co xiv, xv

Storey Motor & Tool Co. . . iv

Stromberg-Carlson Tel.
Mfg- Co xvi

Studebaker Bros. Mfg. Co. xiv

Swarts Metal Rerln'g Co. xiv

Taber &, Mayer xvii

Triumph Electric Co

Ullman, Jacques iv

Van Duzen Gas & Gasoline
Engine Co xxi

Van Home, Burger & Co.. xxi
Viaduct Mfg. Co xvii

Vulcanized Fibre Co xxiv

Want Advertisements... xiv

Ward & Co., Montgomery.
Warren Elec. Mfg.'Co.... xxiv
Washburn & Moen Mfg. Co.

xiii

Webster, Warren & Co ... xxi

Western Electric Co.. viii, ix

Western Tel. Cons. Co.
xvi

WestinghouseEl.&Mf.Co. vii

Weston Electrical Inst. Co. '

Whitman & Couch xvi

Willard El. & Bat. Co xiv

Willmsp.Wdn.Pipe Co.... xxiv

Worcester Polytech. Inst, xiv

Classified lnd< >f Advertisements See VI.
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PARAGON

FAN MOTORS.
CHICAGO EDISON COMPANY,

139 ADAMS STREET, CHICAGO.

THE ORIGINAL PATENTEES AND MANUFACTURERS OF

Cement-Lined Ducts

Engineers and Contractors for Complete Subways.

Address all Correspondence : NEW HAVEX, CONN.

The Connecticut Pipe Manufacturing Company,

Office and Factory, West Haven, Conn.

THE .

Storey
Motors.

Iron-clad. Completely Closed
In. Dust and Moisture
Proof. No External Mag-
netism.

Business Established 1865.

Incorporated 1892.
E. H. Phipps, President.
Geo. O. Richards, Secretary.
Charles Ward, Gen. Mgr.

Specially Adapted for Direct
Connection to Machinery.

Electric Motors and Generators, ms

Special Direct Current Motors for All Classes of Work.

THE STOREY MOTOR & TOOL CO.,

anTVVt^ 212-226 Carter St., Philadelphia, Pa.

CHICAGO OFFICE: Metropolitan Elec. Co.. 186-188 Fifth Ave.

BRANCH FACTORY : Hamilton, Canada.

"H.W.J." Toggle Clamp
^^\

MANUFACTURED BY

THOS. H. DALLETT * CO.,
York St. and Sedgley Ave.,

PHILADELPHIA, PA.

Portable Electric Drills,

Starting; Boxes and
Controllers,

Automatic Switches

Flexible Insulated Couplings.

B,-^ Feed Wire Insulator.

)^ 0)/ The weight of the wire in the hinged jaws

automatically causes the wire to be clamped with

a powerful toggle action. Wire may he instantly

detached from insulator by lifting it out.

NO BINDING WIRES, NO SCREW CAP,

NO DELAYS.

Economical, durable. No abrasion of insulation.

Trolley Line Insulators. Giant Strains. Philadelphia Section Insulators, Etc.

Vulcabeston Parts for Controllers. Motors, Etc.

H.W.JOHNS MANUFACTURING CO.,
340 Randolph St., Chicago. 111.

NEW YORK. BOSTON. PHILADELPHIA. LONDON.

(France) the electrical supply im-

port and export house,

Jacques Ullmann,
16 BOULEVARD ST. DENIS,

Requests illustrated price lists concerning the electrical trade.
REFERENCES

: Bradstreet Company, New York ; Crocker-Wheeler Electric Company, ltd., New York.
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It has been considered for many years that there was a

flan in the floon

But a photograph taken on the new forty=inch telescope at the Chicago

University discloses the fact that it is not a man, but a

Lundell Fan flotor.
See It?

CENTRAL ELECTRIC COMPANY.
Geo. A. HcKlnlock, Prest.

Charles E. Brown, Sec'y.

S. R. Frazier, Treas.

173= 175 Adams Street,

CHICAGO.



VI WESTERN ELECTRICIAN June 26, 1897

CARD TO THE PUBLIC.
The General Electric Company, Westinghouse Electric Company, Thomson-Houston Electric

Company and the Tesla Electric Company have brought suits against the Scott & Janney Electric &
Manufacturing Company for "alleged infringements of their various patents.

This is the USUAL "BLUFF" that is brought to hear upon those whose inventions are bound to
supplant the inventions of the above named and other large electrical concerns, who cannot at their own
terms control'such new inventions.

We are manufacturing under our own patents and are not infringing.
The above named firms are suing us upon a small fan motor as an excuse to get a chance to make

the public believe that the state of the art is not history as far as they know it.

They have spent millions of dollars trving to invent apparatus to do certain things. They failed.
We did invent it and have had it patented all over the world. AND IT WORKS.

They will try bv strategy to do what they dare not do openly.
We wish to ask that the dealers and others who have received or will receive threatening letters

from the above namrd concerns, will please send same to our attorneys, Messrs. Alexander &---Magill,
Girard Building, Philadelphia. ^^**^

We are in the field to stay and do not propose to lie intimidated. Thtt Scott & .Janney Long Dis-
tance Single Phase Alternating Railway and Power System will supersede the inventions of the above
named companies. AND THEY KNOW IT.

FUIiL PROTECTION GITARAXTEEO TO ALL
PURCHASERS OF OtTR APPARATUS.

The Scott & Janney

Electric and Mfg. Co.,

1707-1709 Filbert Street, PHILADELPHIA.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Accumulators.
American Battery Co.
Electric Storage Battery Co.
Ohio Storage Battery Co.
Willard El. & Battery Co.

Annunciators.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Partrick A Carter Co.

Arc Lamps.
Central Electric Co.
Commercial El. Supply Co-
Diehl Mfg Co.
Electric Arc Light Co.
Ft.Wayne Elec. Corporation.
Manhattan Gen'l Cons. Co.
Peoples Electric Co.
Perkins Elec. Switch Mfg. Co
Westinghouse El. & Mfg. Co.

Arc Light Cord.
Samson Cordage Wks-

Batteries and Jars.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
Elec. Gas Lighting Co.
Genor A Colburn.
Gordan-Burnham Battery Co
Leclanche Battery Co., The.
Metropolitan Electric Co.
Muir A Son, Thos.
Ohio Electric Works.
Peru Elec. Mfg. Co.

Bells.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Huebel A Manger.
Ohio Electrio Works.
Partrick A Carter Co.

Belting.
Chicago Belting Co
Jewell Belting Co.
Main Belting Co.
Peerless Rubber Mfg. Co.
Shultz Belting Co.

Boilers.
Clonbrook Steam Boiler Co.

Books. Electrical.
Electrioian Publishing Co.

Brushes.
Central Electric Co.
Commercial El. Supply Co.
Holmes Fibre-Graphite Co.
Partridge Carbon Co.

Burglar Alarms.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Huebel & Manger.
Parcrlck & Carter Co.

Cables (See Insulated Wires.)
Cables, Electric (See Insu-
lated Wires), Copper,
Sheet and Bar.
Amerioan Eleo, Works.
Brixey. W. R.
Central Electric Co.
Commercial El. Supply Co.
Eastern Electric Cable Co.
Metropolitan Electric Co.
Moore, Alfred F.
National Cond. A Cable Co.
New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C Co.
Washburn & Moen Mfg. Co.

Carbon*, Points A Plates.
Central Electric Co.
ghloago Edison Co.
ommercial El. Supply Co.

Electrio Applianee Co.
Partridge Carbon Co.
Relslnger, Hugo.

Cars.
Brill Co., J. G.

Compound.
Central Eleotric Co.
California Asphalt Co.
Commercial El. Supply Co.
Electric Appliance Co.
Johns Mfg. Co., H. W.
McLennan & Co., K.
Okonlte Co.
Standard Paint Co.

Conduits.
Armorlte Interior Cond. Co.
Central Electric Co.
Commercial El. Supply Co.
Conn. Pipe Mfg Co.
Electric Appliance Co.
Muir A Son, Thos.
National Cond. & Cable Co
Willlamsport Wdn. Pipe Co.

Construction & Repairs.
Bullock Elec. Mfg. Co.
Chicago Armature Co.
Chicago Edison Co.
Electrical Exchange, The.
Ft. Wayne Elec. Corporation.
Hodge, Walsh A Lorlng.
National Electric Co.
Warren Electric Mfg. Co.

Contractors and Electric
Light Plants.

Ahlm-Edwards El. Co.
Arnold El. Pr. Station Co.
Bain, Foree.
Brush Electric Co.
Bryan & Humphrey.
Bullock Elec. Mfg. Co.
Card Electric Co.
Commercial El. Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Hodge, Walsh A Loring.
Northern Electl. Mfg. Co.
Peoples Electric Co.
Scott A Janney El.A Mfg. Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Warren Electric Mfg. Co.
Westinghouse Eleo & Mfg Co.

Copper.

Besly&Co., Chas. H.
Mansfield Temp. Copper Co.
Mitchell Temp Copper Co.

Copper Wires.
American Electrical Works.
Besly&Co., Chas H.
Brixey, W. R.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Eleotric Appliance Co.
General Electric Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonlte Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.

Cordage.
Samson Cordage Wks.

Correspondence Schools-
Int. Correspond. Sohools.

Crookes' Tubes.

Central Electric Co.
Commercial El Supply Co.
Perkins Elec. Switch Mfg.Co.

Cross-Arms, Pins and
Brackets.
Brady, T. H.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.

Cut-Outs and Switches.
Automatic Cir. Breaker Co.
Bryant Electric Co.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Eddy Elec. Mfg. Co.
Electrio Appliance Co.
Elec. Eng. & Supply Co.
Ft. Wayne Elec. Corporation.
General Elec. Co.
Hart & Hegeman Mfg. Co.
Palate Co., H. T.
Peoples Electrle Co.
Peru Elec. Mfg. Co.
Perkins Eleo. Switch Mfg Co.
Reynolds, S. K.
Westinghouse El. & Mfg.Co.

I Dynamos.
Ahlm-Edwards El. Co.
American Engine Co.
Brush Electric Co.
Bullock Elec Mfg. Co.
Card Electric Co.
Central Electric Co.
Chicago Armature Co.
Commercial El, Supply Co.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Muir A Son, Thos.
Northern Electl. Mfg. Co.
Scott & Janney El & Mfg.Co.
Siemens & Halske Elec. Co.
Triumph Electric Co.
Warren Electric Mfg. Co.
Westinghouse El. & Mfg. Co.

Economizers, Fuel.
Fuel Economizer Co.

Electric Heaters.
American El. Heater Co.
American El. Heating Corp.
Johns, H. W., Mfg. Co.

Electric Meters.
American El. Meter Co.

Electric Railways.
Brush Electric Co.
General Electric Co.
Krotz, Allen & Kelly.
Siemens & Halske Elec. Co.
Westinghouse El. & Mfg. Co.

Electrical and mechani-
cal Engineers.
Bain, Foree.
Bryan & Humphrey.
McRae, A. L.
Pratt. Chas. A.

Electrical Instruments.
Automatic Cir. Breaker Co.
Central Electric Co.
Commercial El. Supply Co.
Cutter El. & Mfg. Co.
Electric Appliance Co.
Elec. Eng. A Supply Co.
Keystone El. Instrument Co.
Patste Co., H. T.
Queen A Co.
Weston Electrical Inst. Co.

Electrical Specialties.
Automatic Cir. Breaker Co
Central Electric Co.
Commercial El. Supply Co.
Metropolitan Electric Co.
Paiste Co., H. T.
Peru Elec. Mfg. Co.

Electrical Woodwork.
Lever, C. H. Mfg. Co.

Electro-Plating Mach'y.
Besly&Co., Chas. H.
General Electric Co.

Engines, Gas.
Case. J. I., T. M. Co.
Otto Gas Engine Wks.
Van DuzenGas SGso.En.Co.
"Van Home, Burger A Co.

Engines, Steam.
American Engine Co.
Ball Engine Co.

Fan Outfits.
Central Electric Co.
Commercial El. Supply Co.
Diehl Mfg. Co.
Hunter Fan & Motor Co.
Schneider Mfg. Co.
Scott A Janney El. A Mfg Co.
Western Elec. Co.
Westinghouse El. A Mfg. Co.

Feed Water Heaters.
Davis & Son, I. B.

Fibre.
Delaware Hard Fibre Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co., G. A H.

Fixtures, El. & Comb'n.
Central Electric Co.
Commercial El. Supply Co.

Alphabetical Index

Fuse Wire.
Central Electric Co.
Chicago Fuse Wire A Mfg.Co.
Commercial El. Supply Co.
Electric Appliance Co.

Gaskets.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Gas Lighting, Electric.
Bogart.-A. L.

Gears.
Besly A Co., Chas. H.

General Elec. Supplies.
Besly A Co., Chas. H.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Electric Appliance Co.
Elec. Eng. A Supply Co.
Genor & Colburn.
Hodge, Walsh A Loring.
International Elec Co.
Metropolitan Electric Co
Ohio Electric Works.
Paiste Co.. H T-
Partrick & Carter Co.
Peoples Electric * o.

Peru Elec. Mfg. Co.

Globes and Electrical
Glassware.
Central Electric Co.
Commercial El. Supply Co.

Gov^ors, "Water Wheel.
LombardWaterWheel Gy.Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Induction Coils.
International Elec. Co.
Queen A Co.

Insulators and Insulat-
ing materials.
Brixey, W. R.
Bryant Electric Co.
California Asphalt Co.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
.Electric Appliance Co.
Eleo. Eng. & Supply Co.
Empire China Works.
Hodge, Walsh & Loring.
Johns Mfg. Co., H. W.
Mica Insulator Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonlte Co.. The.
Palsie Co., H. T.
Peoples Electric Co.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Simplex Electrical Co.
Standard Underground C. Co.

Insulated Wires and
Cables—Magnet Wires.
American Electrical Works.
Brixey, W. R.
Central Electric Co.
Chicago Edison Co.
Commercial El. Supply Co.
Eastern Electric Cable Co.
Electric Appliance Co.
General Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Washburn & Moen Mfg. Co.

Lamps, Incandescent.
Buckeye Electric Co.
Central Electric Co.
Chicago Edison Co.
Columbia Inc. Lamp Co.
Commercial El. Supply Co.
Electric Appliance Co.
General Electric Co..
Lynn Incandescent Lp. Co.
Metropolitan Electric Co.
Ohio Electric Works.
Perkins Elec. Switch Mfg. Co.
Sawyer-ManElec. Co.

Western Electric Mfg. Co.
Westinghouse El. A

Lamp Trim'r's Wagons.
studebaker Bros. Mfg. Co.

Lightning Arresters.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Westinghouse El. A Mfg. Co.

Magnet Wire.
(See Insulated Wires.)

Mechanical Machinery.
Besly A Co., Chas. H.
Garvin Machine Co , The.
Stilwell-BIerce Smith-Vaile

Mica.
Central Electric Co.
Commercial El. Supply Co.
McLaurin & McLaren.
Munsell & Co., Eugene.

Mining Apparatus, Elec.
General Electric Co.
Westinghouse El. A Mfg. Co.

Motors.
Ahlm-Edwards Elec. Co.
American Engine Co.
BelknaD Motor Co.
Brush Electric Co
Bullock Elec. Mfg. Co.
Card Electric Co.
Central Electric Co.
Chicago Arma'ure Co.
Commercial El Supply Co.
Dallett A Co , Thos. H.
Diehl Mfg. Co.
Eddy Elec. Mfg. Co.
Ft. Wayne Elec. Corporation.
General Electric Co.
Metropolitan Electric Co.
Muir A Son, Thos.
Northern Electl. Mfg. Co.
Ohio Electric Works.
Peoples Electric Co.
Scott & Jannev El. A Mfg. Co.
Stanley Elec. Mfg. Co.
Storey Motor A Tool Co.
Triumph Electric Co.
Warren Electric Mfg. Co.
Westinghouse El. A Mfg. Co

Packing.
Besly A Co. Chas. H.
Garlock Packing Co.
Johns, H. W., Mfg. Co.
Peerless Rubber Mfg. Co.

Paints.
California Asphalt Co.
Central Electric Co.
Commercial El. Supply Co.
Johns. H. W. Mfg. Co.
Standard Paint Co.

Phosphor Bronze.
Besly&Co., Chas. H.
Phosphor Bronze Sm. Co. Ltd.

Platinum.
Baker & Co.

Poles.
Carley, Ira.
Lindsley Bros.
National Tube Works Co.
Perrizo A Sons.
Pittsburg A L. S. Iron Co.
Sterling A Son. W. C.

Porcelain.
Bryant Electric Co.
Central Electric Co.
Commercial El. Supply Co.
Empire China Works.
Peru Elec. Mfg. Co.

Pulleys.
Rockwood Mfg. Co., The.

Push Buttons.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Partrick & Carter Co.

Refiners.
Swarts Metal Refining Co.

Reflectors.
Muir A Son, Thos.

Regulators.
Belknap Motor Co.

Re-Winding.
Chicago Armature Co.
Chicago Edison Co.
Electrical Exchange, The.
Hodge, Walsh & Loring.
National Electric Co.

of Advert

Rheostats.
Am. El. Heat. Corporation.
General Electric Co.
Iron Clad Rheostat Co.
Leonard, Ward, Elec. Co.
Muir A Son, Thos.
Westinghouse EI. A Miff. Co

Second-Hand Machin'y.
Chicago Armature Co.
Cornman Co.
Eiectrl« al Exchange, The.
National Electric Co.

Shades.
Muir A Son, Thos.

Speaking Tubes.
Electric Appliance Co.
Partrick A Carter Co.

Speed Indicators.
Besly A Co., Chas. H.
Keystone El. Instrument Co.
Queen & Co.
Weston Electrical Inst. Co.

Steam Heating.
Webster A Co.. Warren.

Steel Pipe.
National Tube Works Co.

Storage Batteries.
American Battery Co.
Electric Storage Battery Co.
Ohio Storage Battery Co,
Willard El. A Battery Co.

Tapes. Insulating.
American Electrical Works.
Brixey, W. R.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co
Metropolitan Electric Co.
Moore, Alfred F.
New York Insulated Wire Co
Okonite Co., The.
Simplex Electrical Co.
Standard Paint Co.
Washburn A Moen Mfg. Co.

Telephones, Telephone
Material and Switch-
boards.
American El. Telephone Co.
Central Electric Co.
Commercial El. Supply Co.
"Elgin" Telephone Co.
P arr Tel A Cons. Sup. Co.
Lockwood T. A T. Co. of Am.
Metropolitan Electric Co.
Orne Elec. Cons. Co.
Peoples Electric Co.
Standard Tel. A El. Co.
Stromberg-Carlson Tl.M.Co.
Taber A Mayer.
Viaduct Mfg. Co.
Western Tel. Cons. Oo.
Whitman & Couch.

Transformers.
Central Electric Co.
Commercial El. Supply Co.
Diamond Elec. Co.
Elec. Eng. A Supply Co.
Ft. Wayne Elec. Corporation
General Electric Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg. Co.

Trolley Cord.
Samson Cordage Wks.

Trucks, Electric Car.
Brill Co , J. G.
General Electric Co.
Westinghouse El. A Mfg. Co

Turbine Wheels.
Dayton Globe Iron Works Co.
LefTel&Co., Jas.
Pelton Water Wheel Co.
Smith Co.. S. Morgan.
Stilwell-Bierce Smith-Valle.

Water Wheels.
Am. Impulse Wheel Co.
Dayton Globe Iron Works Co.
Leffel A Co., Jas.
Pelton Water Wheel Co.
Smith Co.. S- Morgan.
Stilwell-Bierce Smith-Valle

Wire, Bare.
Besly & Co., Chas. H.
Brixey, W. R.
Central Electric Co.
Commercial El. Supply Co.
Electric Appliance Co.
Okonite Co., The.
Phillips Insulated Wire Co
Standard Underground C Co
Washburn & Moen Mfg. Co.

X Ray Outfits.
Central Electric Co.
Commercial El. Supply Co.
Queen & Co.

iser-r-fcon-ts S« Page II
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DIEHL ELECTRIC FANS.
WOUND FOR ALL CURRENTS, EXCEPT ALTERNATING.

New Designsfor this Season.
Ceili

Column F"an<
Propeller Fans.

HIGHEST EFFICIENCY. GREATEST DURABILITY,
Our finest designs are ornamented with solid cast brass.

OUR '97 FAN CATALOGUES ARE NOW READY.
Any ofOar Fans Furnished with Four Blades if so Ordered.

SHOW ROOMS:
NEW YORK, 561-563 Broadway. BOSTON, 128-132 Essex Street.

CHICAGO, 1 92- 1 94 VAN BUREN STREET.

DIEHL MANUFACTURING CO
ELIZABETHPORT, N. J.

Agents for Canada: CANADIAN CENERAL ELECTRIC CO., 65-7 I Front St. West, Toronto, Ont

M

BELT b, /KIXV A DIRECT
DRIVEN K—J™L~H DRIVEN

M^IN5FIELD,DrilaU.5./l.

Electric Stew Pan. Electric Curling Iron Heater.

Some of our goods which connect to lamp sockets,
using from i to 2 amperes at 110 volts.

AMERICAN ELECTRIC
HEATING CORPORATION.

Electric Heating Pad.

NEW YORK.
39 CORTLANDT STREET.

BOSTON.
SEARS BUILDING.

CHICAGO,

MONADNOCK BLOCK.

'. Smoothing Irons Kleetrie Foot U'anner

H BELL
EASY RItfOER.

PIVOTED ARMATURE,

DOUBLE ADJUSTMENT.
SEND FOR CATALOGUE.

HUEBEL & MANGER,
MANUFACTURERS,

290 Graham St., Brooklyn. N. Y.

It gives a light that's white and bright,
And two cents in the cost per night.

WE UNDERSELL ALL!
Bicycle ElectricLightsM.00
Necktie Electric Lights 1.60
Edison Electric Motors 1.00
88 Medical Batteries.... 3.95
Electric Bells, finest... .25
Diy Batteries, best 25
8100 Bicycles.best made 39.00
81.25 Bicycle Bells 60

Agents Wanted.
5^ Our Bicycie Electric Light

F

>v is the best thing that ever
s- happened. Catalogue free.

" Ohio Electric Works,
13 3. Water St.,

Cleveland, Ohio.

Westinghouse Polyphase Apparatus Supreme.
Generators, Motors, Transformers, for Two-Phase, Three-Phase and C. F. Scott
Two-Phase Three-Phase System of Alternating Current Power Transmission.

26,000 H. P. IIM OIL-INSULATED TRANSFORMERS CONSTRUCTED.
Potentials from 5,000 to 50,000 Volts. All Apparatus Necessary for 100 Mile Transmission.

WESTINGHOUSE ELECTRIC AND MANUFACTURING CO
BURG,

New York, 120 Broadway. Chicago, N. Y. Life Bldg.
Boston, Exchange Bldg. Philadelphia, Qirard Bld«
Buffalo, N. Y., 8 Erie Co. Bank Bldg Pittsburg, Westinghouse Bldg.
Charlotte, N. C, 36-38 College St. St. Louis, American Central Bldg.

San Francisco. Mills Bldg.
Syracuse, N. Y., Bastable Bldg.
Taroma. Wash io-s S. 10th St.
Atlanta, Oa., Equitable Bldg.

Westinghouse Electric Co., Ltd.,
31 Victoria St., London, S.W., England.

For Canada address "—™
Ahearn & Soper, Ottawa, Ont.
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SK SAWYER-MAN LAMP
Is Still IN/lad* nd Id by Us.

sa\a/ye:r-iviai\i electric 00
125 Robinson St., Allegheny City, Pa.

EftiN ttCCTOIC m
CHICAGO.

Transformers (

™

s

) Wattmeters,
No Brushes,

No Commutator,
No Moving Wire,

Simplicity,

Durability,

Reliability,

Accuracy,

Even to a 6 c. p. Light.

Double Primary Coils,

Double Secondary Coils,

Good Ventilation,

Light Weight,

High Efficiency,

Good Regulation,

Small Iron Loss.

Convenient to Install.

DIAMOND ELECTRIC CO.,
Office:

1 •*<>> Fisher Bldg.,
CHICAGO, IL.L.

Manufacturers,
Factory

:

PEORIA,IL,l,.

REWIRED WfTH RAVEN WHITE CORE WIRE

OFFICE
Tho Ferris Wheel Co.

1131 The Rookery.

Chicago, April 30, 1890.

NEW YORK INSULATED WIRE CO.,
320 Dearborn St., Chicago, III.

Gentlemen:—After carefully consider-
ing the merits of the various brands of
wire upon the market, we have decided to
use your "RaVen White Core" exclusively
for rewiring the Ferris Wheel.
As you are aware, the wire upon the

wheel is very much exposed and the test
will no doubt be a.most severe one.

Yours very truly
THE FERRIS WHEEL CO,

By L. V. Rice. Mgr.

Used exclusively for all Incandescent Light-

ing at World's Columbian Exposition.

Used in some of the largest buildings in the United
States.

GRIMSHAW WHITE CORE

RAVEN WHITE CORE

COMPETITION LINE WIRE

GRIMSHAW TAPES, COMPETITION TAPES AND SPLICING COMPOUNDS

Used by some of the largest Central Stations

and Fire and Police Departments in the U. 8.

New York Insulated Wire Company,
MAIN OFFICE:

13-17 Cortisol!! St., New York. BRANCHBS:{,
Zo'SSiSS'st.

BOSTON:
134 Cong reus St.

SAN FRANCISCO.
115 New Montftsrery SI.

The Tuerk Alternating T Current Ceiling Fan.
1897 PATTERNS NOW READY.

Some New Features Embodied in Our '97 Product Make
It Better than Ever.

MADE FOR FROM 50 TO 120 VOLTS
60, 125 AND 140 CYCLES.

THE HANDSOMEST FAN ON THE MARKET.

Strong, Reliable, Noiseless, Durable, Ornamental
and Inexpensive to Operate.

SEND FOR 1897 CATALOGUE. i

HUNTER FAN & MOTOR CO.,
FULTON, NEW YORK.

E. B. LATHAM & CO., Oeneral Sell- $
ing Agents, 136 Liberty Street, New #

York, U. S. A. I

ICIAL FEATURES:
High Economy.
Self-Oiling Bearings.
Adjustable Blades.
Starting Switch at Bottom.

Fire different styles of finish—Bronze, Bower-

Barff. Ivory and Gold, Nickel, Polished Brass.



June 26, 1897 WESTERN ELECTRICIAN

ki

TRADE MARK-

THE ELECTRA
HIGHEST GRADE NUERNBERG CARBONS.

JJ

•TRADE MARK'

FOR DIRECT CURRENT ARC LAMPS. FOR ALTERNATING CURRENT ARC LAMPS,
SEND FOR LATEST PRICI

HUGO REISINGER, NO. 38 BEAVER STREET . NEW YO RK.
SOLE IMPORTER i i»!t Till,

UNITED STATUS ASJO CA\'AI>\.

STORAGE BATTERIES. "SSSr"6

OHIO STORAGE BATTERY CO., - 59 Wade Building, Cleveland. Ohio.

[HercIlesTjatterie!

\X Clede batteries

\ PORCELAIN INSULATION 01 all Kind--,

We Solicit the maKIng ol

SpecAl Designs of- Porcelain.

PlBU llKTMtMl

NEAV EDITION,
CROSBY & BELL'S ELECTRIC RAILWAY,

JUST OUT. PRICE 8JS.50. SB\[I FOK IT.
ELECTRICIAN PUBLISHING CO., 510 Marquette Building, CHICACO.

J. G. BRILL COMPANY, PHILADELPHIA,
MANUFACTURERS OF

Electric Cars

and Trucks,

Solid Forged

F ame Trucks,

Tracks for

4-Wheel Cars.

PIVOTAL TRUCKS FOR STEAM AND ELECTRIC SERVICE.

The PERFECT TRUCK, our "No. 27," Is safer, easier on rails, easier lor passengers and
Imparts less motion to the car body than any truck ever made.

WE CAN SUBSTANTIATE OUR CLAIMS.

A

CONVENTION

ECHO

!

You crazy "Old Jay!" 1 told you to keep

away from those New York fellows at Ni-

agara—but you wouldn't—now look at you!

The boss 's mad as a hornet because you got

caught in the "rapids" and lost all your
feathers!—But say! You ought to see that

new Commercial Electrical Supply
Co.'S Catalogue—it's a daisy! Just

hoot, "Old Man," in a week or so, and I'll

show you one!
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THE

BRUSH ELECTRIC

COMPANY. BRUSH
THE

BRUSH ELECTRIC

COMPANY.

Brush apparatus has been on the

market for 20 years. A majority of

customers order supply parts direct

from us. Many do not. We want

this trade and are reducing our prices

in order to secure it. Ask for quota-

tions and send orders to the nearest

Sales Office.
FIRST BRUSH ARC DYNAMO— 1877.

SALES OFFICES:
Schenectady, N. Y.

Cleveland, Ohio.

Boston, Mass., ISO Summer Street.

New York, N. Y., u Broad Street.

Philadelphia, Pa., 509 Arch Street.

Cincinnati, Ohio, 420 West Fourth Street.

Chicago, 111., Monadnock Building.

St. Louis, Mo., Wainwright Building.

Atlanta, Ga., Equitable Building.

Denver, Colo., Klttredge Building.

San Francisco, Cal., 15 First Street.

Toronto, Ont, Canadian General Electric Co., Ltd.
Pittsburg, Pa., Carnegie Building.

Many stations have ex-

changed all their small units

for large Brush arc dynamos.

Among them are the Brook-

lyn-Citizens with 3000 lights

capacity. Brooklyn-Munici-

pal 800, Newark 3000,

Cleveland 1800, Philadelphia

Brush 1 500, Philadelphia-

Northern 1300, Buffalo ijoo,

Worcester 1400, Toronto

900, Quebec 62 5, Harrisburg

750, Erie 750, Albany joo,

Troy ^00, Paterson 500,

City of Chicago 400, John

Wanamaker 62 5, Carnegie

Steel Co. joo.

Over 40,000 lights ca-

pacity in large Brush arc

dynamos sold. A large pro-

portion of them using Multi-

Circuit Dynamos.
The newly designed

Brush dynamos have the

following capacities; <,<,, 80,

100, 1 2 j, 240, 300, 2000 can-

dle-power lights, 45, 85,

120, 160, 1200 candle-power

lights.

Brush arc lamps were
first used in 1877. More of

them being sold to-day than

ever before.

BRUSH MULTI-CIRCUIT 125 LIGHT ARC DYNAMO—1897.

Two or more separate circuits run direct from one dynamo with any distribution of load on the different circuits.

The advantages are absolute flexibility in handling of circuits; reduction of high voltages on circuits run from large dynamos; use of large

units with corresponding increase of efficiency; saving in floor space, oil, belts, shafting, pulleys, attendance.
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Efqexb F. Phillips, Prest. F. N. Phillips, Treas. W. H. Sawyer, Secy.

AMERICAN ELECTRICAL WORKS,
PROVIDENCE, K. I.

'

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANJTE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Yoek Store, P. C. Ackerman, 10 Cortlaudt St.

Chicago Store, F. E. Donohoe. 241 Madison St.

Montreal Bra>xh. Eugene F. Phillips' Electrical Wortth.

THE ONLY

WATER = WHEEL GOVERNOR
THAT GOVERNS.

Waterville & Fairfielit "Railway & Light Co., )

Waterville, Me., Jan. 18, 189C. )

Lombard Water-Wheel Governor Co., Boston, Mass.
Gentlemen:—In regard to your Type C governor, which is regulating for us

our two Hercules Wheels, which give power to operate our Light Plant, Street
R. R. and Power Generator, we are frank to admit that the machine does its work
admirably. We have no hesitancy in recommending it to those in want of a
governor. (Signed)

I. C. Libbt, President Waterville & Fairfield R. R. & L. Co.

LOMBARD WATER-WHEEL GOVERNOR CO,,
61 Hampshire St., BOSTON. MASS.

No Sparking Under Varying Load, M & *

$
90£ PURE GRAPHITE. HKf/ i

Holmes Fibre=6raphite Mfg. Co.,

Station Z, Philadelphia.
WRITE FOR PRICE LIST, iS'cXS -XASBWCIrt \N<i

***\J:\-»**i'**^S-

MAdE-by- The- Rockwood- Manufacturing- Co- N^l,
J.M.M.R>tPENN>.St.,

|ND ,ANAP0L ,s,|N0IANA,U. S- A.

GRAPHITE FOR RESISTANCE...
Made in almost any form required and of 1 ohm or 1,000,000 ohms as
desired. We also make graphite boxes and crucibles resisting heals
of 4,000 degrees

JOS. THXOS ORIJCIBI.K CO.. - - Jersey City. IV. .1.

SINGLE POLE 1 000 VOLTS. DOUBLE POLE 1,000 VOLTS.

Wirt Short-Gap For Alternating

^^^™^™"^^^^^^™
Current Circuits of

Lightning Arresters ^
mat Potential.

Will take the discharge when large gap arresters fail to protect. Small current only at time of dis-

charge. No moving parts.

These Arresters protect the Niagara-Buffalo Transmission and most of the Important Long Dis-

tance Transmissions using High Voltage Currents. Write for prices.

General Electric Company,
MAIN OFFICE: SCHENECTADY, N- Y.

Sales Offices in all Large Cities or the I nited States. For Canada address Canadian General Electric Company. Toronto.

The
Brady Mas! Iras.

T. H. Brady, New Britain,, Conn., U. S. A.

Manufacturer of Mast Arms.Pole and
SwlDging Hoods, House Brackets and
other Specialties for Construction
Work.— Catalogues and Prices fur-
nished on application.

Keystone Electrical

Instrument Co.,
9th St. & Montgomery Ave.,

PHILADELPHIA.
Switchboard Instruments

For Central Stations and
Isolated Plants.

Hew York, 15 Cortlandt Street.
Chicago, 1440 Monadnock Bldg

EVERYTHIN6 IN WIRE.
BARE AND INSULATED.

ALSO MANUFACTURERS OF THE "CHICAGO" RAIL BOND.

WASHBURN * MOEN MFC. CO.,
WORCCSTI VI

BRANCH OFFICES AND WAREHOUSES: New York. Chicago, San Francisco, Houston. Philadelphia,
Pittsburg, Boston.

WEATHERPROOF WIRE,
ACENCIES:

Western Electric Co,, New York.

Electric Appliance Co., Chicago.

Pettingell Andrews Co., Boston.

Electrical Engineering Co,, Minneapolis,

St. Lotus Electrical Snpply Co., St. Louis

Phillips Insulated Wire Co..

Office and Factory: PAWTUCKET. R. I.
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WANTED.
Position as superintendent of electric liphtins

or power plant by man with twelve years' expe-
rience in building and operating plants. I can
clve the best of references as to ability and
2haracter. Would be pleased to hear from par-
ties wanting a No. l hustler. Address "Hustler."
aare Westkkic ElkctkiciAN, 510 Marquette
Building, Chicago.

WANTED.
Position as superintendent or manager of elec-

tric light or railway plant, or would accept posl-
tion as traveling salesman. Would not object tn

invest mor 15 thousand dollars. Well acquainted
as salesman. Well posted in light and railway
work. Address KL,K<rrKUIAN. can-
Western Electrician, 510 Marquette Bldg;.,

Chicago.

WANTED.
Situation as telephone exchange manager with

independent Co. Can furnish very highest of
recommendations and references. Can accept
position after the 10th inst. Am also a thoroughly
competent electric light man. Address Cable.'
care Wkstekn Ei.ectiucian, 510 Marquette
i'ldg.. Chicago.WA NT e:d.
ARMATURES TO REWIND
Winders direct from T.-H. and Westlugliou-
shops. Work guaranteed. Ten years' experierjuji

Light plants Installed complete. Send for p *cjj}

HODCE, WALSH &, LORINC,
531 Delaware. Kansas City. Mc

for sa*_e:.
Second hand Arc Lamps of different manu-

facture: good as new and thoroughly tested:

also. Arc and Incandescent Djnamos and other
electrical apparatus.
Always in the market for scrap Dynamos,

Motors, Wire, Copper, burned out Incandes-
cent Lamps and Lamp bases, etc. Address Til K
< 'Olt\l! A \ COMPANY, 1134 Hamilton St.,

Cleveland, Ohio.

FOR SALE.
Electric light plant and franchise. No other

competing electric or gas plants. Will sell en-
tire or part interest to responsible party.
Standard Electric Co., Clinton Wis.

A BARGAIN.
25 k. w. 110 volt generator, direct con-

nected to Westinghouse, Armington &
Sims, or Ideal engine.

A. L. IDE A SONS.
Springfield, 111

POLICE PATROL
TELECRAPH SYSTEM.

Sealed proposals will be received until 10

o'clock, a. m., Friday, Jt»ly2, 1897, by the Board
of Public Saftty, room 0, basement Courthouse,
Indianapolis, Ind., for furnishing the city of
Indianapolis with a twelve circuit police patrol
telegraph system of 100 signal boxes.

Parties bidding will be required to show the
actual working of their system, and if contract
is awarded, to give bond to the amount of said
contract price, fur the faithful execution uf the
work within the stipulated time.
The board reserves the right to reject any or

all bids.

For full information and copy of specification s

apply to the Board of Public Safety, Indianapo-
lis, Ind.

CHAS. MACrUIKE, Chairman.
K C. Herrick, Secretary.

ELECTROTYPES.
CHICAGO ELECTRO. & STEREO. CO.,

149-155 Plymouth Place, Chicago.

electrIcal

exchange,
166-174 S. CLINTON ST.,

CHICAGO.

long-Distance Tel. 744 Express.

WRITE FOR PRICES.

To_Sloam and Electrical Contractors.

Sealed proposals will be received by the
State Board of Control of the State of Wis-
consin up to 2 o'clock Friday, July 2, 1S97,

for an Electrical Lighting and Power
Plant for Northern Hospital "for the Insane,
Winnebago, Wis., all to be in accordance
with the plans and specifications on tile in
the office of the State Board of Control, at
the Northern Hospital for the Insane, and
at the office of the Consulting Engineer, Mr.
Charles G. Armstrong, 454 City Hall Square,
Milwaukee, Wis., which plans and speci-
fications may be seen on or after June 15,

Each proposal must be accompanied by a
certified check for two per cent, of the
amount of the bid. pavable to the order of
.Tames E. Heg, President, to b'e forfeited to
the State of Wisconsin in case the bidder
or bidders chosen fail to enter into a con-
tract with the Board and furnish a satis-
factory bond for the proper execution of the
same within ten days alter the acceptance
of their proposals.
Each bidder must be prepared to give a

satisfactory bond guaranteeing to fullv pay
for all labor and material used in this work.
Bids must be sealed and addressed to the

undersigned, and upon the envelope must
appear the name and address of the bidder
and marked "Proposal for an E'ectrical
Lighting and Power Plant for Northern
Hospital, Winnebago. Wis."
The Board of Control reserves the right to

reject any or all bids, or to accept any bid
or combination of bids which the Board
may deem to their advantage;

By order of the State Board of Control.
.TAMES E. HEG, President.

Madison, Wis., June 1, 1897.

Agents Wanted.

A few good live agents

to take subscriptions for

the WESTERN ELEC-
TRICIAN and handle our

book publications. Liberal

commissions paid.

Address, stating expe-

rience and references,

Electrician Publishing Co.,

5 I O MARQUETTE BLDC,

CHICACO.

ROSE POLYTECHNIC INSTITUTE
A College ofEngineering. Mechanical .Electrical,Civl

K u Kinee ring, Chemical courses. Well endowed. Exten
sfve Shops'. Modernly equipped Laboratories in al

Dents. Expenses low. 15th year. For catalogue ad
diess C. L. MEES, President, Teivs Haute, Ind.

THETELEPHONE HAND-BOOK
BY

HERBERT LAWS WEBB.
Price &1.GO.

The only complete and practical work
of its kind on the market.

ri'FLrSHFP BY

THE ELECTRICIAN PUBLISHING CO..
Snlfosio Marnuettn Rulldliie. Chicago

The Worcester Polytechnic Institute.
WORCESTER, MASS.

T. C. MEX»EXHAJLX, President.
bourses of study in Mechanical, Civil and Elec-

trical Engineering, Chemistry and Uener;i
Science. New and extensive laboratories In

Fngineerine-, Electricity, Physics and Chemistry.
Special facilities in Steam arid Hydraulics, 1 7«-
nagre Catalogue, showing positions filled by
graduates mailed free. Address J. K. MAR-
SHALL, Registrar.

copper!

Scrap Copper Wire Wanted.
If you have any Old Copper Wire of any description to

dispose of, it will pay you to communicate with us, as we are
».'., all times in the market for any quantity of Scrap Copper
Wire, at the highest market values. We pay cash and send
prompt returns. We are also supplying the electrical trade with
our high grade Babbitt, Cotton Waste, Solder, Etc. Please com-
municate with us.

SWARTS METAL REFINING CO.,
20 N. Desplalnes Street, CHICACO, ILL.

Stil well's Patent stb™ Water Purifier.

Removes all Impurities.

ENTIRELY PREVENTS SCALE IN STEAM

BOILERS. Catalogue on Application.

The Stilwell-Bierce & SaiMaile Co.,

DAYTON, OHIO.
ICisilon Iron & Locomotive Works, San Francison. i'nl.. I'aciflc CoaHt Agent,

TUB WILLAJHD
STORAGE

BATTERY,
NON-INFRINGING.

PROTECTION GUARANTEED.
The Wiilard Electric & Battery Cq.,

(•mVKI,AM> OHIO.

AMERICAN"1Sr
ARE THE BEST.' Sen? for Descriptive Circular.

Absolutely Non-Infringing.
Protection Guaranteed.

AMERICAN BATTERY CO.,
est-d lass. . 38 W. Quincy St.. Chicago. HI.

The Coast Line to MACKINAC
-TAKE THE

™ MACKINAC
DETROIT
PETOSKEY
CHICAGO

New Steel Passenger Steamers
The Greatest Perfection yet attained in

Boat Construction—Luxurious Equipment,
Artistic Furntshine, Decoration and Effic-

ient Service, insuriug ilie highest degree of

COMFORT, SPEED AND SAFETY
Four Trips peh Week Between

Toledo, Detroit and Mackinac
PETOSKEY, "THE SOO," MARQUETTE

AND DULUTH.
LOW RATES to Picturesque Mackinacand

Return, including fleals and Berths. From
Cleveland, $iS; from Toledo, $15; from
Detroit, $13 50.

DAY AND NIGHT SERVICE.

Between Detroit and Cleveland
Connecting at Cleveland with Earliest

Trains for all points East. South and South-
west and at Detroit forallpoiuts North aud
Northwest.

SundayTrips June, July, August and Sept. Only

EVERY DAY BETWEEN

Cleveland,Put=in=Bay^#Toledo
Send for Illustrated Pamphlet. Address
A. A. SCHANTZ, a. p. t , DETROIT, MICH.

Anchor or Toggle Bolt.

Electrical and Small Woodwork a Specialty.
Send for catalogue.

C.H. LEVER MFG. CO., CHICAGO.

Arnold Electric PowerStation Co.,
Suite 1540 Marquette Bldg,, Chicago.

Engineers and Contractors for

Electric Power Stations.

Sole owners of patents controlling the "ARNOLD
SYSTEM" of power station construction.

Reduction in first cost, economy and greater
reliability in operation. Write for information.

INTERNATIONAL ELECTRIC CO,
76 Beekman Street.

\«mv York.
tiuhmkorff

Induction Coils,

Telephone Colls, Expert*

menial Work, Small Ma-
ct.ln.-rv PS-M-.-, Pn«sl«.

TUe Detroit & Cleveland Sieam Nav. Co.

Map of the United States.
A large handsome Map of the United

States, mounted and suitable for office or

home use, is issued by the Burlington

Route. Copies will be mailed to any ad-

dress on receipt of fifteen cents in postage

by P. S. Eustis, Gen'l Pass. Agent, C, B.

&Q. R. R., Chicago, 111.

SUfPL/ES!

Wftttitecmct*
AUTOMATIC BICYCLE BELL
Attached to front fork of machine by a clamp

bracket and connected bv a umall lever on the
left handle bar. Operated by tne fin-
der without moving hand out of po-
sition. Made of best bell metal, has J

a fine silver ring, easily adjusted.
gives rthort or continuous ring, nick-
el plated. Price for % Inch, $1.50;
3 inch, $1.75. Sent by mail <m receipt t

of price and 10c. for postage.
jy Send for ( trcviar "S. A."

PACIFIC ELECTRIC CO., 120 Main St., La Crosse, Wis.

TRIMMER'S
TOWER WAGON.

NOVEL FEATURES.
With it a Trimmer can trim about 250 lamps as com-

pared with 60 lamps trimmed by "trudging with ladder
and kit. ' Write for detailed description.

STUDEBAKER BROS. MFG. CO.,
SOUTH BEND, IND.
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Victor Turbine Water Wheel.
Cylinder or Register Gate— Close Regulation and High Efficiency

at Full and Partial Gate.
The attention of ELECTRIC COMPANIES is called to this CELEBRATE!* WATER« H liEIj as particularly adapted to their use, on account of its remarkably steady motion,

liigli speed aud great efficiency and large capacity for its diameter, being double
the power of most wheels ot the same diameter. It is used by a number of the leading electric com-
panies with great satisfaction. In the economical use ot water it is without an equal, producing the
highest per cent 01 uselul effect guaranteed.

SEND FOR CATALOGUE AND PARTICULARS.
The accompanying engraving represents a single 10-inch Victor Turbine on horizontal shaft to

develop 36 H. P. under 33 feet head. Arranged with 12-inch Worrell Friction Coupling at one end to
disconnect pulley.

We are now prepared to furnish Victor Turbines, either single or in pairs, on horizontal shafts
and where the situation admits of their use we recommend them.

THE STILWELL-BIERCE & SMITH-VAILE CO., DAYTON, OHIO.
R'sdoo Iron & Locomotive Works. San Francisco Cal r Pacific Coast Agents

Collar Bail-nay, Telephone,
Telegraph and Electric Light

POLES.
Pine painted cross arms and Oak pins. Get

our prices for delivery at any destination. Six
sorting yards, our Monroe yard beinc most
Southern and Eastern in Michigan. Our card:
Ai poles and good despatch.

W. G. Sterling & Son,
MONROE, MICH.

Playing Cards.

You can obtain a pack of best quality

playing cards by sending fifteen cents in

postage to P. S. Eustis, Gen'l Pass. Agent,

C, B. & Q. R. R., Chicago, 111.

And STREET CAR TIES.

Wholesale Producers.

PERRIZO St SONS, DAGGETT, fVJICH.
WHITE CEDAR POLES

CEDAR
Lindsley Bros.,

MENOMINEE, MXH.,

WHOLESALE PRODUCERS. POLES

Ira Carley
Can ship you anywhere anything in cedar from
a 3 in. 7 ft. to 7 in. 70 ft. Electrical con-
tracts my specialty.

INCALLS, MICH.

Cedar Poles at First Hands.
We can supply you with anything In the cedar line. "Write for delivered prices.

Pittsburgh & Lake Superior Iron Co., Whitney, Menominee Co., Mich.

Our new catalogue of Elec-

trical Books. Contains 100
pages, listing all electrical

books to date of publication.

Send for a copy, mailed free

to any address. Electrician

Publishing Co., Suite 510
Marquette Bldg., Chicago.

Given
Away

The Standard Open Circuit Batteries
of the World.

SEND FOB CIECDLAR AND PRICES.

THE LECLANCHE BATTERY CO.,
Ill to 117 East 131st St., N. Y.

The Bullock Electric Mfg. Co.,
I032 SF3QA.DNA/AY, CiNCINIMAT

ELECTRIC LIGHT
AND

POWER PLANTS
AND

SLOW SPEED
MOTORS.

OHIO. %J

NEW YORK:

BOSTON:

St. Paul Building.

No. 8 Oliver Street.

PHILADELPHIA:
No. 662 Bourse Building.

CHICAGO:
No. 623 Western Union Bldg.

^l GOOD BOOK!!
ELECTRIC TRANSMISSION HAND-BOOK.

Lieut. F. B. Badt's latest addition to our famous hand-book series, of which
45,000 copies have been sold. The new book deals in the author's well-known
practical style with all the problems of Electric Power Transmission.

NOW READY. PRICE SI.OO.

Electrician Publishing Company, Suite 510 Marquette Building, Chicago.
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THE STROMBERG-CARLSON

TELEPHONE MANUFACTURING CO,
72 JACKSON BOULEVARD,

CHICAGO, ILL., U. S. A.

This Company owns letters patent granted to Alfred Stromberg
and Androv Carlson, under sundry dates, covering Telephone Ap-

paratus that infringes none and is second to none.

Full Equipment for Central Stations, also for House, Office, Factory, Police and Fire Alarm
Systems, manufactured in our own shops from crude material. The very Simplest and most
Efficient Street Railway System on the market.

American Electric

Telephone Go.,

The Largest Manufacturers
OF

Telephones $Switchboards
IN THE UNITED STATES.

All Goods Strictly High Grade.
325 exchanges, aggregating 60,000 telephones, in

use. Three years service. Write for our 1897

catalogue showing new types and prices.

American Elec. Telephone Co.,

171 and I 73 S. Canal Street, CH ICAGO.
POP'

UFACTOKY.

"W^L

WESTERN TELEPHONE

CONSTRUCTION CO.
260 S. Clinton Street, CHICAGO,

LARGEST MANUFACTURERS OF

Telephones and Appliances,
EXCLUSIVELY, IN THE UNITED STATES.

Swedish
Telephones.

^) Adjustable Arin 'Phone for Ex-
change and Toll Line Work.
Write for prices.

WHITMAN & COUCH
196 Summer St., Boston.

McFell Electric Go,, 1 549-50 Marquette Bldg. , Chicago Agents.

BTEW EDITION,X -RAYS
FOR EVERYBODY.

Idward Ti (vert.

Just off the Press. 93 Pages. 47 Illustrations.

Fully describes in plain terras how to perform experiments with the X-Ray Outfit.

Tells what electrical apparatus is needed and how to manipulate it. Illustrations show
clearly how to connect up the Crookes Tube, the Ruhmkorff Coil, and how to run
them, either by batteries or electric light currents. How to make an X-Ray Outfit

very cheaply, including a Fluoroscope.
Write us at once, enclosing 25 Cents in stamps, postal note, express money or-

der, and get one of these valuable books.

ELECTRICIAN PUBLISHING CO.
5IO Marquette Bldg.,CHICAGO.

THE TELEPHONE HAND-BOOK
BY HERBERT LAWS WEBB.

Member of the American Institute of Electrical Engineers, and of the Institution of Electrical Engineers, London. Author of "A Pra tical Guide to the Testing of
Insulated Wires and Cables." Joint Author of "Electricity in Daily Life."

IAS Poses, 138 Illustrations, Cloth, Hand-Book Size, Price $IOO c

EXTRACT FROM PREFACE.
"This little hook has no pretension to be considered a complete treatise on telephony as it exists In America. The time for such a work is not yet come. But It is felt that there is a demand

for a practical book on telephone worktop aud management, and the TELEPHONE HAND BOOK Is an attempt at meeting that demand. With the exception of a few chanters dealiug witn

certain tonus of transmitters and receive.^ used in Europe, which are given for the info-mation of those who may wish to engage in the manufacture of telephones, the book is based entirely ou
standard American practice; and most of the material, apparatus and methods described are paculiar to or have originated in this country."

%'n pains have been spared to make St the V^t book of its kind. It Is right up to date, Intensely practical, aud so plain and clear in its language that anyone can understand and learn from It

everything regarding telephone work and management. It conforms in size and style to our other Kand-Books which have been so favorably received by the entire electrical fraternity.

-CONTENTS.-
CHAPTER I. The Invention of the Telephone.

Sound Waves. Articulate Speech.
Electric Telephony. The Bell Telephone.
The Microphone.
Current Induction. Electromagnetic In-

duction.
The Induction Coll: Its Use In the Tele-

phone Transmitter.
The Complete Telephone Circuit
Magnet Telephones.
The Bell Telephone Receiver.
Other forms of Magnet Telephones.
The Gower, Ader and D'Arsonval Receiv-

ers, Mercadler's BI-Telephone.
The Siemens, Kotyra, Is eumayer and

Bottcher Receivers.

CHAPTER 13. Carbon Transmitters.
14. The Blake Transmitter.
15. The Long Distance Transmitter.
16. The Solid-back Transmitter.
17. The Berliner Transmitter.
18. The Cuttriss Transmitter.
19. Various European Transmitters.
20. The Efficlencyof Carbon Transmitters.
21. Batteries forTelephone Work.
22. Open Circuit Batteries.
23. Closed Circuit Batteries.
24. The Practical Management of Batteries,
25. Magneto Bell.
26. Automatic Switches.
27. Telephone Line Construction.

CHAPTER 28.

29.

Metallic Circuit.
Underground Wires.
Lightning Arresters.
Inside Wiring.
Installation of Telephone Instruments.
Inspection and Maintenance.
The Condenser; Its Use to Telephony.
Electromagnetic Retardation.
Exchange Working.
Small Exchanges.
Party Lines: The Bridging Bell.

Long Distance Telephony.
Duplex Telephony. m
Simultaneous Telegraphy and Telephony
Appendix.
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-F"TH1S(S HAS BEEN MAKING

Telephones
S? 20 YEARS, NOT CHEAP BUT
SERVICEABLE AND FULLY GUAMNTEED.

,
• CIRCULARS FURNISHED.

Viaduct Electric (°

BALTIMORE, MP, U.S. A.

AwnA. -for Coitaloquje^.

STUDENTS
Will find that the Western
Electrician can help them
wonderfully in the study of

electricity. Subscribe now.
$3.00 per year, in advance.

Electrician Publishing Co.,

Suite 510 Marquette Bldg., - CHICAGO

NEW CATECHISM OF ELECTRICITY*
A TEACTICAL TREATISE.

TESTIHONIAL. Chas. M. Weir, Chief Engi-
neer U. S- Projectile Works, Brooklyn, N. Y.:
"It is one of the most practical and concise
works on Ihe subject I ever saw It is just the
right thing in the right place, and I most cheer-
fully recommend it to all who desire a practical
knowledge of Electricity."

This is a hook of 550 pp., full of up-to-date in-

formation. 300 illustrations. Handsomely bound
in red leather, poeketbook form, size •i'ixG'i,
with titles and edges in gold. Price, $2.00, post-
paid. 100 page descriptive catalogue of electri-

cal books free on request.

ELECTRICIAN PUBLISHING COMPANY,
510 Marquette Building, Chicago,

66OUR GLADIATOR"
HIGH GRADE AND NON-INFRINGING APPARATUS.

Standard

Telephone and

Electric Co.,
'I IIHSOV, WIS.,

Manufacturers of

TELEPHONES,
SWITCHBOARDS

and Exchange Apparatus.

This company controls and
sells under U. S. Letters Pat-
ent to Ch. Milde\ a Carbon
Transmitter, which does not
infringe the Berliner Patent,
even if the latter should be
sustained on its merits, and
we are ready and able to pro-
tect ourselves and customers
against any suit for Infringe-
ment.

Circulars, Etc

Parr

We have just issued a KEW cata-
logue of electrical books containing- 100
fiagea, listing- every -work on electric-
ty. A copy will be cheerfully mailed
On receipt of a two-cent stamp.
ELECTRICIAN PUBLISHING CO.,

510 Marquette Bldg., Chicago.

DIRECTORY OF PRINCIPAL ELEC

TRICAL AND MECHANICAL

ENGINEERS.

Charles A. Pratt,

Consulting Electrical Engineer.

Power transmission and subdivision for
factories. Electric coal mining plants.
Designs for special machinery.
Plans, specifications, tests, supervision.

1118 Monadnock Bldg., Chicago.

Foree Bain,
Electrical and

Consulting, Mechanical Engineer.
Designing,
Supervising, Plans, Specifications and
Constructing, General Engineering.
Testing. Expert In Patent Causes.
Suite 1657, 1658 and 1650
Monadnock Bldg., CHICAGO.

William H. Bryan, M. E.,

H. H. Humphrey, M. S. (

Mechanical and EleeSrieal Engineer!,
Consultations, Reports, Estmates, Flans,
Specifications, Superintendence, Tests, Pur-
chasing. Designs of Centra] Stat'ons a Spe-
cialty Turner Building, St. Louis

A. L. McRae,
Consulting Electrical Engineer.

Estimates, Plans, Specifications, Ex-

aminations, Reports, Tests.

306 Oriel Bldg., ST. LOUIS, MO.

E. S. TABER. V. A. MAYER.

TABER & MAYER,
MANUFACTURERS AND
DEALERS IN

ELECTRICAL GOODS

TELEPHONE APPARATUS.
Telephone Instruments, Switchboards, Trans-

mitters, Receivers. Cords, Jacks, Plugs, Drops,
Switches, Experimental Work.

185 FRANKLIN ST., BOSTON, MASS.

LONG DISTANCE TELEPHONES.
"With adjustable arm, granulated carbon transmitter, three-cell battery, oak wood, finely finished.
Whole outfit does not occupy 12 inches square space on the wall. Nothing equal to it in trie market.
Price 81SS.50 each, delivered anywhere in United States.

(Cl Igin »» lephon
IGI-AS AVE., ELGIN

New Dynamo Tenders' Hand-Book,
By F. B. BADT.

426 Pages, 140 Illustrations. Flexible Cloth Binding. Size of Type Pag?
5 1-2x3 inches. Price $1.00.

This is, as the name indicates, a NEW BOOK, much more complete than the
old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers, and owners
and operators of all kinds of Electric Plants. It Is the only book of the kini
published in the English language. 9,000 copies of the old Dynamo Tenders
Hand-Book sold, and over 5,000 of the new.

Electrician Publishing Co.,
Suite 510 Marquette Building, CHICAGO.

The Lockwood Transmitter
Is protected by letters patent No. 528640 and No. 557588, issued Nov.

6, ib'94, and April 7, 1896, respectively.

The electrodes have "A variable air space" between them, and the

adjustment is obtained by tension instead of pressure. The Lockwood
is positively the only Transmitter on the market having no contact

BETWEEN electrodes, consequently parties liable to infringement

suits and promoters of long-distance systems will find it to be the only

telephone that will satisfy the fears of their subscribers. The Trans-

mitter can be placed upon any instrument now in use, and an exchange
of Transmitters is easily effected.

Address:

The Lockwood Long Distance Telephone &
Telegraph Company of America,

J0SIAH TICE. Mgr. No. 8O Albany St., New Brunswick, N. J.
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Electricity

-andMagnetism.
325 Pages. PRICE $2.00. 347 Illustrations.

A series of Thirty-four Practical Lessons covering the Science of Electricity from Its

Fundamental Principles to Its Every-Day Applications. By Prof. D. C. Jackson, University
of Wisconsin; Prof. H. S. Carhart, University of Michigan; Prof. B. F. Thomas, University
of Ohio; Prof. Wm. A. Anthony, ofWew York; Prof. Brown Ayres, Tulane University; Prof.
A. O. Perrine, Ueland Stanford University, Cal. ; Prof. (Jeo. D. Shephardson, University of
Minnesota, and others.

A Comprehensive Treatise in Simple Language, Free from Algebraic Equations and
Easily Understood.

CHAPTER I. The Nature and Properties of Electricity.—Origin of Electricity; Two Kinds;
*aws of Attraction and Repulsion ; Positive and Negative Charge; Terms, Conductors. Insulators,
Electric Conductivity; Conveying Electricity; The Electroscope"; Force Exerted Between Charged
Bodies; Unit of Measurement of Quantity of Electricity; Electrometer.

CHAPTER II. Machines for Generating Electricity by Friction and by Electric Induction.—
Making Machine to Continuously Generate Electricity bv Fri-tion; The Electrophorus; Induction
Generator; Units of Electric Current and Pressure; Electricity Conveyed by Unit Current Each
Second; Negatively and Positively Charged Conductors; Relation of" Lightning and Sparks of
Electrical Machine.

CHAPTER III. Electric Batteries or Appliances for Generating- Electricity by Chemical
Action.—Action of Batteries: Electric Pressure; Voltaic Electricity; Direction of Current Flow;
Production of Continuous Current: Battery Cells in Series; Production of Pressure by Cells: Polari-
zation and Its Avoidance; Leclanche Cell; Open Circuit Cells.

CHAPTER IV. Electric Batteries or Appliances for Generating Electricity by Chemical
Action (Concluded).—Closed Circuit Cells; Local Action; Law of Electro-chemical Action; Electro-
chemical Equivalent; Primary Batteries Compared with Dynamos for Furnishing Current; Uses of
Batteries; Difference Between a Primary and Storage Battery; How Storage Batteries are Made;
Parallel Connection of Plates in Storage Batteries.

CHAPTER V. The Nature and Propertiesof Magnetism, Magnetic Fields.—Permanent Mag-
netism: Magnetic Attraction and Repulsion: Poles of Magnet; Magnitude of Force Between Two
Magnets; Aging Magnets; Earth's Action on Magnetic Needle; Magnetic Field; Action of Lines of
Force. <

CHAPTER VI. The riagnetic Effects of Electric Currents and flagnetic Circuits.—Effect of
Electric Current on Magnetic Needle; Relation Between Direction of Lines of Force and Direction
of Current Flow; Determination of Current Direction by Compass: Ampere Turns; Solenoids;
Ampere's Theory; Solenoids with Steel or Iron Cores; Residual Magnetism; Electro-Magnets;
Magnetic Permeability; Magnetic Reluctance; Magneto Motive Force or Magnetic Pressure.

CHAPTER VII. Ohm's Law of the Flow of Electricity.—Pressure; Resistance; Current;
Volt; Ohm; Ampere; Mercury Resistances; Conductivity of Copper Compared with Other Metals;
Resistance of Circuits Made Up of the Same Parts in Parallel; Joint Resistances; Fall of Voltage
Over Resistance; Effect of Temperature on Resistance; Copper Temperature Coefficient.

CHAPTER VIII. Heating Effects of Electric Currents. Miscellaneous Effects of Electric
Currents.—Foot-pound: .Joule; Horse-power; Watt; Kilowatt; "Watts per Horse-power; Heating
Effects on Bearings of Machinery; Effect of Electricity on Nerves of Animals; Muscular Effect or
Strong Currents.

CHAPTER IX. Galvanometers and Voltameters.—Differences in Construction for Large and
Small Currents; Presence and Direction of Currents Shown by Galvanometer; Strength of Current
Indicated; Tangent Galvanometer; Reflecting Galvanometer; Needle Suspension; d'Arsonval Gal-
vanometer; Terms "Dead-Beat," "Calibrate;" Voltameter; Electrolyte, Electrolysis; Electrode;
Forms of Voltameters.

CHAPTER X. /leasurement of Electrical Resistance.—Resistance Measured bv Substitution;
Resistance Boxes; Use of German Silver; Coils; Wheatstone Bridge; Measuring Resistances with
Bridge; Measuring Very High Resistances; Practical Examples.

CHAPTER XI. Every=day Measurements of Electric Currents and Pressure.—Three Effects
by Which Currents are Directly Measured; Amperemeters; Milliampere; Microampere; Three
Classes of Magnetic Amperemeters; Weston Amperemeter; Electro Dynamometeis; Hot Wire
Instruments; Scales of Amperemeters; Alternating Current Measuring Instruments; Measuring
Very Large Currents; Measuring Mectric Pressures; Voltmeters: Cardew Voltmeter; Electro-
meters; Electrostatic Voltmeters; Standard Cells; Measuring Currents by Voltmeter and a Standard
Resistance.

CHAPTER XII. Every-day Measurements of Electric Power, Condensers and the
fleasurement of their Capacity.—Wattmeters; Electrodvnamometer Used as Wattmeter; Record-
ing Wattmeters; Coulomb Meters: Watt Hour; Ampere' Hour; Capacity; Farad; Microfarad; Con-
denser; Capacity of Condenser; Charging Condenser; Specific Inductive Capacity; Selection of In-
sulation for Telephone Cables; rapacity of Underground Wires; Comparing Capacities by Ballistic
Galvanometer; Practical Capacity Measurements; Leyden Jar.

r< u 1 Dtpd vrn m i i-.*! - v n.; _ e n _ ..
" _ r?i_.

Articles to be Plated; Gilding Inside of Silver Articles; Base Metals on Which Nickel is Usually
Plated: Solution for Nickel Plating; Electrotyping; Electrotype Molds; Electrotype Finishing;
Electrolytic Refining of Copper; Solution Used.

CHAPTER XIV. The Electric Telegraph.—Elements of Electric Telegraph; Telegraph Cir-
cuits; Telegraphic Signals; Sending and Kecemne; 'I elegraph Line<; Sounder; Relays; Local Cir-
cuits; Multiple Telegraphy; Duplex Telegraphy; Diplex Telegraphy; Quadruplex Telegraphy.

CHAPTER XV. riultipleTeleeraphy. -Differential Relay; Polarized Relay; Pole Clianger;
Principles of Operationof Diplex, Quadruplex, Bridge Duplex; Artificial Line; Autographic Teleg-
raphy.

CHAPTER XVI. The Telephone.—Bell Telephone; Microphone; Blake Transmitter; Ex-
changes; Switchboard; Long-Distance Transmitter.

CHAPTER XVII. The Construction of Telegraph and Telephone Lines and Instruments-—
Poles; Cross-Arms; Pins; Joints; Insulators; Insulation; Ground Plates; Underground Cables;
Conduits; Fuses: Multiple Switchboards.

CHAPTER XVIII. Testing Lines for Insulation and Conductivity and the Location of Leaks
and Breaks.—Line Troubles; Grounds; Crosses; Locating Trouble; Earth Currents; Line Con-
ductivity and Insulation; Testing.

CHAPTER XIX. Principles of Continuous Current Dynamos and Motors.—Electric Con-
ductor in Magnetic Field; Field Strength; Induced Electric Pressure; Direction of Current; Mov-
ing Conductors; Alternating Current; Dynamos; Magnetos; Commutator.

CHAPTER XX. Principles of Continuous Current Dynamos and Hotors, their Construction,
Care and Attendance.—Gramme Armature; Siemens Armature; Armature Current; Laminating
Cores; Foucault or Eddy Currents; Hysteresis; Fundamental Principles of Dynamos and Motors;
Points of Good Dynamo; Counter Electric Pressure; Types of Field Windings; Series, Shunt and
Compound Wound. Machines; Multipolar Machines; Regulation; Care and Maintenance.

CHAPTER XXI. Arc Lighting and Arc Light riachinery.—The Arc; Arc Lamps; Principles
of Operation; Connections: Arc Dynamos; Current and Pressure Required; Making of Arc Carbons;
Regulators; Arc Light Switchboards.

CHAPTER XXII. Incandescent Lighting and Power Transmission, Two, Three and Five
Wire Systems of Distribution for Electric Lights and Motors.—Incandescent Lamp; Filaments;
Vaccuum; Material for and Making of Filaments; Advantages of Incandescent Lamps; Incandes-
cent and Motor Circuits; Constant Pressure; Loss of Voltage; Circular Mils; Practical Examples;
Weight of Copper Required for Transmission of Power at Different Pressures; Three-Wire System;
Motor Starting Resistances.

CHAPTER XXIII. Construction of Electric Light and Power Circuits, and Their Testing.—
Overhead Electric Light Wires; Weather-Proof Wire; Arc Circuit Wires; "Drawing In" and "Built
In" Underground System: Underground Electric Light Cables; Edison Tubing; Feeders; Mains;
Inside Wiring; Cleat Work; Moulding Work; Concealed Work; Dangers from Fires; Distribution
System. .

CHAPTER XXTV. Testing Electric Light Circuits and the Distribution and Measurement
of Light.—Faults; Soldered Joints; Magneto Bell; Use of Voltmeter to Locate Grounds on Arc
Circuits; Ground Detector; General Testing; Photometer; Standard Candles; Illuminating Effect of
Lamps; Effect of Opal Globes.

CHAPTER XXV. Electro=Magnetic Induction.—Effect of Cutting Lines of Force by an Elec-
tric Conductor; Induced Currents; Induction Coils; Cores of Induction Coils; Transformers; Direc-
tion of Induced Current; Self Induction; Attraction and Repulsion of Parallel Wires Carrying
Currents.

CHAPTER XXVI. Alternating Currents.—Alternator; Electrolytic Effect of Pulsating Cur-
rent; Heating Effect of Alternating Current; Effective Value; Alternating Current; Measurements;
Frequency; Period; Apparent Resistance.

CHAPTER XXVII. Alternating Currents and Alternating Current riachinery (Concluded) .—
Power Used in Alternating Circuits; Alternating Currents for Lighting; Making Transformers;
Testing Transformers; Building Alternators; Number of Alternations: The Exciter; Running
Alternators in Parallel; Synchronous Motors, Two-Phase and Three-Phase Systems; Induction
Motors; Squirrel-Cage Armature; Mesh Connection; Star Connection.

CHAPTER XXVIII. miscellaneous Applications of Electric Motors.—Uses of Electric Mo-
tors; Motors in Machine Shops; Waste of Power in Factories; Advantages of Removing Shafts
and Belts: Estimating Electrical Power Required; 1 Electric Elevators: Electric Launches;.

CHAPTERXXIX. Electric Railways.—Richmond Electric Railroad; Trolley Wire; Trolley;
Track; Use of Two Motors; Rail Bonds: Heavy Electric Locomotives.

CHAPTER XXX. flethods of Handling and Controlling Railway Hotors and Generators.—
Output Records; Recording Voltmeters; Load of Electric Railway Plant; Application of Storage
Batteries to Smooth Road Curve; Methods of Controlling Street Car Motors; Station Instruments;
Equalizer.

CHAPTER XXXI. Model Electric Plants.—First Central Station; Changes in General Me-
chanical Construction of Dynamos; Instruments; Multiple Arcing Galvanometers; Use of Double
and Single Pole Switches; Operating D.namosin Parallel; Feeder Connections in Continuous and
Alternating Stations; Throwing Dvnanio Into Circuit; Cutting Dynamo Out.

CHAPTER XXXII. Underwriter's Rules, Etc.—Necessity of Rules; Special Points in Wiring;
Insulation of Sockets, Fuses, Fixtures: Annunciator Wire; Office Wire; Leaky Wires.

CHAPTER XXXIII. Electric Welding, Forging, Etc.; Electricity Applied to the Kitchen.—
Electrical Methods Applied to Metal Working: Thomson Apparatus for Heating Metals; Welding
by Thomson Method: Bernardos Processof Working Metals; Bringing Piece of Metal to High
Temperature by Dipping in Pail of Water; Electric Current for Warming and Cooking; Flectric

Heating and Stoves Compared.
CHAPTER XXXIV. Electro-Therapeutics; Galvanic Current; Faradic Current; Static Elec-

tricity; Electric Osmosis; Electro-Cautery; Medical Electric Lights.

'RICE $2.00. Sent postage prepaid to any address in the world on receipt of price. The Ideal Work
for Electricians. Central Station Men, Engineers, Dynamo Tenders, Linemen, Stndents, Etc.

Electrician Publishing Co.,
5tO MARQUETTE BUILDING, CHICAGO.
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THE S. K. C. SYSTEM.
A COMPLETE SYSTEM FOR

Long Distance Transmission,
General Station Distribution,

ill and Factory Equipment.
Generators will be wound and guaranteed for an E. M. F. as high as

10,000 VOLTS,
CORRESPONDENCE SOLICITED,

STANLEY ELECTRIC MANUFACTURING COMPANY,
F^i-t-ts-FielcJ, IN/la

THE ROYAL ELECTRIC CO., Montreal, Canada, are L

sole licensees for. the manufacture and sale of the S. K. C. li

System in Canada. ..... . , I

U. S. A.
BRANCHES OFFICES:

iicap;o, 1506 Marquette Building.
Boston, Equitable Building.New York, 39 Cortlandt St.

S£*r-» R'rart cisco, BOO California
Anderson, S. O

.

TESTING
OF INSULATED WIRES AND CADLES.

By Herbeht Laws Webb.

A New Book—Just What You Need.

A Practical Guide to the Testing of Electric Light, Electrie

Railway, Telephone and Telegraph Wires.

PRICE, POSTAGE PREPAID, 81.00.

SEND IN YOUR ORDER NOW.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Building, CHICAGO.

THE BEST ANSWER TO A QUESTION

Cfi

On Wiring, can be found in the New Book,

WIRING TABLES,"
"How They are Made and How to Use Them."

BY THOS. C. CRIER.
Whenever yon are asked a question on Wiring, refer the

questioner to this book, n ml he will find what he desires.

THE BOOK CONTAINS: The Law of Resistance, Electromotive Force and Current
Fully Explained. How to Calculate the Size of Wires. The Different Methods of Wiring, with
Diagrams. How to Apply the simple Formula, iu Calculating the Size of "Wires Under all Condi-
tions. Diagrams for Wiring 3 Point, 4 Point, Head Light ami Heat Kegulating Switches.

27 TABLES ON WIRING; ANI> VA1CABLE DATA.
Ohm's law is described in snch plain and simple language

that one cannot fail to clearly understand it.

Bound in Cloth, 80 Pages, Size 5x7^ in. Sent, prepaid, on receipt of price, $1.00.

ELECTRICIAN PUBLISHING CO.,
510 Marquette

Building, CHICAGO.

Metropolitan Electric Co.,
MANUFACTURERS,

IMPORTERS and

DEALERS in

su I

BARGAIN SHEET. 186 and 188 Fifth Ave., Telephone Main 3682, CHICAGO, ILL., U. S. A.

TO THOSE CONSTRUCTING OR INSTALLING NEW ELECTRIC LIGHT PLANTS.
Station O-wipers and Contractors, we offer the following prices:

Each.
Concealed Schaffer porcelain rosettes $ .06

Open Schaffer porcelain rosettes 06
10 Amp Sawyer-Man uncovered main cutouts 06%
25 Amp. Sawyer-Man uncovered main cutouts 10
50 Amp. Sawyer-Man uncovered main cutouts 18
100 Amp. Sawyer-Man uncovered main cutouts 30

10 Amp. Sawyer-Man uncovered branch cutouts 06%
25 Amp. Sawyer-Man uncovered branch cutouts 10
50 Amp. Sawyer-Man uncovered branch cutouts 24
100 Amp. Sawyer-Man uncovered branch cutouts 35

10 Amp. Sawyer-Man covered main cutouts 09
50 Amp. Sawyer-Man covered main cutouts . . .25

100 Amp. Sawyer-Man covered main cutouts 40
10 Amp. Sawyer-Man covered branch cutouts 09

25 Amp. Sawyer-Man covered branch cutouts 13%

Each.
50 Amp. Sawyer-Man covered branch cutouts ? .29
List No. 61465 porcelain cutouts 18
List No. 61565 porcelain cutouts 27
List No. 62S35 porcelain cutouts 23
5 Amp, S. P. switches 15
10 Amp. S. P. switches 16
10 Amp. 3-pt. switches 25
10 Amp. D. P. switches 35
5 Amp. S. P. flush switches 40
10 Amp. S. P. flush switches 41-

10 Amp. 3-pt. flush switches • .50
10 Amp. I). P. flush switches 60
5 Amp. S. P. lock flush switches 65
10 Amp. S. P. lock flush switches 66
10 Amp. 3-pt. lock flush switches 75

Each.
10 Amp. D. P. lock flush switches $ .85

T. H. Key sockets 07

W. H. Key sockets 07

T. II. Keyless sockets 06

W. U. Keyless sockets 06

T. H. Key wall sockets 10%
W. H. Key wall sockets 10%
T. H. Keyless wall sockets 09%
W. H. Keyless wall sockets 09%
Carbons, 7-16x12, coppered per M. 3.00

Eels & Scott fan motors, 50 volt alternating 6.00

Gilliland battery telephones 7.00

Galvanized iron rail bonds 01

1% Locust pins 8 Inches long per M.10.00

1% Locust pins 6 Inches long per M. 5.00

Everything else you want at correspondingly low prices. Ask for our mammoth catalogue with yonr order.
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PROGRESS THE ORDER OF THE AGE.
The New American Leads.

Recent improvements made In the New American Turbine have Increased the power ae per their
diameter, and produced greater efficiency from whole to half water than any other turbine, as
evidenced by the following, copied from certified testa mide at Holyoke, Mass., on the dates named,
and signed by A, F, 8ickman, engineer in charge of experiments, and E. S. Waters, hydropic
engineer.

The originate of these certificates and testa of other sized wheels can be seen at oar office.

Test of a 45-inch Wheel-July 9, 1894. Test of a 42-inch Wheel—July 14, 1894.

Head.
Bev.per
Min.

On. Ft.

perSec.
H. P.

Per
Cent.

Whole Gate

% "

% "

!4

Head. Rev. per
Min.

128.00
134.80
129.33
125.25

121.00

Cu. Ft.

perSec. H. P.
Per
CeDt.

Whole Gate
%

vl

16.06
16.42
16.18

17.03
16.88

119.17

122.00
117.33
111.83
118.67

141.58
127.18

112.60
98.12
82.07

205 27

195.19
175.74
149.99

118.40

79.76
32.58
82.18
79.31

75.52

16.33
16.56
16.59

17.13
17.48

134.18
120.85
104.85
92.76

70.80

199.56

188.14
162.89

142.40
98.85

80.50
83.09

82 77
79.21

70.60

For information and catalogue writes= THE DAYTON GLOBE IRON WORKS CO.,
NO. 80 LUDLOW STREET,

IIAVTOX. OHIO.

Thi RIRYIVIAIM
Feed Water Heater and Purifier.

Provided with U-shaped Tubes, it Never Leaks.

THE HIGHEST GRADE OM-Y.
Our catalogue contains the representative names of a large number of con-

tented buyers of BERKVMAX HEATERS built by us in the last twenty
years. A copy awaits your order at any time.

I. B. DAVIS & SON, Makers, Hartford, Conn.,
Or addresses given below:

Jas. Berryman, 125 North 4th St., Philadelphia.
\V. H. Gitson. 520 Mcdluah Temple, Chicago.

Jos. Whitaker. 7 and 9 Pearl Street, Hoston.
A. A. Cardwell, 39 Cortlandt Street, Room 127, New York.

THE PELTON WATER WHEEL
Is known the world over as affording the most simple, reliable

and economical power for all purposes.

Filling every condition of service in a most effi-

cient and satisfactory way.7,000 WHEELS NOW RUNNING
CICPTDIP DniA/CD TDAUCIWICCinW Pelton Wheels are especially adapted to

LLLu I nib rUff LI! I nMllOlVIIOolUII. this purpose and are operating the major-
ity of>stations of this character in all parts of the world. Highest efficiency and best regulation
guaranteed. Catalogues furnished on application. Address

PELTON WATER WHEEL CO.,
143 Liberty Street, or 121-123 Main Street.

NEW YORK, N. Y., U. S. A. SAN FRANCISCO. CAL.. U. S. A.

the Mccormick
TURBINE.

On Vertical or Horizontal Shaft,
Especially Adapted for Electrical Work.

Gives more power per diameter with a higher
percentage of useful effect than any other water-
wheel heretofore nmde. All sizes, right and left hand,
are built from patterns perfected uuder systematic tests in the
Holyoke Testing Flume.

Parties having power plants which are unsatisfactory, ant!
those contemplating the improvement of powers, will find it to
their interest to confer with us, as we are willing to
guarantee results where others have failed, no
matter what make of turbine has been in use.
STATE REQUIREMENTS AND SEXJD FOR
CATALOGUE.

S.MORGAN SMITH CO., York, Pa.
Estimates furnished for complete power plants and

results guaranteed.

Front View of Bucket.

Oazin Water Wheel.
Pat. March 16, 1897.

Will furnish more power per cubic foot of water used than any other

wheel made.

Can be Operated by Steam at Periods of Low Water.
Send for f=*am p» i-% I <& t .

120 LIBERTY
American Impulse Wheel Co. of N. Y.

,2^E

E

T
R

WATER WHEELS
For Heads of 3 Feet to 2000 Feet.

Especially adapted to all binds of

ELECTRIC POWER AND LIGHTING PLANTS.
Recent tests at Holyoke, given below, enable us to guarantee:

The Largest Pwoer ever obtained from a wheel of tin', same diameter. The highest
speed ever obtained for the same power. The highest mean efficiency when
Tunning from half to full gate. We guarantee also: A runner of the greatest

possible strength. A gate umqualed in quickness ami mse of ojmi imj and closing.

I Test of a 46 in, SAMSON, Jan. 25, 97.

Full

Rev.
Pr.MinHead.

15.OO 144.OO

1504 1 138.12
15. II 127.67

15.88; I31.5

16.47 1 126.87

[72.69

'55 03

13324

240.97
223.6:

82.03

84 55
191.06 83.1

112
65J162.80

80 25
9O.O4li27.73l75.95

Test of a 35 inch SAMSON. Feb.1,'97.

15.2Q 194 25
16.56 187.75

1733 178.50

17.54 17640
17.68 168.50

['i-.S..,-.i|\.-

102.02 143.44
92.15 146.73

8395! 138.40
68.82I109.64
57.69I 88.14

Per
Cent.

81.08

84.78
83-88

80.09
76.19

JAMES LEFFEL & CO., Springfield, Ohio, U.S.A.

ALl
Live men read the

WESTERN ELECTRICIAN

Each Week. Do You ?

REG.TRADE MARKS JHE: PHOSPHOR BRONZE SMELTING C0.QMITED,
2200 WASHINGTON AVE.,PHILADELPHIA.

]
"ELEPHANT BRAND PHOSPHOR-BRONZE"
ING0TS,CASTINGS,WIRE,R0DS,SHEETS,etc,

Uo^Skmy" — DELTA METAL^-
^jN^ CASTINGS, STAMPINGS and F0RGINGS

ORIGINAL and Sole: Makers in the U.S.

I)

WESTERN ELECTRICIAN
Although lar

FOUND

Contains more news for the busy

reader than can be found in any

other journal devoted to electricity- Although large claims of superiority have been made

by our contemporaries, it has been T"f|| Alft tnat the Western Electrician is far

above the other papers in the matter UU I lr °^ news
r
as

'

iS evidenced by the follow-

ing testimonial: "Although I have taken every electrical journal, there is none I like so well as

the Western Electrician/' This is the reason the Western Elec-

trician has so large a circulation, even if it was not found at the NORTH POLE.
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AUTOMATIC NGIN
HORIZONTAL AND VERTICAL, OF THE HIGHEST

STANDARD OF EXCELLENCE.
MEDALS:

World's Industrial and Cotton Exposition, New Orleans,
American Institute Fair, New York, ....
Centennial International Exposition, Melbourne, Australia, .

Augusta Exposition, Augusta, Georgia,
World's Columbian Exposition, Chicago,
California Mid-winter Exposition, San Francisco, . ,

Cotton States and International Exposition, Atlanta, Ga

THE BALL ENGINE CO., -

Chicago Office, 1526 Monadnock Block.

. , 88s
. . 1887

888
. 1891

. 893
• . 1894

1895

ERIE, PA.

BROOKLYN, N. Y,
Manufacturers of the

Morrin "Climax" anil " "Compound" Safety Water

Tube Boilers.

BUILT IN UNITS OF 50 TO 1 ,000 H, P.

CAUTION:
Beware of infringers, they will

be rigidly prosecuted.

ALSO BUILDERS OF

Smoke Stacks, Tanks, Etc., and
All Classes of Iron Work.

Specifications, .Drawings and Prices furnished
on application.

Send for Catalogue of Climax and Compound Boilers.

sUPPOSE there was a Steam Heating System that, while supplying

any number of Radiators from the same main, permitted of each

one of those Radiators being independently regulated to suit the calorie j
notions of the ?nan in whose room it- was located"? Suppose,furthermore, J
that this was but one desirablefeature of that syste~-\ which was also tin- V
approachably effective in its operation and of notably small first cost? J

TUUIUU
National Tube Works Company.

Boston, 70 Federal St. I Chicago, corner Clinton and Fulton Streets.New York. Havemeyer Building, Cortlandt St. St. Louis, 938 North Second Street.
Pittsburg, Fidelity Building. Fourth Ave. I Works, McKeesport. Pa.

Now
the Mebster System of Steam Ibeatmp
actually is precisely such an one, and the details of it are plainly setforth

in a neat little booklet, which we shall be pleased to mail you. Will you
afford us that pleasure ?

Marten Webster &. Co.,
Cam&cn,

1H. 3.

THew Tjorh,

39 aortlan&t St.

Chicago,

1504 /Iftcma&nocl? ffilofl.

"Raymond Improved"
GAS AND GASOLINE

ENGINES
For driving electric light and

stationary power plants.

ONE TO ONE HUNDRED HORSE POWER.
Efficiency unexcelled.

Manufactured by

J. I. CASE T. M. CO.,
Racine, NA/is.

Full particulars given on application.

An Isolated Light Plant
Is often paid for within one year by the saving from cen-
tral station bills. The June edition of our circular gives
special cuts and figures. Send for it.

"VAN" Gas Engines
Are made specially for electric lighting-. Belted or direct
connected dynamos.

VAN HORNE, BURGER & CO., DAYTON, OHIO.

x^ a r« The Best and
Gasoline Engines, theapestpow

er ror driving
Dynamos. Steady Light Guaranteed. Send

for Catalogue, Etc,

THE VAN DUZEN GASOLINE ENGINE CO., CINCINNATI, OHIO

A VALUABLE BOOK FOR ENGINEERS AND FIREMEN NOW READY.

MODERN EXAMINATIONS OF STEAM ENGINEERS or PRACTICAL THEORY EXPLAINED and ILLUSTRATED.

BY W. H. WAKEMAN.
Cloth. S3 Chapters.272 pages.

Containing a complete list of 300 questions such as will be asked of any
Engineer when taking examination for U. S. Government or State Liceuse, all

of which are fully answered in the text.

PRice, $2.00
By mail, postpaid, to any part of the world

This book while especially adapted for engineers' examinations, is also in-

tended as a practical guide to Engineers, Firemen, Boiler Makers, Machinists,
and others, in daily practice.

The author being a practical steam engineer himself, well knows the wants
of the working engineer, and has put into this work such knowledge and infor-

mation as is best adapted to their use, making it altogether the most complete
and comprehensive guide for the busy workers in the engine room, boiler works
and machine shops that has ever been published.

As one engineer who has read the book says: "I think there are few engi-

ELECTRICIAN PUBLISHING COMPANY, -

neers that it wouldn't do some good. It seems as if it was a review of all I

have ever read, and a lot more besides."

The author has treated of a very great variety of subjects which are oi

vital importance to all who wish to improve and extend their knowledge of

steam engineering, and has explained the rules and formulas given, in the sim-
plest manner possible, and has worked out examples by them, so that all who
can read may understand them.

The 300 questions are an important feature of the book, they are entirely

separate from the 53 chapters of reading matter, and were written after many
years of practical experience and careful research by the author.

His connection with the Boardman Manual Training High School at New
Haven, Conn., as Instructor in Steam Engineering, his 12 years of active mem-
bership in the N. A. S. E., and his position as Instructor of No. 10 of Conn., a

sturdy branch of the National Organization, makes him especially competent
in this part of the work.

The many flattering commendations which this book has already received

from competent judges and high authorities, speak well for its value.

- - Suite 510 Marquette Building, Chicago, III.
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Largest Leather Belt in the World.
MANUFACTURED BY

Chicago Belting Company,
67-69 South Canal Street, CHICAGO, ILL.

,*?*h£s3££&tfi£$h

GEO. Q.WHITNEY & A.S. BAD6ER, Receivers

STAT|ON NEW LEVEE ST. -:!>-•-

--:r BET RICHARD & MARKET STS.

-OFFICE OF RECEIVERS: 826 GRAVIER.ST.
TELEPHONE N° I486

New Orleans, la. Dec.ieth.isse.

Chicago Belting Co.>

£316 & 318 St. Charles St.

Gentlemen:

-

In reply to your enquiry regarding "the 143 feet of

84 inch wide three ply "Reliance Belt", furnished to 'us by your

Company, we wish to say that it has -now been in use for about

five months-. We have found that this belt is all that you claimed

it to be, and since the day it was put on the pulleys, it has never

given us a moment's trouble. It runs true and straight, i3 very

even, and has stretched very little, although we have carried with

it a load of 1800 horse power. The belt is made without rivets

or pegs, depending only on the cement, none of the laps or joints

have opened, and the belt is in apparently as good condition as it

was the day it was placed upon the pulleys.

Very truly.

^^^MiP^i^

WRITE FOR PRICES ON -DYNAriO" BELTING.

ELECTRICITY FOR ENGINEERS.
Latest Edition, Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I. CONTENTS.—CHAPTER I: Electricity; Positive and Negative; Conductors,
Non-Conductors and Insulators; Electro-Motive Force; Volts; Resistance; Ohms; Current; Am-
Seres.—CHAPTER II: Dynamos; Magnets: Field Coils; Electro Magnets; Permanent Magnets.—
HAPTERIII: Armatures, Construction of, Different Kinds of: Commutators, How Made and Con-

nected; Heating of Armatures; Eddy Currents—CHAPTER IV: The Current; How Produced;
Induction; Series Wound Dynamos; Shunt Wound Dynamos; Exciting the Fields; Constant Cur-
rent and Constant Potential Dynamos ; Series and Parallel; Parallel or Multiple Arc System.—
CHAPTER V: Incandescent Lamps; Filaments; Connections; Flashing: Exhausting; Testing;
Candle Power; Operated in Series: Automatic Cut-Out; In MultipleArc or Parallel: Multiple Series;
Multiple Series Cut-Out; Three Wire System.—CHAPTER VI; The Arc Light; How Formed;
Causes of Unsteadiness; Remedy; Effect of Shades or Clones: Shape of Carbons Vnder Different.
Conditions of Burning; Arc Lamps: Regulating and Cut-nut Mechanism; Action of Current; Clutch
Lamps; Clockwork Lamps; Double Lamps; Troubles in Lamps.—CHAPTER VII: Commutators
and Brushes; The Brush Commutators; Brushes; Different Styles of Brushes; Double Brushes;
Single Brushes; Troubles with Commutators and Brushes; Correct Position of Brushes; Sparking
at Brushes; Care of Brushes and Commutators: Flashing.—CHAPTER VIII: Current Regulation;
Hand Regulation; By Position of Brushes; Resistance Box; Resistance Coils.—CHAPTER IX:
American System of Automatic Current Regulation; The Dynamo; Regulator; Action of Regulator.
CHAPTER X: Brush System of Automatic Current Regulation; Brush Armature; Diagram of Cir-
cuits through Dynamo, Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial;
Dial Controller; circuits and Connect ions of No. s Brush Dynamo; Circuits of Compound Wound
Constant Potential Brush Dynamo—CHAPTER XI: The Edison System; Automatic Regulator;
Circuits of Regulator: circuits of Dynamo; Action of Regulator; Howell Pressure Indicator; Dia-
gram of Circuits; Description of Parts and Operation.—CHAPTER XII: Excelsior System of Auto-
matic Current Regulation; Dynamo; Armature; Diagram of Circuits; The Regulator and Motor;
Action of Regulator.—CHAPTER XIII: Schuyler System of Automatic Current Regulation;
Dynamo; Armature, Commutator and Brushes; Diagram of Circuits in Armature and Field; Regu-
lator; C lrctuts 111 Regulator.-CHAPTER XIV: Thomson-Houston System of Automatic Current
Regulation; Dynamo; Armature: Commutator and Brushes; Controlling Magnet; Wall Controller;
Diagram of Circuits; Air Blast.—CHAPTER XV: Waterhouse System of Three-Brush Automatic
Current Regulation; Dynamo; Extra Brush; Resistance Coils and Regulator. CHAPTER XVI:
Ampere Meters; Tangential Scale; Solenoid Meters.—CHAPTER XVII: Voltmeters; Pressure
and I otential Indicators.—CHAPTER XVIII: Testing; Galvanometers; Astatic Needle; Differ-
ential Apparatus.—CHAPTER \IX: Wheatstone Bridge or Electrical Balance; Diagram of Cir-
cuits and Methods of use; Bridge and Rheostat; Round Form: Square Form.—CHAPTER XX:
I lie Magneto as a Testing Instrument; Armature; Field; Bell; Diagram of Circuits.-CHAPTER
XXI: Couming Dynamos Together; In Series; In Shunt; Series, Shunt and Compound Wound Ma-
chines.-! HAP1ERXXII: Switches and Switchboards; Loop Switch; Plug and Socket; Change
Oyer Plug and Socket: Conclusion. CHAPTER XXXI11: Electric Motors: General Principles the
same as in Dynamos; Types; shunt and Series Motors Suitable for all General Purposes; Regula-
tion of Shunt Motors; of Series Motors; Counter E. M. F.; Direction of Rotation and Direction of
Current; Starting Motors; Diagram of Connection.

PART II. CONTENTS-—CHAPTER I: Alternate Current Dynamos; Principles of the
Field- Field Current Armature; Winding; Connections; Lamination; DifferentTypes of Alterna-
tors; Regulation; Leading Systems; The Brush Generators; Magnets; Armature; Principles of In-
duction.—CHAPTER II: Dynamos, Continued; The Moraey Alternator; stationary Armatures;
Field Magnets; Ferranti Armature; Field Magnets; Winding; Collectors.—CHAPTER III: Dyna-
mos Concluded; Siemens Dvnamo; Best Magnetic Circuits; Stanley Constant Current Dynamo;
The Armature; Self Induction; Regulation.—CHAPTER IV: Induction Coils; Converters; Trans-
formers; Economv of Distribution { An Electrical II. P.: Losses in Conductor; Induction Coils; Ef-
fect of Induction; Transformers.-CHAPTER V: Transformers Continued; Induction Coils; Con-
verters: Transforming Up and Down; Design of Transformers; The Static Charge; Protection
Against; Grounding the Secondary; Other Devices; The Foil Protector; Different Types of Trans-
formers.-CHAPTER VI: Transformers, Concluded; Fuses; Regulation; Winding of Transformers;
Connecting to Circuit; Regulation; Safety Fuses.—CHAPTER VII: Parallel System; Series Arc
Light System; Diagram of Circuits; Parallel System; Primary Circuit; Secondary Circuit; Placing
of Transformers; Fuses; Diagram of Series Arc Light Circuit.—CHAPTER VIII: Lines of Force;
Hysteresis; Magnetic Penetration; The Circuit of Lines of Force; Experiments with Magnet;
Rapidity of Reversals and Hysteresis.—CHAPTER IX: Arc Lamps; In Series; The Westinghouse
Arc Lamp; Diagram of Circuits in Lamp; Action of the Mechanism; Flat Carbons.—CHAPTER X;
Arc Lamps, in Multiple; Slattery Differential Lamp: Mechanism of Lamp; Its Operation.—CHAP-
TER XI: Measuring and Indicating Apparatus; Instruments for Use with Alternating Currents
Differ from those used with Continuous Currents; Ammeters; Voltmeters; Description of Several
Forms of Instruments.—CHAPTER XII: Measuring Instruments, Continued; Hot "Wire Instru-
ments; The Cardew Voltmeter; Details of the Instrument; Low Potential Voltmeter.- CHAPTER
XIII: Voltmeters: Double Coil Voltmeter; Two Tvpes.—CHAPTER XIV: Spring Meters; Curled
Spring Meter.—CHAPTER XV: Twisted Strip Instruments: Diagram of Connections and Opera-
tion of Instrument.—CHAPTER XVI: Recording Meters; Stanley Meter; Construction and Prin-
ciples of Operation; Diagrams of Parts; Slatterv Induction Meter; Description of Parts and Prin-
ciples of Operation; Watt Meter; Thomson Meter.—CHAPTER XVII: Generators in Parallel;
Difficulties in Operating; Alternate Current Generators In Parallel; Arrangements of Circuits and
Machines for Operating in Parallel; Diagram of Common Arrangement of Machines and Circuits.-
CHAPTER XVIII: ohm's Law; Strength of Current; Formulas and Examples; Power and Heat-
ing Effects of Currents.—CHAPTER XIX: Ground Alarms and Leak Detectors.

PRICE, $2.50.

Orders for above book, or any electrical work published promptly sent on receipt of price, postage prepaid.

ELECTRICIAN PUBLISHING CO., 510 Marquette Bldg., CHICAGO.
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Special Offer!
WESTERN .

.

ELECTRICIAN

3 MONTHS 50 CENTS
THIRTEEN NUMBERS CONTAINING B. J. ARNOLD'S ELEVEN LECTURES ON THE

"DESIGN AND CONSTRUCTION OF ELECTRIC POWER PLANTS," DE-
LIVERED IN MARCH AT THE UNIVERSITY OF NEBRASKA.

SECOND HALF OF EIGHTH LECTUREIN LAST ISSUE.

TITLES OF THE LECTURES:

B. J. ARNOLD.

1. Possible Sources of Energy.
a. Cost of the Production of Power.
3. Boilers and Accessories.
4. Water Supply. Pumps, Condensers, Heaters,

Economizers. Etc.
5. Engines.
6. Piping.

A BIT OF JBUS WORK.

7. Connections between Engines and Gen-
erators.

8. Generators and Switchboard.
9. Storage Battery Auxiliaries.

10. Preliminary Determinations.
11. Buildings and General Arrangements.

"In securing the exclusive right to the serial publi-

cation of the lectures delivered last month at the Uni-

versity of Nebraska, by Bion J. Arnold, the West-

ern Electrician feels that it is providing for its

readers during the next three months a feature of

assured excellence. As a student, Mr. Arnold is

close, careful, persistent, yet enthusiastic withal; as

an engineer he is practical, cautious, yet quick to

adapt himself to existing conditions, and eager to

secure the best result without dogmatic adhesion

to any pet theory. He seems to balance well the-

ory and practice and has been successful in ac-

complishment. Devoting especial attention to power

station work, he is well qualified to speak on the

"Design and Construction of Electric Power Planti,"

which is the subject of his series of lectures. The

first lecture, which appears in this issue, somewhat

abridged, shows with what thoroughness Mr. Ar-

nold approaches his subject"

—

EditorialAnnoujice-

ment.

Send 50 cents and Receive the WESTERN ELECTRICIAN for 13 Weeks, and learn all about Electric Power Plants.

!JBei.ol«: ^TTj«.x3ciT3e.rs Can E5e» FHarnlsliecl.
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MANSFIELD

h ..:Q;OPPj£B..M:
l * MANSFIELD.O HI O

.

NEW DRY CELL!
TalnaMe fea-

tures—Excep-
tionally long life

—Stands "shelf-
wear" indefi-
nitely.

gH GENOR&CQLBURN,
92 Washington St.,

BUFFALO, N. Y.

WQVENLEATHER UNKBELTJNS1
.

... ._. -.- , - -,.

NUiWE-RAWHIOfe'

P LEATHER,

ITZlS PATENT

__C0VER.
lEI ORESSINS
pi AN

BELT CEMENT,

^Dynamo
jFJELTINGr. »t.I,oiilB,Mo,U.S.A.

RBASCHE8: 164 Summer St., Boston; 113 Liberty St.. New Tork; 129 North 3d St., Philadelpiii

Sena for (Trculars -

f>fi) DELAWARE HARD FIBRE CO.,V^™^ WILMINGTON, DEL.
SEHTD FOR CATALOefE AXD SAalPA.ES.

Sheets, Rods, Tubes and Special Shapes.

pATTER

T'ER

VULCANIZED FIBRE CO.

ESTABLISHED 1873.
SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

factory:
wilmington, del. The Standard Electrical Insulating: Material of the World. office:

14 dey st., new york.

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBING.

For Electrical and Mechanical Purposes, Railway Dust Guards, "Washers
and Packings. Patent Insulating Cleats.

aiAXTJFACTURED BY

THE KARTAVERT MANUFACTURING CO,. Wilmington. Del,

Making knife-Switches Our Specialty

K
"Write for full particulars, etc.

Two new styles of Baby

NIFE-SMITCHES
Low Prices—that's wealth to you.

H. T. PAISTE CO.
CHICAGO PHILADELPHIA

Black Diamond File Works.
Est. 1863

Twelve

!
Medals

Awarded at

International

Expositions.

Inc. 1895.

Special Prize

Gold Medal

at Atlanta,

1895.

Our goods are on sale in every leading Hardware Store

in tbe United States and Canada.

Q. & H. BARNETT COMPANY,
PHILADELPHIA. PA.

*+*+w*%***%i%*w++>%>m*im*iwmm*m**mm*m*'%i9'*

Jewell Belting Co.,

TAIOTEKS OF

OAK BELTING LEATHER,
Manufacturers of ... .

High Grade Oak Belting,

HARTFORD, CONN.

N. B. BUBB, Manager. J. M. CHESNUT, Supt.

WILLIAMSPORT WOODEN PIPE CO.,
MANUFACTURERS OF

WOODEN CONDUIT,
WDEE CBLESSTUT PATENT.

Write for Information and Save Money.

WILLIAMSPORT, PA.

AN EXTENSIVE AND IMPROVED CREOSOTINS WORKS ATTACHED TO THE PLANT.

For underground electrical purposes the conduit produced under

this process is the most practical, the most durable and the most

economical of any conduit on the market.

This conduit is now being used in the leading cities, and the best

of references furnished on application.

NOISELESS IN OPERATION.
A MONEY EARNER.

SIMPLICITY AND DURABILITY IN DESIGN.

The Warren Alternator.
MASSIVE AND HEAVY,

BUT EXTREMELY COMPACT.
A Dynamo without Collector Rings or

Commutator; without Brushes, without Mov.
ing Wires, without liability to "burn out."

nade for continuous runs without atten-

tion, and proportioned to run up to an enor-

mous overload without wasting energy in

heating any part.

The Modern Dynamo for

Central Station Work.

Warren Electric Manufacturing Co..
SANDUSKY, OHIO.
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